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DEVELOPMENTS  IN  PRINTING  TELEGRAPHS  AND 
TELEPHONE  REPEATERS. 


Leading  Features  of  the  Latest  Western  Electric 
Equipment. 


The  Western  Electric  Co.,  Ltd.,  has  recently  installed  in 
its  offices  at  62,  Finsbury  Pavement,  E.C.,  typical  equip- 
ments of  its  latest  printing  telegraph  apparatus  and  tele- 
phone repeaters  of  the  audion  type.  It  is  impossible  in 


short  compass  to  do  justice  tlo  either  of  these  developments, 
but  the  following  notes,  .based  on  our  awn  observations  and 
on  explanations  afforded  personally  by  engineers  on  the 
Company's  staff  will  make  clear  the  principal  features  of 
the  new  equipments  and  demonstrate  their  enormous  com- 
mercial utility. 

The  IV. E.  Start-Stop  Printing  Telegraph. — The  Western 
Electric  multiplex  printing  telegraph,  basedr  on  the  Baudot 
system  but  possessing  considerable  advantages  over  the 
latter,  is  capable  of  handling  simultaneously  four  messages 
in  each  direction..  About  50  per  cent  of  the  Western  Union 
Telegraph  Company’s  -traffic  is  carried  by  this  system.  The 
“start-stop  ” printing  telegraph,  first  to  be  described,  uses 
the  same  code  as  the  multiplex  system.  One  message  can 
be  sent  in  each  direction  at  once,  and  the  apparatus,  though 
simpler  than  the  multiplex  equipment,*  uses  only  com- 
ponents which  are  common  to  the  latter. 

The  low  frequency  impulses  used  with  the  start-stop 
apparatus  can  be  superimposed  upon  telephone  currents 
without  interfering  appreciably  with  the  latter.  Also,  the 
start-stop  apparatus  can  be  associated  with  the  multiplex 
system  and  thus  makes  it  possible  foaj  outlying  towns  on 
light-traffic  lines  tio  communicate  directly  with  a distant 
city  through  a multiplex  line  terminating  in  a neighbour- 
ing centre.  For  instance,  Fig.  1 represents  diagram - 
maticallv  a quadruplex  duplex  circuit  between  stations  A 
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mitter,  and  the  receiving*  brush  picks  up  about  fone-quarter 
of  the  incoming  signal.  The  same  code  is  used  as  in  the 
multiplex  system  with  the  addition  of  extra  contacts,  back 
and  front,  which  start  and  stop  the  motor — hence  the  name 
of  the  system.  The  brushes  rotate  once  for  each  letter,  and 
this  eliminates  all  difficulty  associated  with  synchronising  ; 
it  is  quite  sulficent  if  the  motors  at  the  t\vo  ends  of  a 
start-stop  line  are  within  plus  or  minus  5 per  cent,  of  the 
same  speed.  A test  contact  is  provided  so  that  the  operator 
can  test  his  own  apparatus  bv  transmitting  from  the  key- 
board to  his  own  printer. 

It  will  be  realised  that  the  start-stop  equipment  has,  in 
addition  to  its  service  capabilities  in  small  post  offices,  ta 
great  field  of  utility  in  connection  with  private  lines  to 
bankers,  stockbrokers  and  other  tommerical  and  industrial 
concerns.  Ihe  equipment  needs  no  attention  demanding 
technical  skill,  but  has  been  reduced  practically  to  the  sim- 
plicity of  the  typewriter  and  dictaphone.  A typist  rather 
than  a telegraphist  is  needed  to  operate  the  machine,  and 
a speed  of  45  to  50  words  per  minute  offers  no  difficulty 
whatever. 

The  W. E.  Multiplex  Printing  Telegraph. — This  equip- 
ment makes  possible  the  simultaneous  transmission  of  four 
messages  in  each  direction.  At  the  maximum  service 
speed  of  52  words  per  minute,  this  corresponds  to  a total 
traffic  capacity  of  416  words  per  minute.  The  vibrating 
fork  which  drives  the  impulse  motor  of  the  distributor  is, 
however,  provided  with  adjustable  weights,  so  that  any 
working  speed  between  25  and  52  words  per  minute  per 
channel  can  be  obtained,  according  to  the  condition  of  the 
line.  The  whole  of  the  equipment — transmitter,  distributor, 
repeater  and  printer — can  be  operated  at  100  words  per 
minute  under  laboratory  conditions,  hence  the  actual  work- 
ing speed  adopted  leaves  a large  margin  which  increases 
reliability  and  reduces  maintenance  costs. 

As  shown  by  Fig.  3,  the  operator’s  table  comprises  an 
equipment  which  is  neat;  simple  and  convenient. 

Telephone  type  switches  are  used  on  the  distributor  table 
(Fig.  4)  for  testing,  etc.,  and  the  provision  of  signal  lamps 
in  the  test  circuits  greatly  facilitates  the  work  of  the  diri - 
geur.  A synchronising  switch  is  provided  by  means  of 
which  special  impulses  can  be  fed  in  to  the  impulse  motor  to 
bring  it  up  to  speed.  Synchronism  is  indicated  by  a special 
lamp  (this  and  the  other  signal  lamps  being  of  the  telephone 
type)  ; when  the  flickering  of  the  synchronising  lamp  ceases 
the  synchronising  switch  may  be  released  and  tfhe  impulse 
motor  is  in  step.  This  operation  takes  only  a few  seconds 
and  is  a great  improvement  on  bringing  the  motor  up  to 
speed  by  hand. 

The  printer  signals  can  be  switched  on  to  a ring  of 
lamps  on  the  distributor  table  so  that  the  dirigeur  can 
observe  the  incoming  signals  without  moving  from  his 
station.  This  and  the  various  test  switches  greatly  facilk 
tate.  the  location  of  faults.  By  turning  a switch  at  the 
distributor  table,  synchronising  impulses  (1  negative  and  2 
to  20  positive)  can  be  sent  to  line,  and  when  the  distant 
station  does  this  the  repeated  “marking n impulse  lights 
one  of  the  signal  lamps.  If  the  speeds  of  tbe  two  stations 
are  not  equal  consecutive  lamps  are  lighted  by  the  syn- 
chronising impulse  in  either  the  clockwise  or  anti-clockwise 
direction,  according  to  the  relative  speed  of  the  two  dis- 
tributors. When  the  correcting  switch  is  thrown  over, 
the  synchronising  impulses  light  only  one  lamp,  which 
should  be  No.  1.  • If  some  other  lamp  is  lighted  instead, 
the  receiving  ring  brushes  are  orientated  until  tihe  No.  1 
lamp  glows.  The  setting  of  the  sending  ring  brushes  to 
allow  for  line  lag  is  equally  simple  and  the  whole  operation 
can  be  completed  in  a few  seconds.  The  'brushes  <*n  both 
the  sending  and  receiving  faces  of  the  distributor  can  be 
turned  a full  360  degrees  in  either  direction. 

Only  two  wires  are  needed  between  the  multiplex  equip- 
ment and  an  existing  duplex  circuit,  so  that,  should  the 
usual  line  become  faulty,  the  distributor  can  be  switched 
immediately  on  to  a ready -balanced  duplex  set  without 
necessitating  the  obtaining  of  a fresh  balance. 

Worn  segments  on  the  distributor  can  be  replaced  in- 
dividually in  a few  moments  and  tbe  elimination  of  the 


and  C with  a rotary  repeater  at  station  B.  One  of  the 
multiplex  operating  tables  is  replaced  by  an  extension  panel 
at  stations  B and  Cf  and  friom  these  panels  start-stop 
equipment  is  used  on  the  branches  to  stations  D and  E. 
The  lower  diagram  shows  the  traffic  facilities  then  available. 
At  one  and  the  same  time  it  is  possible  to  deal  with  two 
messages  in  each  direction  between  A and  C ; two  messages 
in  each  direction  between  A and  B ; one  message  in  eadh 
directiton  between  B and  C;  and  one  message  in  each 
direction  between  D and  E.  Also,  telephone  conversations 
can  be  carried  on  simultaneously  in  the  start-stop  circuit 
between  D and  E.  There  is  an  almost  indefinite  number 
of  possible  combinations  of  traffic-carrying  facilities  between 
a number  *of  towns  served  by  multiplex  or  start-stop 
systems,  but  the  simple  example  given  is  quite  sufficient  to 
demonstrate  the  value  and  flexibility  of  the  equipment.  In 
every  case  transmission  is  from  a letter  keyboard  of  the 
typewriter  pattern  (or  from  a tape  perforated  by  use  of  such 
a keyboard)  and  the  message  is  printed  in  ordinary  type 
at  the  receiving  station. 


Pig.  2. — Transmitting  and  Receiving  Unit  for  Start 
Stop  Printing  Telegraph. 

The  apparatus  on  the  operator’s  table  (Fig.  2)  in  the  start- 
stop  system  comprises  the  sending  keyboard,  with  the  receiv- 
ing printer  at  the  back  of  it,  a perforator  and  transmitter, 
and  the  start-stop  motor  with  its  segment  discs  and  brushes. 
The  remaining  components  are  on  shelf-trays  under  the 
table,  and  every  component  is  built  as  an  independent  unit 
which  makes  all  the  necessary  connections  automatically 
when  slid  into  locating  grooves  on  the  table.  Messages 
can  he  sent  direct  from  the  keyboard,  which  is  an  advantage 
in  several  respects : for  instance,  corrections  can  he  sent 
(without  first  transmitting  previously-punched  tape),  by 
changing  over  temporarily  from  tape  to  keyboard  trans- 
mission. NormaUv  it  is’  advisable  to  transmit  by  tape 
because  keyboard  errors  can  then  be  corrected  on  the  tape 
and  never  appear  in  the  received  message. 

The  sending  'brush  picks  up  positive  and  negative  im- 
pulses as  controlled  by  the  sending  keyboard  or  tape  trans- 
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Fi  j 3. — Operator’s  Table  with  Sending  Keyboard, 
Perforator  and  Receiving  Printer  (for 
Western  Electric  Multiplex  Printing 
Telegraph  System.) 


Fig.  4 — Distributor  Table  for  Western  Electric 
j ^Multiplex  Printing  Telegraph  System, 
u ; Showing  Vibrating  Fork,  Imtulse  Motor, 
Distributor  Discs,  Test  Keys.  Etc. 


buffer  from  the  synchronising  equipment  removes  a part 
which  needed  periodical  renewal  in  the  old  type  equipment. 
The  now  distributor  table  occupies  only  half  the  floor  space 
ol  the  older  type  ahd  the  genera!  arrangement  and  wiring 
represent  the  acme  of  reliability  and  simplicity. 

At  the  rotary  repeater  station  13  (Fig.  i),  the  signals 
from  A actuate  two  polar  relays  alternately,  storing  up 
each  impulse  for  sufficient  time  to  permit  of  its  repetition 
from  B to  C by  brush  transmission.  This  ensures  that 
even  if  the  signals  arriving  at  the  repeater  station  are 
distorted,  those  sent  out  by  the  repeater  are  perfect.  The 
repeater  station  is  the  pace-setting  station.  Line  lag-  is 
allowed  for  at  the  terminal  station,  hence  the  repeater 
station  is  free  from  orientation  adjustments.  A feature  of 
great  practical  importance  is  that  the  repeater  relays  do  not 
spark  at  the  contacts ; the  relay  torque  moves  before  there 
is  any  current  to  flow  across  the  contacts,  and  it  is  heki 
over  until  after  the  current  flow  has  ceased. 

The  phasing  between  terminal  stations  witlh  an  inter- 
mediate repeater  is  effected  by  first  proving  the  phasing 
between  one  terminal  station  and  the  repeater,  and  back 
again.  A similar  check  is  made  between  the  other  terminial 
station  and  the  repeater,  and  the  system  can  then  ibe 
operated  through  from  end  to  end. 

The  new  printer  is  of  the  mechanical  type,  with  type-bars 
and  ribbon  as  in  a typewriter.  The  paper  carriage  is  fixed, 
the  type-basket  sliding  along  in  front  of  the  paper.  This 
arrangement  facilitates  the  insertion  of  paper  and  reduces 
the  eye-strain  on  the  operator.  Up  to  20  carbon  copies  can 
be  made  by  adjusting  the  tension  on  the  striker  'bar,  and 
stencils  can  be  cut  if  required.  Th£  machine  can  be  set 
10  operate  at  100  words  per  minute,  but  for  normal  service 
the  spring  tensions  are  reduced  to  keep  the  maximum 
speed  about  70  words  per  minute. 

If  desired,  messages  can  be  received  on  a perforator,  the 
tape  thus  punched  -being  used  for  re-transmission.  If  cir- 
cumstances required  ft,  the  tape  could  he  run  through  a 
dozen  tape  transmitters  placed  one  behind  the  other,  so 
that  the  message  could1  be  re-despatched  on  a dozen  different 
lines  with  a total  lag  of  only  a minute  or  two  between 
the  first  and  last  machines. 

Where  secrecy  is  essential,  tihe  W.E.  enciphering  system 
provides  absolute  security.  Two  tape-transmitters  are 
inter-connected  through  a local  rotary  distributor  to  a 
re-perforator.  The  real  message  tape  is  fed  though  one 
transmitter,  and  through  the  other  there  is  fed  simultane- 
ously a “scrambling  tape  perforated  with  random  signals 
or  a dummy  message.  The  two  messages  being  received 
simultaneously  by  the  re-perforator,  produce  a tape  which 


is  definitely  unintelligible.  This  tape  is  used  to  send  the 
line  signals  and  to  reproduce  a similar  tape  at  the  far 
station.  The  received  “ scrambled  tape  is  fed  through 
one  local  transmitter  duel  a duplicate  of  the  scrambling 
tape  used  at  the  sending  station  is  fed  through  a second 
local  transmitter.  The  printer  is  operated  upon  simultane- 
ously by  these  two  transmitters  and  prints  the  real  mes- 
sage alone.  Ciphering  and  deciphering  on  this  system  can 
be  done  at  the  rate  of  50  words  per  minute  and  thus  in- 
volves no  apreciable  delay. 

The  'Western  Electric  Co.  in  America  has  established  an 
interesting  innovation  by  installing  a quadruple  duplex 
system  between  its  head  offices  and  works  in  New  York 
and  Chicago,  a distance  of  about  1,000  miles.  Iliis  tele- 
graph service  now  replaces  entirely  all  postal  correspond- 
ence between  the  offices  and  works.  The  traffic  is  50,000 
to  6o,odo  words  a day,  ancf  there  is  a great  saving  in  time 
and  total  expense. 

(To  be  continued.) 

ELECTRICITY  DEVELOPMENTS  IN  SCOTLAND. 


For  1921  there  are  two  large  hydro-electric  schemes  to 
receive  official  sanction.  One,  the  Lochaber  scheme,  is 
promoted  by  the  British  Aluminium  Co  , and  deals  with 
various  lochs  and  roads ; and  the  others  is  the  Grampians, 
which  also  takes  over  Highland  lochs  for  the  water  turbine 
and  pel  ion  wheel.  .Should  the  Government  give  the  neces- 
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sary  authority,  the  aggregate  expenditure  of  capital  in  these 
Highland  districts  will  be  seven  million  pounds,  and  the 
contracts  carry  over  five  years. 

In  Glasgow  additional  plant  has  to  be  installed  at  the 
large  new  Dalmarnock  super-station,  and  for  Edinburgh 
the  new  super-station  at  Portobello  will  represent  a capital 
outlay  of  one  and  three-quarter  millions  sterling.  Dundee 
is  also  enlarging’  its  power  station.  The  Clyde  Valley 
Electrical  Power  Company  have  had  a prosperous  year.  A 
15,000  kilowatt  turbo-genprator  is  at  present  in  course  of 
erection  in  their  Clyde  Mill  Power  Station  : and  an  inter- 
connecting cable  between  their  two  generating  stations, 
designed  fpr  operation  at  33,000  volts  is  at  present  being 
laid.  Large  supplies  are  to  be  given  by  the  Company  to 
new  power  users. 

Makers  in  Scotland  of  electric  machinery  and  accessories 
have  had  in  general  a busy  year.  Orders  for  dynamos  and 
motors  have  kept  work  full  going,  and  the  export  trade 
has  also  been  well  maintained.  Switchboards  and  motor 
control  gear  are  in  constant  request.  For  collieries  sub- 
stantial ironclad  equipment  has  been  in  demand,  and  for 
industrial  works,  open  flat-back  boards  of  a satisfactory 
reliable  type  are  fitted  up.  And  coal-cutters,  conveyors, 
and  other  colliery  plant  are  ahvays  on  the  list  for  early 
delivery.  But  all  classes  of  electrical  requisites  have  been, 
booked  by  all  descriptions  of  workshops  and  trades  to  aid 
in  economy*  of  time  and  labour.  Domestic  and  hotel  appli- 
ances are  a safe  -selling  line.  Public  lighting  is  extending 
and  in  certain  towns  such  as  Inverness,  a small  hydro- 
electric scheme  is  under  contemplation  for  the  economical 
supply  of  light  and  power  to  the  town  and  vicinity. 

Electrical  manufacturing  firms  are  devoting  attention  to 
the  modem  methods  of  standardisation  in  electrical  plant. 
They  have  to  counterbalance  the  extra  costs  of  higher  wages 
and  reduced  hours.  By  making  standard  machinery  and 
applia<nces  they  cheapen  cost  of  production,  and  to  this  end 
they  are  specialising  in  every  way  possible.  Prospects  for 
the  forthcoming  year  are  in  all  respects  bright  so  far  as  con- 
cerns the  demand  for  plant  and  all  electrical  equipment  and 
fittings.  This  applies  also  f£>  marine  work.  Electrical 
engineering  firms  have  found  the  Clyde  and  Forth  demand 
very  constant  for  liners,  and  all  classes  of  cargo  steamers. 


HIGH  EFFICIENCY  LIGHTING. 

The  lighting  contractor  and  installation  engineer  is  con- 
tinually being  called  on,  thanks  to  the  awakening  of  the 
manufacturer  and  merchant  to  the  vital  need  for  correct 
lighting  in  industrial  establishments  as  an  aid  to  increased 


production  and  greater  content  among  the  operatives,  to 
plan  and  erect  suitable,  lighting  equipment  to  meet  most 
diverse  conditions.  The  “ High  Efficiency  Lighting  ” list 
just  issued  by  the  Sun  Electrical  Co.,  Ltd.  (118-120,  Charing 
Cross  Road,  W.C.2),  will  therefore  prove  a welcome  addition 
to  existing  publications  on  the  subject.  Measuring  8 in.  by 
4 in.,  it  is  a convenient  size  for  the  pocket,  and  gives,  besides 
brief  notes  of  lighting,  full  particulars  of  the  Company’s 
complete  range  of  Sunlite  “ P.E.”  reflectors  of  all  tvj>es, 


extra  extensive,  extensive,  intensive 
and  angle  for  direct  illumination  and 
semi-indirect  and  indirect;  “ Diffusa,” 
semi-indirect  fittings,  and  Sunco  lan- 
terns, and  a complete  range  of  semi- 
indirect  fittings  utilising  opal,  holo- 
phane  and  alabaster  bowls,  and  in- 
direct fittings  utilising  matt  white 
composition  bowls.  The  Sunlite 
“ P.E.”  reflector  semi-indirect  type 
(Reg.  Design  No.  658031)  is  shown 
in  Fig.  1.  The  top  reflector  is  of 
spun  steel  finished  dead  w’hite  vitreous 
enamel,  while  the  opal  bowl  is  sus- 
pended by  chains  on  to  studs ; there  is 
no  metal  rim  to  cast  shadows.  Another 
fitting,  this  time  suitable  for  the  il- 
lumination of  important  offices,  is  that 
illustrated  in  Fig.  2.  It  has  an  ala- 
baster bowl  and  fancy  link  chain, 
and  is  one  of  a number  available  for 
use  with  gasfilled(half-watt  type)  lamps. 


Fig.  2. 


Fig.  3. 


Fig.  4. 

As  examples  of  the  illumination  obtained  with  300  watt 
half-watt  type  lamps  in  Sunlite  ‘‘P.E.”  “extensive”  re- 
flectors, reference  may  be  made  to  Figs.  3 and  4,  the  former 
being  reproduced  from  an  untouched  night  photograph  of 
Messrs.  Kvnoch’s  Works,  and  the  latter  of  Messrs.  Metro- 
politan Carriage  and  Wagon  Co.'s.  Works. 
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and  industrial  electric  plant 
manufactured  at  the  specialist 
works  of  the  Company: 


DICK,  KERR  WORKS,  PRESTON, 
ORDNANCE  WORKS,  COVENTRY, 
PH-ENIX  WORKS,  BRADFORD, 

SIEMENS  WORKS,  STAFFORD, 
WILLANS  WORKS,  RUGBY. 


The  ENGLISH  ELECTRIC  COMPANY,  Ltd., 

Queen  s House,  Kingsway,  London,  W.C.2.  T,Uphon# ! Ho,born  83°* 


Large  Extensions 
to  Welding  Plant 
Permit  Prompt  Delivery 
of  CREDENDA 
Welded  Conduits 

CREDENDA  Welded  Conduit  is 
still  the  best  obtainable,  and  as  a 
result  of  our  large  extensions  we  are 
in  a position  to  supply  large  quantities 
of  all  sizes  for  immediate  delivery. 

Applications  for  New  Price  List  are  invited. 


CREDENDA  CONDUITS  CO.,  -LTD., 

WHITEHOUSE  STREET,  ASTON,  BIRMINGHAM. 

LONDON:  Baxter  & Caunter.  l^tcL.  219,  Tottenham  Court  Rd..  W.l.  MANCHESTER:  R.  Foster.  196,  Deansgate. 
GLASGOW:  Paterson  & Service,  38,  Bath  Street.  STOCKTON-ON-TEES  : Fairless  Engineering  Supplies  Co.,  Ltd.,  Albion  Street. 

SWANSEA  : Electrical  & Mechanical  Trades  Supply  Co.,  Russell  Buildings,  St.  Mary  Street. 
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IS  Fluctuation 

PRICES  of  Cables  and 
Wires  change  with  the 
changing  costs  of  manu- 
facture and  raw  material,  but 
the  high  quality  of  Henley 
products  never  varies.  You 
are  always, safe  when  you  use 


Cables 


W.  T.  Henley’s  Tele 
graph  Works  Co., 
Ltd..  Blomfield  St., 
London , E.C.2. 


MAITOPAOTURIRS 

EMEBY,  ENEBY  CLOTH,  EMERY  PAPEB, 

OABINBT  GLASS  PAPER.  GLASS  CLOTH, 
8LAOK  (.BAD  PUMICB.  GROOUS  TRIPOLI 
ROUGE,  Ao 

Oakcy’s  “ Flexible  Twilled”  Emery  Cloth. 

For  Cnclaeer..  Seerlna  Machine.  Lock  ur  Sul.  Maker*,  and  all  perpoaae  wtne, 
great  Strenoth,  DvuruiTt  and  PxkflCT  Krexibiutv  are  required. 

FLINT  & CARNET  PAPER  IN  ROLLS, 

$0  ysrds  ior|  by  «t  Ul,  *0  In.,  *4  la.,  jo  ta,,  36  in.,  40  is.,  41  itt*.  A 43  w!4« 

11  WELLINGTON  11  EMERY  WHEELS. 

WELLINGTON  EMEBY  AND  BLACK  LEAD  MILLS,  LONDON,  S.B  1. 
ALL  BRITISH  MADE. 


To  minimise  expense  in  taking  Stock 
we  are  offering  several  lines  at  reduced 
prices.  The  special  prices  will  hold 
good  for  existing  stocks  only. 

Send  particulars  of  your  requirements 
without  delay.  Write  NOW. 

Everything  Electrical  in  Stock. 


GREENHALGHS 


Electrical  and  General  Factors, 

Telephone:  724 


BURNLEY 


\£U^&JUphelpsI^ 

& ~POWER  C3i  M.P> 

For  HOUSE,  FARM,  KJ^TRH'AL  f.  N • 
GIN  KEK>, 

SCHOOL,  ESTATE,  v ° R term 
GARAGE,  CHURCH.  ,,EUsfoc 


MADK  TO  ANY  PATURN. 
The  pries*  <a.t «d  b«Uw  «r.  per 
ISO  ft.  OM>  t*d  ts >.th.f ■ 

Pull  Sine  Section  on  Application 

ESTIMATES  F8R  OTHER  WOOD 
AND  SIZES  PROMPTLY  DENT. 

Switob  Blpeks  mad  CI*»I«  Mads 

t*  Order. 


from 


A first, -rate  selling  proposition,  nearly  every 
country  house  ami  farm  is  a prospect. 

He jet x Phelps  Light  and  Power  Plant  give: 
j’fc  h.p.  on  belt,  charges  accumulator  at  satin 
time  at  almost  negligible  cost,  self-starting 
automatic ■ stopping. 

I l J 8<  Accessory  House.  Perc: 
7 I T Cl  Street, Tottenham  Ct.  Rd. 

LO N DO N , W.l. 

“ Rejaxesso,  Ox,  London. " 

Museum  490. 


TUPlIiO 


QUOTED  ON  APPLICATION 


VIGERS  BROTHERS,  Sd'WKff  SS 

ONLY  ADDRESS— 

BALFOUR  HOUSE.  FINSBURY  PAVEMENT,  E.C 
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ELECTRICITY. 


TO  OUR  READERS. 

Electricity  is  published  every  Friday,  and,  if  ordored,Js  on  sole  at  the 
friinoipai  Railway  8tation  Bookstalls  and  Newsagents  on  that  day.  It  frfvg 
a very  large  sale  throughout  the  United  Kingdom/  as  well 
as  in  the  British  Colonies  and  Abroad. 

Tthe  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identify  himself  with 
their  views. 

Questions  to  which  an  answer  is  required  joust  be  accompanied  by  a 
2d.  stamp  for  reply.  When  considered  of  sufficient  interest  the  answer 
will  probably  appear  in  the  paper. 

New  advertisements  for  the  displayed  eolumns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.!  This  as  important.  Rate  quoted  on  application. 
Subscription. — 17s.  6d.  year,  9s.  half-year,  4a.  6d.  n quarter  in  advance, 
postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  8.  Rentkll  and  Co.,  Ltd. 
3d  39,  Maiden  Lane,  London,  W.C.2.  Telephone,  No.  2460  Gerrard. 


Current  Topics. 


In  these  servantless  days,  and  .with  labour  problems 
facing-  us  on  ever}.*  side,  there  is  a growing  tendency 
to  make  everything  as  far  as  possible 
Automatic  self-acting,  or  automatic  as  to  its 
Appliances.  operation,  thus  lessening  the  amount 
of  human  attention  necessary  to  the 
functioning  of  everyday  appliances.  In  this  connec- 
tion a daily  contemporary  sounds  a warning  note  anent 
the  dangers  attendant  upon  failure  of  such  automatic 
principles  at  the  psychological  moment,  and  the  risk 
of  accident  arising  therefrom.  As  electrical  apparatus 
is  coming  more  into  use  everywhere  it  means  that  auto- 
matic appliances  are  becoming  mor^  general.  To  give 
them  their  due,  electrical  automatic  appliances  of 
modern  construction  generally'  do  their  work  very  well ; 
they  are  in  use-  for  switching  on  pumping  plant  in 
connection  witih  water  supply  at  considerable  distances 
from  the  source  of  power.  They  are  also  largely  used! 
in  connection  with  hydraulic  plant ; as  the  supply  of 
water  in  the  reservoir  above  falls  an  electric  motor  is 
switched  on,  driving  a pump  -which  renews  the  supply 
in  the  reservoir,  and  is  cut  out  immediately  a certain 
level  is  reached. 


They  are  in  uise  in  connection  with  the  electric  lifts 
now  so  common  in  hotels  and  public  buildings ; if  any- 
thing  goes  wrong  with  the  hoisting  gear  an  automatic 
appliance  comes  into  operation  and  prevents  further 
mischief,  stops  the  revolution  of  the  drum,  and  so 
on.  With  a good  many  electric  lift  systems  if  any 
of  the  gates  on  the  different  landings  are  not  closed 
the  lift  will  not  work ; the  electric  circuit  controlling 
the  motor  operating  the  lift  is  not  completed  until 
all  the  gates  are  closed.  There  is  always  a danger  with 
automatic  appliances  that  they  may  refuse  to  work 
just  at  tlhe  time  they  are  wanted.  With  circuit 
breakers  on  tramway  and  other  electrical  services  that 
are  constantly  in  use,  the  automatic  operation  can 
be  fairly  well1  depended  upon  owing  to  the  frequency 
with  which  the  devices  are  called  upon  to  function. 
"VVith  those  that  come  into  operation  at  infrequent 
intervals,  however,  it  is  very  fortunate  indeed  Sf, 
when  called  upon,  they  do  function  promptly. 


In  most  forms  of  automatic  appliances  a lever  has 
to  mttvfe,  or  a spring  has  to  cause  a contact  to  be 
made  when  the  emergency  apparatus  operates.  In 
too  many  cases  the  pivot  or  fulcrum  of  the  lever  may 
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be  dirty  or  corroded,  and  there  may  ibe  so  much  friction 
present  in  consequence  that  the  lever  refuses  to  move. 
In  the  ca.se  of  spring  devices  which  are  held  back  when 
normal,  there  is  a strong  tendency  for  the  spring  to 
lose  its  tension  or  acquire  a permanent  “set,”  which 
again  militates  against  prompt  action  in  an  emergency. 
According  to  my  contemporary,  the  most  striking 
e* ample  of  the  unreliability  of  automatic  electric  ap- 
pliances is  the  fuse.  These  are  supposed  to  “ blow  ” 
when  a certain  excess  current  passes  through  them, 
and  thus  break  the  circuit  of  which  they  form  part,  in 
sufficient  time  to  prevent  damage  ibeing  dbne  to  the 
.wires,  cables,  lamps,  etc.,  'they  nominally  protect. 
There  is  a certain  amount  of  truth  in  this  criticism 
of  the  common  or  garden  fuse.  Although  brought  to 
a very  high  standard  of  accuracy  in  fusing  limits  by 
the  makers  and  designers,  so  much  depends  upon  local 
circumstances  that  it  is  Impbssiible  to  guarantee  the 
prompt  and  reliable  functioning  of  the  (best  types  under 
certain  circumstances. 


So  much  depends  upon  the  position  in  which  the 
fuse  is  placed1,  and  the  surrounding  conditions.  If 
located  where  there  is  a draught,  especially  in  winter, 
a fuse  may  allow*  several  times  the  current  it  should 
normally  blow  at  to  pass  without  performing  its  duty. 
If,  on  the  other  hand,  it  is  located  in  an  exceptionally 
warm  spot,  or  in  a damp  situation,  the  metal  of  the 
fuse  wire  may  oxidise,  and  the  fuse  blow  at  currents 
well  below  the  prescribed  minimum.  All  the  wiring 
contractor  can  do  to  mitigate  the  evil  is  to  choose 
the  most  approved  design  of  cut-out  for  all  hrs  jobs 
and  fix  them  in  the  positions  which  experience  dictates 
are  best  suited  to  long  life  and!  reliability.  In  t\\e 
matter  of  automatic  apparatus  which  depends  upon 
relays,  electro-magnetic  devices  and  the  like,  there 
is  only  one  infallible  principle  of  operation,  the  constant 
current  system,  in  which  the  entire  circuit  is  maintained 
normal  by  the  passage  of  a steady  current  throughout 
the  installation.  Any  failure  of  the  current  or  acci- 
dental break  or  disconnection  in  the  wires  or  coils 
constituting  the  protective  circuit  then  automatically 
gives  the  signal  that  something  is  amiss.  Such  devices 
are  self-testing,  and  can  generally  be  thoroughly  relied 
upon  for  infallible  service  in  all  emergencies. 


A Chicago  firm  has  introduced  a self-cleaning  light- 
ing fixture  under  the  appropriate  name  of  the  Clean- 
Pull  Unit,  it  comprises  a reflector, 
A a pull-switch,  a cord  and;  a cleaning 

Self-Cleaning  device  consisting  of  two  wiping 
Fixture.  blades.  Every  time  the  cord  is  pulled 

to  operate  the  switch  it  simultan- 
eously brings  the  two  wiping  blades  into  action.  Each 
blade  makes  a complete  revolution,  one  against  the 
reflecting  surface  of.  the  reflector,  and!  the  other  against 
the  lamp  bulb.  In  this  way  it  is  claimed  that  dirt  is 
removed  from  both  lamp  and  reflector.  The  fixture 
is  designed  to  take  300  and  500  watt  bulbs,  and  is 
sent  out  completely  wired  and  assembled  so  that  any 
maintenance  man  may  install  it  on  existing  wiring 
schemes.  In  'view  of  the  important  part  played  by 
accumulated  dust  and  dirt  in  reducing  the  illuminating 
efficiency  of  electric  light  fittings  the  new  device,  if 
it  does  all1  that  is  claimed  for  it,  should  soon  pay  for 
itself. 
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This  year  is  going  to  see  considerable  development 
in  ti  e use  of  the  electric  vehicle  for  utilitarian  pur- 
poses. Aimong  other  opinions,  Mr. 

The  Richard  Twelvetrees  expresses  the 

Electric  view  that  in  sizes  from  15  cwt.  to 
Vehicle.  3^  tons  they  have  a range  of  action 
varying  from  about  50  miles  for  the 
smaller  to  35  miles  for  the  largest  vehicle^  Although 
incapable  of  competing  wjth  steam  or  petrol  for  speed 
the  electric  truck  is  clean,  easy  to  control,  convenient 
in  traffic,  and  has  very  low  upkeep  charges.  Its  field 
of  usefulness  will  no  doubt  grow  as  schemes  now  under 
consideration  for  providing  battery  charging  depdts, 
come  into  practical  operation.  Owing  to  the  simplicity  ’ 
of  the  driving  mechanism  the  frame  of  the  electric 
lends  itself  peculiarly  well  to  various  forms  of  body 
work. 


Apropos  of  charging  facilities,  the  development  of 
depots  for  this  purpose  must  go  hand  in  hand  with 
the  multiplication  of  vehicles,  and  in  this  connection 
my  contemporary,  the  Electric  Vehicle , points  out  that 
the  great  need!  of  the  time  is  the  institution  of  garages 
and  charging  stations,  which  will  reduce  the  electric 
vehicle  proposition  to  its  simplest  terms,  so  far  as  the 
user  of  the  vehicle  is  concerned.  Only  in  a few  cities 
has  any  material  progress  been  made  in  this  direction. 
At  Ijps*wich  the  extensions  now  under  way  at  the  central 
station  garage  will  increase  the  accommodation  from 
the  eighteen  to  the,  forty  vehicle  standard.  In  New- 
castle a company — the  Northern  Electric  Vehicle  Ser- 
vices, Ltd. — has  been  formed  to  promote  the  use  of 
battery  vehicles,  tractors,  trucks,  locomotives,  launches 
and  cranes  on  the  north-east  coast  area  supplied  by  the 
Newcastle-upon-Tyne  Electric  Supply  Company,  Ltd., 
and  its  affiliated  companies  covering  the  counties  of 
Northumberland,  Durham  and  the  Cleveland  district 
of  Yorkshire. 

Elektron. 


Questions  and  Answers  by  Practical  Men. 


BTTX.ES.  , ,, 

QrKSTiONS : We  invite  our  readers  to  send  us  questions , preferably  on 
technical  problems  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  “ Answers  to  Correspondents  ” or  replies  will  be  invited  from  our 
readers.  One  shilling  will  be  paid  for  the  question  which  ue  select  for 
competitive  replies  in  this  column. 

Answers  : A fee  of  10#.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit , and  5 s.  for  the  one  w.e  select  as  second  best. 
In  judging  the  replies , importance  will  be  attached  to  clearness  and  con. 
ciseness,  as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply , if,  in  his  opinion , the  answers 
received  do  not  possess  sufficient  mertt.  Competitors  desiring  the  re- 
turn of  their  manuscripts , if  unaccepted , should  enclose  stamped  addressed 
envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
t hem  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
jtetitors  may  adopt  a “ nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor’s  real  name  and  addrss  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor’s  decision 
is  final. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  cdmjwtitoTs  who  win  the  first  or  second  prize  the  most  times 
(luring  the  next  twelve  months. 

The  words  *' Questions  and  Answers ” or  " Q *'  and  ” A”  should  be 
placed  at  the  top  left-hand  corner  of  all  letters  intended  for  this  column. 

Question  No.  109. 

I have  a motor  starter  with  the  resistance  burnt  out. 
It  is  40  horse-power,  440  volts.  How  can  I calculate  the 
size  and  quantity  of  wire  required  to  rewind  this  resistance 
to  start  against  full  load? — ■“  Astatic." 

Question  No.  110. 

How  are  water  wheel  generators  got  into  exact  step? 
With  a steam  turbine,  a small  hand  or  motor  operated 
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wheel  will  give  a small  amount  of  regulation  of  speed1.  Is  a 
similar  method  adopted  with  water  wheel  generators? — 
“ Phase.**  • 

( Replies  to  Questions  Nos . 109  and  no  must  be  received 
not  later  than  January  29,  J921.) 


Answers  to  Questions. 


Question  No.  108. 

We  have  heard!  lately  of  a plan  to  use  the  power  of  sea- 
tides  and  sea*. waves  for  generating  electricity.  Can  you 
or  any  of  your  readers  tell  me  if  this  is  practicable  or 
not?  If  practicable,  can  you  explain  how  it  can  be  per- 
f or med  ? — 4 4 Essess  . * * 

Replies  to  Question  No.  108. 

The  first  prize  (10s.)  has  been  awarded  to  “ Hydro  ” for 
the  following  reply  : — 

From  the  nature  of  this  question  it  is  quite  evident  that 
44  Essess  ’’  must  have  sent  it  to  Electricity  before  the 
advent  of  the  famous  Severn  Barrage  scheme.  Although 
I do  not  wish  to  criticise  the  possibilities  of  this  scheme, 

I might  say  that  there  is  food  for  thought  if  “Essess  cares 
to  go  info  the  details  of  it. 

What  I suppose  “Essess  ” requires  is  some  practical  in- 
formation concerning  the  harnessing  of  water,  the  term 
to  contain  information  other  than  that  of  tides  and  sea 
waves.  If  this  is  so  then  I can  give  him  some  information 
which  may  be  of  assistance  to  him,  or  satisfy  his  curiosity’. 

Referring  to  the  harnessing  of  streams,  it  should  be 
remembered  that  the  flow  of  water  is  not  constant,  but 
varies  because  of  the  variable  if  actors  upon  which  it  is 
dependent.  These  may  be  set  out  as  follows  : — 

1.  The  rainfall  varies  from  week  to  week 

2.  The  rainfall  is  not  the.  same  each  year. 

3.  The  evaporation  due  to  sun  and  weather  is  not 
constant. 

4.  The  “run  off  ” is  variable. 

The  only  factor  which  remains  constant  is  the  area  of 
the  watershed. 

In  the  majority  of  cases  the  amount  of  water  that  can 
be  harnessed,  or  the  amount  of  power  developed,  depends 
upon  the  facilities  for  “damming”  the  surplus  power  to 
create  a reserve.  The  construction  of  a dam  calls  for  the 
assistance  of  a civil  engineer,  and  he  must  be  a person  who 
thoroughly  understands  his  business  as  far  as  dams  and 
irrigation  schemes  are  concerned.  A badly  constructeH  dam 
will  very  quickly  lead  to  the  whole  plant  being  defective, 
thus  wasting  a considerable  amount  of  money. 

Water  power  depends  upon  two  factors  : — 

1.  The  head  of  water. 

2.  The  flow  of  water. 

The  former  is  the  height  of  the  fall,  or  the  difference  in 
elevation  between  two  points  on  the  stream,  and  the  iatter 
is  the  volume  of  water  passing  in  a specified  time. 

The  head  is  found  by  direct  measurement  after  the  ground 
has  been  carefully  surveyed  and  the  position  of  the 
power  house  determined.  The -flow  must  be  accurately 
determined  by  one  of  two  methods  generally  used.  As  a 
precaution  both  methods  should  be  tried  and  one  checked 
against  the  other.  The  simplest  method  'is  to  utilise  a weir, 
that  is,  if  the  stream  is  not  large.  It  may  be  siakl  that  a 
weir  is  a large  crested  dam  placed  so  that  the  water  will 
flow  over  it  without  restriction.  It  is  known  that  for  any 
given  depth  of  water  over  the  weir  a definite  quantity  will 
flow  per  minute. 

To  construct  the  weir  a board  is  placed  across  the  stream 
at  some  point  which  will  allow  a pond  to  form  above.  The 
board  should  have  a notch  cut  in  it  with  both  edges  and 
the  bottom  sharply  bevelled  towards  the  intake.  The 
bottom  of  the  notch  is  termed  the  crest  of  the  weir  and  it 
should  be  perfectly  level.  The  object  of  the  sides  is  to  divert 
the  water  through  a definite  and  known  measured  path. 

In  the  pond  at  the  back  of  the  weir,  at  a distance  not 
less  than  the  length  of  the  notch,  a stake  is  driven  with 
its  top  exactly  level  with  the  crest.  Now,  by  means  of  a 
rule  or  graduated  stake  the  depth  of  water  over  the  top  of 
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the  stake  is  measured  making  allowance  for  capil'ary 
attraction  of  the  water  against  the  sides  of  the  rule.  For 
extreme  accuracy  this  depth  may  be  measured  to  a 
thousandth  of  a foot  by  means  of  a “hook  gauge  ” which 
familiar  to  all  engineers. 

For  measuring  larger  flows,  the  use  of  a weir  would  be 
either  very  expensive  or  impracticable.  In  such  a case, 
however,  the  cross  section  of  the  stream  is  found  by  measur- 
ing the  actual  depth  of  water  at  equal  intervals  between 
the  banks.  Then,  to  get  the  flow,  it  is  only  necessary  to 
ascertain  the  average  velocity  of  the  water.  This  may  be 
done  quite  easily  with  the  aid  of  a current  rfieter. 

That  there  is  room  for  the  development  of  water  power 
in  this  country,  and  others,  there  is  not  the  slightest  doubt. 

It  must  not  be  thought  that  the  most  important  factor 
is  a high  head  of  waiter.  This  is  not  so  since  quantity  will, 
under  a low’  head,  make  uip  for  a very  high  head  with  a 
small  amount  of  water. 

One  of  the  most  successful  low  fall  hydro-electric  de^> 
velopment  installations  is  the  one  at  Chester.  Here  the 
average  head  of  water  is  only  7 fe^t,  and  during  certain 
periods  of  the  year  this  falls  as  low  as  5 feet.  1 here  are 
three  units  in  this  , installation,  two  designed  for  a quantity 
of  water  as  large  as  30,000  cubic  feet  per  minute,  and  a 
smaller  unit  which  demands  22,000  cubic  feet  per  minute. 
The  h.p.  of  the  units  are  415  and  305  h.p.  respectively.— 

“ Hydro  ” 

The  second  prize  (5s.)  has  been  awarded  to  “M.  M.”  for 
the  following  reply: — 

Many  fantastical  ideas  for  utilising  the  energy  of  tidal 
and  wave  motion  have  been  brought  forward,  but  the 
majoritv  of  the  suggestions  are  impracticable.  There  is, 
however.  much  to  fbe  said  in  favour  of  some  of  the  schemes 
for  taking  advantage  of  tidal  motion. 

The  notion  of  having  floating  wheels  can  scarcely 
be  considered  a cbmmercial  proposition ; neither  is 
the  arrangement  of  submerged  “screws”  to  be  rotated 
bv  the  flowing  water.  In  both  these  ideas  the  supply  of 
energy  :s  intermittent.  This  could  be  met  by  electrical 
storage,  but  this  means  complication  and  expense. 

The  most  feasible  proposition  appears  to  be,  to  dam  the 
water  ac  high  tide  and  to  utilise  its  potential  energy  bv 
means  of  turbines.  In  considering  such  a scheme  it  must 
be  remembered  that  the  total  energy  of  the  water,  in 
horse-powder,  is  equal  to  'the  weight  of  water  in  pounds 
multiplied  by  the  fall  'in  feet  per  minute  and  divided  by 
33,000.  Owing  to  the  inefficiencies  of  turbines  and  gene- 
rators, onlv  about  50  per  cent,  of  this  would  be  available  as 
electrical  energy.  It  rs,  therefore,  evident  that  a iarge 
quantity  of  water  must  be  stored,  and  this  meant  an  ex- 
tensive’plant.  As  a result,  such  a plant  wall  almost  certainly 
be  some  distance  from  the  consumers,  which  again  means 
long  cable  lines.  A further  point  is  that  the  smallest  tides 
must  be  taken  as  the  basis  for  calculation  and  provision 
made  for  reserves.  If  pumping  machinery  is  employed  as 
a reserve,  it  might  be  better  to  have  steam-driven  generators. 
But  this  brings  us  'back  to  the  usual  generating  station. 

Generally,  there  are  no  doubt  conditions  and  circum- 
stances under  which  such  a method  of  obtaining  mechanical 
energy  for  driving  electrical  generators  would  be  a com- 
mercial' proposition.  There  are  no  doubts  as  .to  the 
engineering  possibility.  Each  case  must  ibe  decided  on  its 
merits.  There  are  many  factors,  local  as  well  as  general, 
to  be  taken  into  consideration. — “M.  M.” 


Service  Notes. — It  is  stated  the  emoluments  paid  to  electrical 
officers  whilst  on  sea  service  are  to  receive  further  consideration. 
One  of  the  branches  of  the  technical  services  which  have 
expanded  since  the  close  of  the  war  is  the  wireless  telegraphy 
section  of  the  Signal  School  at  Poitsmouth.  Some  civilian 
scientists  and  about  20  officers  are  attached  to  the  experimental 
section  of  the  school.  A wireless  telegraphy  course  will  open  at 
the.  Maresfield  Training  Centre  on  the  7th  February  next  for 
officers  of  the  Royal  Corps  of  Signals.  Recruiting  for  the 
wireless  and  electrical  departments  of  the  army  is  going  on 
fairly  in  London  and  some  of  the  provincial  recruiting  areas. 


ELECTRICAL  ENGINEERING,  GRADE  II.  , 
C.O.  WORK. 

Solutions  to  Questions  set  at  the  1920  Examination 
the  City  and  Guilds  Institute. 

By  Edward  Hughes,  B.Sc.,  A.M.I.E.E. 

t ■ 

(1 Continued  from  page  784,  vol.  xxxiv.) 


Q.  8. — Explain  what  is  meant  by  the  circle  diagram 
for  an  induction  motor.  What  tests  must  be  made  in 
order  to  enable  the  circle  diagram  for  a motor  to  be 
drawn  ? Show  how  (a)  torque,  ( b ) maximum  power 
factor,  (c)  slip  for  such  a motor  may  be  found  from  the 
diagram. 

A.  8. — The  tests  necessary  to  obtain  the  data  re- 
quired for  drawing  the  circle  diagram  of  an  induction 
motor  consist  of  (a)  the  no-load  test,  in  which  the  line 
current  and  total  power  taken  by  the  motor  are  measured 
when  the  machine  is  running  light  at  its  normal  voltage 
and  frequency,  and  (b)  the  short-circuit  test,  in  which 
the  rotor  is  held  stationary  with  the  starting  resistance 
all  cut  out,  and  the  line  current  antf.  total  power  are 
measured  with  only  about  a quarter  or  a fifth  of  the 
rated  voltage  across  the  stator  winding.  The  current 
that  would  have  been  obtained  on  the  short-circuit 
test  had  the  full  voltage  been  applied  is  then  given 
by : — 


Current  on  S.G.  test  x 


Rated  voltage  of  motor 


Voltage  on  S.G.  test. 
Power  taken  on  S.G.  test 
1.73  x S.G.current  X voltage  on  S.C. 

Power  taken  on  N.L.  test 
1.73  xN.L.  current  x rated  voltage. 
The  circle  diagram  shown  in  Fig.  7 can  now  be  con- 
structed. OP  is  the  voltage  vector ; OA  represents 


Also,  P.F.  on  S.C.  = 
And  P.F.  on  N.L.  = 


to  scale  the  no-load  current  lagging  behind  OF  by 

VO  A,  where  cos  VO  A is  the  P.F.  obtained  from  the 
no-load  test.  OC  represents  to  the  same  scale  the 
calculated  short-circuit  current  and  lags  behind  OV 

by  VOC,  cos  VOC  being  the  P.F.  derived  from  the 
S.C.  test.  Line  AC  is  then  drawn  and  bisected  at  D. 
OX  is  drawn  perpendicular  to  OF,  and  AF  parallel 
to  OX,  and  line  DE  is  drawn  at  Tight  angles  to  AC, 
cutting  AF  at  E.  With  this  point  as  centre,  and 
with  radius  EA,  semi-circle  AQCF  is  described.  If  any 
point  K be  taken  on  the  arc  AQC  of  this  semi-circle, 
and  if  OK  be  joined  and  KP  drawn  perpendicular 
to  OX,  then  when  the  motor  is  taking  the  current 
represented  to  scale  by  OK  we  have  that — 
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Cos  VOK  is  the  corresponding  power-factor, 

KP  represents  corresponding  power  component  of 
current, 

OP  represents  corresponding  wattless  component 
of  current, 

AK  represents  corresponding  rotor  current  reduced  to 
the  stator  winding  ; the  actual  rotor  current 
being — 

AK  x S*atQr  "turns  per  phase  in  Series  Stator  phases. 

Rotor  turns  per  phase  in  series  X Rotor  phases 

Also,  OB  represents  the  magnetising  cutrent  per 
phase;  while  AB  and  CJ  represent  the  power  com- 
ponents of  the  current  on  no-load  and  short-circuit 
respectively. 

Next,  let  CH  be  divided  at  G , so  that 
CG  _ rotor  I'JR  loss 
GH  ~ stator  PR  loss 

Then  if  AG  be  joined,  cutting  KP  at  M,  we  have 
KA 2 - KNl  + AN2  = AN.NF  + AN2. 


h.p. 


outputs  motor  = 

33,ooo  r 

- 27 7 T X synchronous  speed  KL 

33,000  x KM 

■ rotor  speed  ..  LM  KL 

Since  £—3.  = I - slip  =1  - yyyy  = -rr—r 

syn.  speed  r KM  KM 

KL  X line  volts  X 1.73  2 v T x syn.  speed 

746  = 33,000 

KM  X line  volts  X 1.73  X 33,000 


Hence, 


XKL 
KM 


so  that  T 


pound-feet. 


2 7T  x 746  X syn.  speed 
the  synchronous  speed  being,  of  course,  given  by 
60  X frequency 
pairs  of  poles. 

The  maximum  power-factor  is  obtained  by  drawing 

OQ  a tangent  to  the  semi-circle,  and  measuring  VOQ  ; 
then  gos  VOQ  gives  the  maximum  P.F.  of  the  motor. 
(To  be  continued ,) 


= AN  (AF  -AN)  + AN*  = AN.AF . 


= AH  x 


MN 

GH 


X AF, 


. • . MN  oc  KA2,  since  AH,  GH,  and  AF  remain 
constant  for  a given  motor. 


Again, 


MN  = LM 
GH  GG 


LM 

KA2  = AH  x xAF. 

CO- 


SO that  LM  oc  KA2, 

i.e.,  the  intercept  LM  between  AC  and  AG  varies  as 
the  square  of  the  rotor  current  AK,  and  is  consequently 
proportional  to  the  rotor  PR  loss.  Also,  the  intercept 
MN  between  AG  and  AH  varies  as  the  square  of  A K 
which  is  approximately  proportional  to  the  stator 
current  OfC  ; so  that  this  intercept  can  be  assumed  to 
be  proportional  to  the  stator  PR  loss.  Hence  it 
follows  that  with  a stator  current  OK, 

MN  represents  the  component  of  the  current  supply- 
ing stator  PR  loss, 

LM  represents  the  component  of  the  current  supplying 
rotor  PR  loss, 

KM  represents  the  component  of  the  current  supplying 
power  fo  rotor, 

KL  represents  the  component  of  the  current  supplying 
output  of  rotor. 


Hence 


LM  Rotor  PR  loss 
KM  ~ Power  to  rotor 


slip. 


, KL  Output  of  motor  _ , 

and  Ty-r,  = t — *-7 — 7 7 — = efficiency. 

KP  Input  of  motor 

It  will  now  be  obvious  that  the  output  corresponding 
to  an  input  line  current  of  OK 

= KL  (to  scale)  X line  volts  x 1.73  watts 

KL  x line  volts  x 1.73  , 

= t h.p. 

746  y 

The  power-factor  can  be  obtained  either  by  measuring 

VOK  and  referring  to  a cosine  table,  or  by  determining 
KP 

the  ratio  from  the  diagram. 

UK 


The  torque  exerted  by  an  induction  motor  is  pro- 
portional to  the  rotor  input,  and  is  consequently 
proportional  to  KM,  If  T be  the  torque  exerted  in 
pound-feet, 


•ARMATURE  WINDING  {TESTING). 

By  C.  Sylvester,  A.M.I.E.E.,  A.M.I.Mech.E. 

When  one  considers  the  extensive  use  of  direct  currents 
for  power  purposes  it  is  really  surprising'  that  the  subject  of 
armature  winding  is  not  better  understood  than  it  is.  The 
isolated  power  plant  electrician  has  my  sympathy  because 
he  is  expected  to  (perform  the  proverbial  miracles  with  has 
motors.  If  a breakdown  occurs  he  is  expected  to  “get  the 
machinery  going  again  ” irrespective  of  the  lack  of  instru- 
ments for  testing  and,  in  many  cases,  the  electricians  lack 
of  lability  to  carry  out  the  tests  even  if  the  instruments  were 
available. 

I do  not  wish  to  convey  the  impression  that  the  average 
electrician  is  not  competent.  This  is  very  far  from  my 
mind  at  the  present  moment.  What  I do  wish  to  say  is  that 
the  average  electrician  does  not  know',  and  he  really  should 
not  (be  expected  to  know',  everything  about  armature  wind- 
ing as  far  as  his  plant  is  concerned. 

w\s  I Have  said  before,  the  electrician  in  charge  of  the 
isolated  power  plant  has  my  sympathy.  He  has  to  take 
the  full  responsibility  of  his  plant.  If  a motor  breaks  down 
he  is  expected  to  be  able  to  test  it  and  locate  the  fault. 
He  is  expected  to  be  able  to  carry  out  the  necessary  repairs, 
even  if  they  are  to  the  extent  of  rewinding  an  armature. 
Armature  winding  is  an  art,  and  it  takes  years  of  experience, 
both  practical  and  technical,  before  the  subject  is  thoroughly 
understood.  It  is  no  wonder,  therefore,  if  the  electrician  in 
charge  of  the  isolated  plant  has  to  scratch  his  head  when 
anything  is  wrong  with  the  armatures  of  his  motors.  It 
is  for  the  benefit  of  9uch  electricians  that  these  few’  notes 
are  written. 

Direct  current  motor  armatures  are  wound  on  a principle 
knawr  as  “lap”  or  “wave”  winding;  sometirnes  a mixture 
of  the  two  windings  is  used.  To  the  average  electrician, 
all  armatures  look  alike,  no  matter  how  the}'  are  w'ound, 
and  the  only  method  of  determining  the  correct  winding 
is  bv  testing,  a proceeding  which  should  only  he  carried  out 
if  the  circuits  through  the  armature  are  in  the  mind’s  eye. 
Of  course,  the  cause  of  some  breakdowns  are  quite  clear 
at  times.  It  does  not  require  an  expert,  for  instance,  if 
a coil  burns  out  to  know  that  a new  coil  will  be  required. 
It  will,  however,  require  more  than  the  average  electrician’s 
knowledge  to  be  able  tx>  say  if  more  than  one  coil  is 
defective. 

In  order  to  facilitate  the  testing  of  an  armature  the  tw’o 
following  points  should  be  remembered : — 

1.  In  a lap  wound  armature  there  are  as  many  paths 
through  the  windings  as  there  are  poles  in  the  yoke  cif 
the  machine.  That  is,  a four-pole  machine  will  have  an 
armature  through  which  there  are  four  paths  when  the 
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armature  is.  fitted  in  its  position , a six-pole  machine  will 
have  six  paths,  and,  so  an. 

2.  In  a wave-wound  armature  there  are  only  two  paths 
through  it,  no  matter  what -the  number  of  pales  in  the 
yoke  of  the  machine  may  (be. 

Referring'  to  the  first  item,  its  meaning  should  not  be 
misunderstood.  It  should  be  remembered  that  the  coils 
are  laid  in  slots  in  the  armature  core  according  to  the 
pitch  of  the  pale  pieces  in  the  yoke  of  the  machine,  (but  the 
respective  connections  of  these  coil  ends  to  their  commu- 
tator segments  are  the  same  irrespective  of  the  number 
otf  poles  in  the  yoke  of  the  machine.  Thus  in  a simplex 
winding  one  end  of  No.  i coil  will  be  connected  to  No.  i 
segment,  the  other  end  to  No.  2 segment,  one  end  of  No.  1 
coil  to  No.  2 segment  and  the  other  end  to  No.  3 segment, 
and  so  on. 

•From  this  it  will  be  se^n  that  the  whole  of  the  coils  are 
in  series  and  that  when  the  whole  of  the  brushes  are  down 
on  the  commutator  the  circuits  through  the  armature  will 
be  in  proportion,  to  the  number  of  sets  of  brushes.  ‘Here, 
providing  the  brushes  are  equally  spaced,  the  currerat 
through  each  path  will  be  equal.  If  they  are  not  equally 
spaced,  then  each  path  will  carry*  an  uneven  current  and 
the  result  will  be  considerable  sparking  at  the  brushes. 

It  is,  therefore,  quite  clear  that  if  the  motor  is  to  run 
efficiently  the  whole  af  the  brushes  must  be  correctly  spaced, 
they  should  be  making  excellent  contact  with  the  com- 
mutator. and  care  should  be  taken  to  see  that  any  uneven 
wear  will  not  allow  them  to  lead  or  lag  behind  each  other. 

When  testing  an  armature  of  thus  description  it  Should 
be  tested  in  its  position  in  the  yoke  of  the  machine.  Then 
the  brushes  may  be  lifted  a>s  desired  and  various  tests  taken 
which  will  give  a true  indication  of  the  type  of  winding 
and  die  faults  in  the  armature,  if  any.  This  will  be  pro- 
bably more  clear  if  Fig.  1 is  studied  a little.  Here  an 


Fig.  1. 


armature  is  shown  with  four  brushes  resting  on  the  com- 
mutator marked  1,  2,  3 and  4.  The  four  paths  through  the 
armature  are  1 to  2,  1 to  4,  3 to  2,  3 to  4.  If  balancing  the 
armature  with  a*  Wheatstone  bridge  betweenjany  adjacent 
pair  of  brushes  the  results  should  be  the  same.  That  is, 
the  reading  obtained  will  be  relative  to  the  joint  resistance 
of  the  four  paths  in  parallel.  As  it  will  be  easy  to  ascertain 
the  resistance  of  any  one  coil  by  balancing,  the  joint  re- 
sistance of  the  four  paths  should  be  equal  to  the  resistance 
of  the  number  of  coils  between  any  adjacent  pair  of  brushes 
divided  by  four. 

If  brushes  3 and  4 are  insulated  from  the  commutator 
with  presspahn  and  a balance  taken  between  # brushes  1 
and  2,  then  three  parts,  of  the  whole  of  the  coils  are  in 
series,  and  these  are  in  parallel  with  the  remaining  quarter 
of  the  coils.  The  result  of  a balance  in  this  case  should  be 
equal  to  the  joint  resistance  Of  one  quarter  a»d  three 
quarters  of  the  coils  in  parallel.  From  these  remarks  it 
will  be  seen  that  if  the  whole  of  the  circuits  are  in  the 
mind’s  eve,  it  will  not  be  difficult  to  know  whether  the 
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actual  results  obtained  are  in  accordance  with  the  anticipated 
results.  From  these  two  the  type  of  winding  may  be  de- 
termined and  if  it  is  healthy  or  not 

In  a wave- wound  armature  things  are  much  different, 
since,  no  matter  how  many  brushes  may  'be  on  the  corn- 
commutator  there  ^re  only  two  paths  through  the  armature. 


This  may  be  more,  clear  .if  Fig.  2 is  considered  for  a 
moment.  Here  an  armature  is  shown  with  four  brushes 
on  the  commutator.  Only  one  coil  is  shown  in  position, 
this  being  suitable  for  four-pole  wave  finding.  If  we  pre- 
sume that  there  are  61  segments  in  the  commutator,  then 
a suitable  commutator  connection  will  be : One  end  of  No. 

1 coil  to  segment  No.  1,  the  other  end  to  segment  No.  31, 
No.  2 coil  will  be  connected  between  segments  No.  31 
and  61,  No.  3 coil  between  segments  No.  61  and1  30,  No.  4 
coil  between  segments  No.  30  and  60,  and  so  on. 

Here  it  will  be  seen  that  to  obtain  the  resistance  of  one 
coil  it  wilj  be  necessary  to  'balance  between  segments  1 and 
31,  and  that  if  any  two  points,  at  right  angles  on  the  com- 
mutator,  are  tested  the  reading  obtained  should  be  equal 
to  the  joint  resistance  of  two  paths  in  parallel,  each  path 
containing  half  the  total  number  of  armature  coils  in 
series. 

The  difference  in  the  two  windings  call  for  the  necessity 
of  adopting  “sure  ” methods  when  carrying  out  a drop 
test  In  a lap- wound  armature  the  testing  leads,  carrying 
the  testing  current,  should  be  lightly  solaered  to  the  com- 
mutator segments  which  are  diametrically  opposite  to  each 
other.  I advocate  soldering  because  this  method  ensures  a 
good  electrical  contact.  In  some  winding  shops  it  is  really 
pitiable  to  see  pieces  of  string  tied  round  the  commutator 
and  the  testing  leads  merely  poked  under  them.  Where 
such  methods  are  adapted  the  results  of  the  tests  are  not 
a reliable  guide  to  the  condition  of  the  armature,  and  there 
should  be  no  surprise  if  an  armature  gives  out  almost 
immediately  it  is  placed  in  service. 

I would  now  like  to  say  a few  words  about  armature  wind- 
ing diagrams.  Although  in  my  book,  “Armature  Winding,” 
I advocate  that  time  is  not  wasted  if  the  armature  winder 
endeavours  to  follow  a winding  by  drawing  a rough 
diagram  of  the  progress  through  the  coils,  I do  not  think 
that  any  winder  should  attempt  to  draw  a complete  winding 
diagram.  Complete  winding  diagrams  are  deceptive  from 
the  fact  that  they  are  beset  with  pitfalls.  Of  these  the 
possibility,  and  the  undoubted  .probability,  of  the  pencil 
straying  from  one  Hne  and  taking  up  its  position  on  another 
line  makes  the  method  unireliable. 

To  replace  complete  winding  diagrams  I advocate  the 
use  of  figures,  merely  depending  upon  a diagram  for  the 
position  of  the  first  two  coils.  To  illustrate  this  we  will 
again  refer  to  Fig  2.  There  is  sufficient  detail  in  this 
diagram  for  a complete  armature  winding.  For  instance, 
if  we  presume  there  are  43  slots  in  the  armature  core,  and 
that  the  machine  is  one  of  four  poles,  them  P will  be  1 
to  11.  The  remaining  coils  will  follow  the  9ame  pitch. 
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that  is,  2 to  12,  3 to  13,  'and  so  on.  in  a six-polo  machine 
the  slot  patch  will  be  1 to  7,  2 to  8,  and  so  on. 

The  same  may  be  said  of  the  connections  of  the  coils 
to  the  commutator  segments.  It  is  only  necessary  to  show 
the  actual  connections  of  the  first  two  coils,  this  being  a 
guide  to  short  or  long  pitch  connections.  A glance  at  a 
complete  figure  “ winding  diagram  ” 'will  immediately  show 
any  error  made  in  the  calculations,  and  they  can  'he  recti- 
fied quite  easily  instead  of  having  to  wade  through  .and 
over  lines  where  an  error  has  been  made  and  where,  in 
checking,  the  same  error  may  be  made  again. 


Reviews  of  Books,  &C. 


[ Books  noticed  1 n this  column  will  be  sent  from  Electxicixi 
Offut  to  any  fart  of  the  world,  for  the  fublished  frice,  plus 
ten  fer  cent . for  postage  ( minimum  2d.)  and  orders  will  bt 
appreciated. 

Second  Course  in  Mathematics  for  Technical 
Students.  By  P.  J.  Haler  and  A.  H.  Stuart.  363  pp.  134 
figs.  (University  Tutorial  Press.  6s.  net.) — The  importance 
of  a sound  knowledge  of  mathematics  to  all  technical 
students  is  now  generally  recognised,  and  this  book,  which 
continues  the  scheme  of  the  authors’  First -Course  in  Mathe- 
matics, is  one  of  quite  exceptional  value.  The  two  books 
together  provide  a three  years’  course  on  the  subject,  and  it 
is  suggested  that  from  the  beginning  of  the  second  year 
the  student  should  read  Chapters  1.  to  VIII.  concurrently 
with  Chapters  IX.  to  XII.  in  the  present  book.  The  first 
eight  chapters  deal  with  the  laws  of  indices  and  logarithms, 
alegebraic  operations,  functions,  areas  and  volumes,  graphs, 
and  the  differential  and  integral  calculus.  The  second  half 
of  the  book,  to  be  read  simultaneously  with  the  above,  deals 
with  geometry,  measurements  of  angles,  three  dimension 
geometry,  and  scalar  and  vector  quantities.  A novel  and 
most  useful  feature  of  the  chapter  on  three  dimension  work 
is  that  all  the  figures  are  drawn  so  as  to  be  suitable  for 
viewing  through  a common  stereoscope.  When  thus  in- 
spected the  figures  appear  actually  to  possess  three!  dimen- 
sions, and  we  should  certainly  recommend  every  reader  why 
has  any  difficulty  in  forming  a conception  of  three  dimension 
geometry  to  purchase  a cheap  stereoscope  for  use  with  this 
book. 

The  exercises,  which  form  so  vital  a part  of  any  book 
on  mathematics,  are  here  taken  from  a very  wide  range  of 
technical  work,  and  answers  are  given  to  all  of  them.  Even 
reader  should  be  able  to  pick  out  an  ample  number  of  pro- 
blems of  varied  difficulty,  bearing  more  or  less  directly 
upon  his  vocation.  In  addition  there  are  a number  of 
purely  mathematical  problems,  some  of  them  of  consider- 
able difficulty,  so  that  the  needs  of  the  student  who  is  in- 
terested in  pure  mathematics  and  wishes  for  problems  which 
will  try  his  skill  to  the  utmost,  are  also  met.  It  should 
be  clearly  understood,  however,  that  the  primary  aim  of  the 
book  is  to  meet  the  requirements  of  the  average  technical 
student,  and  this  is  done  very  effectively.  All  the  mathe- 
matical problems  likely  to  be  encountered  in  ordinary 
machine  tool  work  are  included,  and  there  are  also  a 
number  of  problems  dealing  with  modern  methods  of 
measurement,  with  limit  gauges  and  tolerances,  Johansson 
blocks,  and  methods  of  measuring  taper  by  standard  rollers. 
The  general  principle  underlying  the  slide  rule  is  treated 
in  detail,  but  the  actual  description  of  this  instrument  and 
of  the  planimeter  is  purposely  brief,  the  authors  wisely 
emphasising  the  necessity  of  actually  handling  the  instru- 
ments themselves.  We  have  no  hesitation  in  recommend- 
ing this  and  the  companion  volume  as  being  thoroughly 
suitable  for  technical  students  in  junior  dav  technical 
schools,  trade  schools  and  evening  technical  schools. 


Electric  Welding.  By  II.  S.  Marquand.  204  pp.  90 
Figs.  (Benn  Bros.  12s.  6d.  net.) — During  the  past  ten 
years  or  so  enormous  progress  has  been  made  in  the  in- 
dustrial applications  of  electric  welding,  and,  indeed,  >t 
is  only  those  who  are  immediately  associated  with  electric 
welding  who  realise  the  diversity  of  applications  and  the 


excellence  of  results  which  can  now  be  obtained  by  this 
process.  We  therefore  greet  with  pleasure  the  appearance 
of  this  book  which  deals  comprehensively  with  the  whole 
subject  and  provides  a clear  and  practical  exposition  of  the 
technique  of  electric  welding  which  should  be  most  useful 
to  electric  welding  operators,  manufacturers,  students  and 
others.  Electric  welding  can  be  applied  in  almost  every 
branch  of  metallic  construction  and  repair.  During  the 
early  days  of  the  art  “ rule  of  thumb  ” methods  were  ex- 
tensively employed,  but  during  the  past  few  years  there  has 
been  conducted  a great  deal  of  careful  experimental  and 
research  work  so  that  it  is  now  possible  to  obtain  with 
certainty  thoroughly  reliable  results.  In  this  manual  there 
is  presented  a reliable  collection  of  data  digested  and  pre- 
sented in  such  form  as  to  be  capable  of  direct  application 
to  practical  work. 

After  preliminary  chapters  devoted  to  a discussion  ol 
methods  of  making  permanent  metallic  joints  and  of  the 
properties  of  metals  considered  from  the  'welding  point  oil 
view,  the  author  gives  a general  survey  of  electric  welding 
processes  and  then  describes  in  detail  the  various  iiicthods 
of  resistance  welding  and  arc  welding.  The  methods  de- 
scribed include  the  latest  forms  of  spot  and  seam  welding 
and  electro-percussive  welding,  and  also  the  various  arc 
welding  processes  using  metallic  electrodes.  In  this  con- 
nection it  is  interesting  to  note  that  the  writer  has  con- 
cluded (from  a great  amount  of  research  work  that  the 
metal  electnxle  arc  welding  system  is  the  best  for  com- 
mercial welding  and  is  capable  of  considerable  improvement 
and  extension. 

The  selection  of  electrodes  and  current  valiufe  for  arc 
welding  are  considered  in  detail,  and  there  is  an  important 
chapter  on  the  chemical  and  physical  properties  of  metals 
and  their  influence  on  welding.  The  chapter  on  the -appli- 
cations of  electric  welding  is  naturally  one  of  the  longest 
and  most  interesting  in  the  book.  The  examples  given 
are  very  well  selected  and  afford  indisputable  evidence  as 
to  the  extraordinary  versatility  and  practical  value  of  electric 
welding  in  all  branches  of  industry,  both  for  manufacturer 
and  repair.  Tflie  .possibilities  of  automatic  and  semi- 
automatic welding  machines  for  repetition  work  deserve  to 
be  more  generally  known.  The  conducing  chapters  are 
brief  but  important  and  deal  with  the  testing  and  strength 
of  welds,  with  the  characteristics  of  metallic  arc  fusion 
and  factors  affecting  fusion,  and  with  the  economics  of 
electric  arc  welding.  There  is  a useful  list  of  technical 
papers  on  welding,  and  altogether  this  volume  is  quite  a 
classic  work. 


Cassells  Engineers’  Handbook. —Part  iy  is  the  conclusion 
of  this  very  useful  work  of  reference  and  contins  the  finish  ot 
the  chapter  on  Sundry  Notes  and  Tables,  as  well  as[a  copious 
index,  title  page,  etc.,  and  we  most  strongly'  recommend  that 
all  readers  who  have  taken  in  the  parts  as  published  should 
have  them  bound  up  without  delay.  It  will  then  form  a splendid 
work  of  reference  for  future  use. 
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Various  Items. 


Plant  for  Sale. — An  advertiser  has  for  sale  a complete  electric 
lighting  plant  and  a pumping  plant.  For  particulars  see  small 
adverts,  page. 

8torage  Battery  Wanted.— An  advertiser  wants  to  purchase 
a second  hand  300  amp.  hour  storage  battery.  For  particulars, 
see  small  advertisement. 

Toronto. — -An  inquiry  has  been  received  fro  n a quarrying 
undertaking  for  certain  electrical  plant.  U.K.  firms  interested 
may  obtain  the  name  of  this  inquirer  on  application  to  the 
Department  of  Overseas  Trade,  33,  Old  Queen  Street,  London, 
S.W.i. 

Brussels. — Tenders  are  invited  for  the  construction  ana 
installation  of  a turbo-alternator  group  for  the  Commune  of 
Ixelles.  The  plant  required  includes  a turbine,  a 5,000  kw. 
5,000  volt  3-phase  alternator,  an  exciter  and  a condenser. 
The  Specification  (in  French)  may  be  consulted  at  Room  48  of 
the  Department  of  Overseas  Trade,  35,  Old  Queen  Street, 
London,  S.W.i. 

t-BWages  Cut  Down. — The  TJ.S.  Federal  Reserve  Boards 
monthly  statement,  reviewing  business  and  financial  conditions 
records  a further  decline  in  prices,  bringing  the  Board  s index 
number  to  198  per  cent,  of  the  1913  level,  the  month’s  decline 
being  8J  per  cent.  • The  increase  of  unemployment  resulting 
from  reductions  of  business  activity,  varying  from  40  to  75  per 
cent,  of  normal,  has  affected  labour  unfavourably.  Wage 
reductions,  running  as  high  as  20  to  25  per  cent.,  have  accom- 
panied the  shirnkage  of  demand,  and  there  has  been  a falling  off 
in  the  export  trade. 

Presentation. — -At  Preston  last  week,  a presentation  of  a silver 
tea  and  coffee  service,  hot  water  bottle  and  stand,  and  silver 
tray  was  made  to  Mr.  James  Connor,  consulting  mechanical 
engineer  to  Messrs.  Dick,  Kerr  & Co.,  Ltd.,  in  lecognition  of 
his  services  for  19  years  as  works  manager.  Mr.  J.  Taylor 
presided,  supported  by  Mr.  W.  Rutherford,  managing  director, 
London  ; Mr.  R.  Livingstone,  manager  of  Preston  Works  ; 
Mr.  H.  B.  Player,  commercial  superintendent;  Mr.  A.  D. 
Salisbury,  general  foreman,  and  others.  Mr.  Connor  is  trans- 
fer ring  his  services  to  the  Fnglish  Electric  Co.,  Ltd. 

The  Electrical  Development  Association  still  carries  on  the 
good  work  of  electrical  publicity,  and  does  it  well.  Among  a 
recent  batch  of  telling  publications  are  a circular  letter  offering 
assistance  in  connection  with  local  Electrical  Exhibitions,  Notes 
of  Electricity  Supply  Regulations,  Post  and  Correspondence 
cards  with  appropriate  inscriptions,  folders  on  Shop  Lighting 
and  Window  Displays,  Electric  Appliances  as  Presents,  Radiant 
Heat,  Silent  Aids  to  Comfort,  Bookmarkers,  adhesive  labels, 
etc.  Electrical  contractors  and  supply  authorities  should  make 
full  use  of  the  facilities  afforded  by  the  E.D.A.  for  advertising 
electrical  service. 

Rhodesia.— The  Municipality  of  Salisbury,  Rhodesia,  call  for 
tenders  for  the  installation  of  electric  lighting  plant,  including 
two  or  three  300  kw.  3 -phase,  50-cycle,  2,000  volt  generators 
direct-coupled  to  multicylinder  vertical  gas  engines  with  pro- 
ducer plant  to  burn  Wankie  bituminous  coal,  two  3-phase 
A.C.  to  D.C.  converters,  maifi  switchgear,  converter  switchgear, 
gas  mains  and  underground  cable.  Owing  to  the  short  time 
available  for  tendering,  only  those  linns  who  are  represented  in 
South  Africa  will  be  in  a position  to  submit  tenders,  but  the 
specification  may  be  consulted  on  application  to  Room  48, 
Department  of  Overseas  Trade,  35,  Old  Queen  Street,  London, 
S.W.i. 

Adelaide.  —Three  separate  tenders  are  invited  by  the  Deputy 
Postmaster-General.  Adelaide,  for  the  supply  of  Telephone 
parts  (Schedules  558  and  559)  and  Telegraph  and  Telephone 
material  (Schedule  5O0).  Commonwealth  sealed  patterns  of 
the  material  required  may  be  seen  on  application  at  the  offices 
of  the  High  Commissioner" lor  the  Commonwealth  of  Australia, 
Australia  House,  Strand,  London,  W.C.  Tenders  in  each  case 
close  at  noon  on  Wednesday,  2nd  March,  1921.  Specification 
forms  may  be  seen  on  application  to  Room  59,  Department 
of  Overseas  Trade,  35,  Old  Queen  Street,  S.W.i,  or  to  the 
Inquiry  Room  of  the  City  office,  of  the  Department,  73,  Basing- 
liall  Street,  E.C.2. 

Accrington  will  have  to  consider  extensions  to  its  electricity 
plant  fit,  the  works,  involving  an  expenditure  of  £150,000.  This 
is  the  outcome  of  the  permission  of  the  Ministry  to  fill  their 
existing  station  and  follows  on  the.  failure  of  the  Government 
to  carry  out  their  huge  scheme  with  its  wide  compulsory  powers . 
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The  Ministty  have  now  decided  to  support  the  voluntary  for- 
mation of  joint  authorities  which  will  do  their  own  financing  by 
local  or  other  means.  The  measure  gives  new  authorities  power 
to  raise  capital  by  boi  rowing  money  for  their  undertakings,  and 
will  enable  local  authorities  to  lend  money  or  assist  financially 
in  other  ways.  The  financial  clauses  are  designed  to  leave  the 
undertakings  self-supporting. 

Calendars. — From  tine  Sun  Electrical  Co.,  Ltd.,  the  well- 
known  electrical  engineers  and  manufacturers,  ol  Charing  Cross 
Road,  W.C. 2,  we  have  again  had  the  pleasure  of  receiving  a 
refill  of  their  useful  Sunco  Desk  Calendar,  which  we  can  quite 
understand  continues  to  be  appreciated  by  all  users.  The 
Company  w«ll  be  pleased  to  send  a refill  to  any  reader  who  has 
not  yet  "received  one,  but  the  application  must  be  made  on 
business  paper,  and  will  then  receive  best  attention  while  the 

stock  lasts. The  Keighley  Gas  and  Oil  Engine  Co.,  Ltd., 

calendar  for  1921  is,  as  in  1920,  of  the  daily  tear  off  type,  mounted 
on  an  excellent  caidbokrd  facsimile  reproduction  of  the  Com- 
pany’s Gas,  Oil  and  Petrol  Engines,  and  will  help  to  keep  the 
Company’s  name  boldly  to  the  front  during  what  Will,  we  all 
hope,  be  a very  successful  business  year. 

Higgs  Motors. — No.  10,  Vol.  2 of  Higgs  Bros’.  (Sand  Pits, 
Birmingham)  monthly  magazine,  starts  in  fine  fashion,  by 
announcing  a substantial  reduction  in  prices,  and  goes  on  to 
wish  a “ Higgy  ” and  prosperous  New  Year  to  everyone.  Other 
early  pages  deal  with  their  Brush-Holders  and  Brushes  as  well 
as  affording  a glimpse  of  the  imposing  growth  in  bulk  of  the 
firm’s  sales  ledgers.  Then  follow  the  usual  tables  of  prices  and 
stocks,  after  which  we  have  moie  humour  and  some  useful  hints 
on  windings,  although  we  don't  quite  understand  how  an  arma- 
ture can  be  “ burnt  out  by  inspection.”  Possibly  it  might  be 
due  to  a fiery  nose  or  fieiv  language  or  even  both,  but  we  should 
like  to  know  a bit  more  about  it,  so  as  to  avoid  such  risks  in  our 
own  woik.  Finally  the  announcement  is  regretfully  made  that 
the  price  of  this  very  readable  little  magazine  has  been  raised 
to  os.  od.  per  annum.  Readers  are  advised  to  subscribe  at  once 
before  it  goes  any  higher. 

Meetings. — The  Inst.  E.E.  will  meet  at  the  Inst.  C.E.,  on 
Thursday,  the  13th  inst.,  at  6 p.m.  Subject : — The  Twelfth 
Kelvin  Lecture,  “ Electrons,”  by  Sir  William  Bragg,  K.B.E., 

F.R.S. The  Junior  Inst,  of  Engineers  will  meet  on  Friday, 

7th  inst.,  at  8 p.m.  Lecturette,  “The  Indicator:  Its  Use  and 
Application,”  by  H.  G.  Pusey  (member).  Slides.  Also  on  Friday. 
14th  inst.,  at  8 p.m.j  Chairman’s  Address,  ” The  Tides, their 
Cause,  Effect  and  Use,”  by  B.  E.  Dunbar  Kilburn,  M.A.  Slides. 
Lord  Weir  of  Eastwood,  President,  in  the  Chair.  And  on 
Friday,  2 rst  inst.,  at  8 p.m.,  Lecturette  on  Motor  Yachts,'  ’ 
by  Basil %H.  Joy,  M.I.Mech.E.,  M.I.A.E.  All  at  Caxton  Hall. 

-An  additional  informal  meeting  of  the  Inst.  E.E.  will  be 

held  on  the  24th  January,  1921,  for  the  purpose  oi  discussing  in 
what  ways  the  Institution  can  be  made  more  useful  to  its  mem- 
bers. This  will  give  an  opportunity  to  membeis  who  made 
suggestions  at  the  recent  meetings  in  connection  with  the 
increase  of  subscriptions  to  put  forward  their  views  on  the 
subject.  As  it  is  expected  that  the  attendance  at  this  meeting 
will  be  larger  than  usual,  arrangements  have  been  made  for  it 
to  be  held  at  the  Institution  of  Civil  Engineers  at  0 p.m.  (instead 

of  the  Chartered  Institute  of  Patent  Agents,  7 p.m.). Ihe 

First  Monthly  meeting  of  the  Birmingham  and  District  F.lectrii: 
Club  (New  Session)  will  be  held  at  the  Grand  Hotel,  Colmoro 
Row,  on  Saturday,  January  8,  at  7 p.m.,  when  the  Presidential 
Address  will  be  delivered  by  Mr.  A.  C.  Wynne. 


Trade  Notes. 


Bulletin  No.  2 o,  issued  bv  Automatic  & Electric  Furnaces, 
Lid.  (281/3,  Gray’s  Inn  Road,  W.C.  1),  deals  with  the  heat 
treatment  oi  mining  drills. 

R.  B.  Hand  & Co.,  Ltd.  (63,  High  Holborn.W.C.i),  are  issuing 
a price  list  ol  wiring  accessories,  including  cable  and  accessories, 
iron^clad  gear,  conduits  and  fittings.  It  is  intimated  that  prices 
will  be  quoted  on  receipt  of  inquiries  for  A.C.  and  D.C.  motors, 
switchboards,  accumulators,  oil  engines,  ammeters  and  volt- 
meters. 

From  the  Photoctor  Co.,  Ltd.  (Central  Hall,  Southall),  comes 
an  illustrated  price  list  of  electric  domestic  appliances,  including 
irons,  boiling  rings,  saucepans,  bed-warmers,  foot-warmers, 
immersion  heaters  and  electric  fires  in  which  “ resistance  mats  ” 
are  used.  A copy  of  the  list  will  be  sent  to  the  trade  by  the 
Company  on  application.  - 
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SOME  ELEMENTARY  NOTES  ON  INSTRUMENT 
TRANSFORMERS. 


By  G.  Stubbings. 


Considering  the  extensive  use  of  instrument  trans- 
formers in  these  present  days,  when  the  bulk  of  the 
generation  and  a great  part  -of  the  distribution  of 
electricity  is  carried  out  on  the  alternating  current 
system,  a right  understanding  of  the  theory  underlying 
these  transformers  cannot  be  put  on  one  side  as  an 
unimportant  matter  by  electrical  engineers  desiring 
a sound  knowledge  of  the  basic  principles  underlying 
their  work.  Notwithstanding  this,  however,  the  matter 
of  instrument  transformers  receives  but  scant  attention 
in  all  but  the  specialised  or  advanced  text-books, 
and  the  present  paper  is  an  afttempt  to  place  before 
the  general  electrical  reader,  in  the  simplest  possible 
form,  the  theoretical  principles  of  instrument  trans- 
formers. 

The  principle  of  the  ordinary  transformer  may  first 
be  recapitulated.  In  this  machine,  it  will  be  remem- 
bered, a small  primary  current  will,  with  the  secondary 
open  circuited,  suffice  to  produce  a sufficient  degree  of 
magnetisation  in  the  iron  core  to  induce  by  self-induction 
in  the  primary  winding  a voltage  very  nearly  equal  to, 
and  in  phase  opposition  to  the  applied  voltage.  When 
current  is  drawn  from  the  secondary  terminals  the 
•effect  of  this  current  is  to  demagnetise  the  iron  core, 
and  thus  to  reduce  the  back  voltage  induced  in  the 
primary  windings,  with  the  result  that  the  primary 
current  is  increased  till  the  magnetisation  is  restored 
»to  its  former  value.  If  the  transformer  were  without 
resistance  and  leakage  the  back  voltage  of  self-induction 
in  the  primary  winding  would,  be  exactly  equal  and 
^opposite  to  the  applied  voltage,  and  since  the  secondary 
voltage  is  induced  by  the  same  flux,  it  follows  that  this 
secondary  voltage  would  under  all  conditions  of  load 
bear  a . constant  ratio  to,  and  be  in  exact  phase  oppo- 
sition to  the  applied  primary  voltage.  It  is  well- 
known  that  the  effect  of  internal  resistance  and  of  leak- 
age is  equivalent  in  its  effect  to  external  resistance 
and  reactance  connected  in  series  with  the  primary  of  a 


perfect  transformer.  When,  therefore,  an  ordinary  trans- 
former is  working  on  load  it  is  legitimate  to  consider  that 
the  back  voltage  induced  in  the  primary  windings  is  equal 
to  the  supply  voltage,  less  the  drop  in  the  external 
resistance  and  reactance,  this  drop  of  course  being 
subtracted  vectorially.  In  these  circumstances  the 
secdhdary  voltage  bears  a constant  ratio  and  is  in 
phase  opposition,  not  to  the  supply  voltage,  but  to  the 
back  voltage  in  the  primary  windings,  and  the  ratio 
of  the  applied  to  the  secondary  terminal  voltage  is 
not  constant  at  all  loads,  nor  is  the  phase  relationship 
one  of  exact  opposition,  the  divergencies  from  the 
theoretical  exactitude  depending  both  upon  the  magni- 
tude and  power  factor  of  the  secondary  load. 

The  requirements  . of  a potential  transformer  are 
two-fold.  In  the  first  place,  the  secondary  voltage 
must  under  all  conditions  of  working  bear  a constant 
ratio  to  the  applied  primary  voltage.  Were  the  office 
of  a potential  transformer  confined  to  use  in  conjunction 
with  potential  measuring  instruments,  or  voltmeters, 
this  requirement  could  easily  be  satisfied,  without 
any  special  attention  to  design,  as  the  accuracy  of  ratio 
required  would  not  be  of  the  highest  order.  The 
second  and  more  important  requirement,  when  the 
potential  transformer  is  used  to  energise  the  pressure 
circuits  of  indicating  and  integrating  wattmeters,  is 
that  the  phas$  of  the . secondary  voltage  be  in  exact 
opposition  to  the  applied  primary  voltage.  If  this 
phase  opposition  be  inexact,  the  wattmeter  will  register 
as  if  the  angle  of  phase  displacement  of  the  current 
with  respecct  to  the^yoltage  in  the  main  circuit  were 
different  from  what  it  actually  is.  This  lack  of  exactness 
is  of  great  importance  with  low  power  factors,  and 
can  cause  considerable  errors  in  the  indication  of  the 
power  in  the  circuit.  The  reading  of  the  wattmeter 
will  indicate  a value  of  the  power  corresponding  to 
IV  cos  (<f>  + oc)  instead  of  IV  cos  x <£,  oc  being  the 
phase  angle  of  the  transformer,  or  the  angle  between 
the  primary  and  the  reversed  secondary  voltage  vectors. 
It  follows,  from  el«mentary  trigonometry,  that  the 
ratio  of  the  wattmeter  reading  to  the  true  watts  is 
equal  to  cos  oc  - tan  </>  sin  oc.  For  small  values  of 
oc  and  <i>  this  ratio  is  sensibly  equal  to  unity,  but, 
as  <$>  increases  the  value  of  tan  (f>  can  become  suffi- 
ciently large  to  introduce  considerable  errors.  If,  for 
instance  the  angle  oo.be  5 degrees,  then  the  error  of 
the  wattmeter  reading  due  to  the  phase  angle  of  the 
potential  transformer  will  be  less  than  £ per  cent.  At 
a power  factor  of  0.5,  however,  this  error  will  be  of  the 
order  15  per  cent. 

The  requirements  of  a potential  transformer  are, 
then,  a constant  voltage  ratio  and  exact  opposition  of 
phase  between  the  primary  and  secondary  voltages. 
Since  deviations  from  these  requirements  are  caused 
mainly  by  internal  voltage  drop  in  the  transformer, 
and  such  deviations  increase  with  increase  of  load, 
it  is  easy  to  understand  that  a potential  transformer 
should  be  very  lightly  loaded.  In  other  words,  the 
rating  of  a transformer  used  for  energising  voltmeters 
and  wattmeters  must  be  a very  small  fraction  of  the 
rating  that  could  safely  be  assigned  on  the  usual  basis 
of  temperature  rise. 

The  general  principle  of  the  potential  transformer 
is  precisely  similar  to  that  of  the  ordinary  power  trans- 
former and  is  easily  grasped.  The  current  trans- 
former differs  in  several  respects  from  these  types,  and 
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a somewhat  detailed  consideration  will  probably  be 
useful. 

The  requirements  of  a current  transformer,  it  can 
easily  be  understood,  are  practically  the  same  as  those 
of  a potential  transformer.  The  secondary  current 
must,  under  all  normal  conditions  of  working,  bear  a 
constant  ratio  to  the  primary  current,  and  must,  iflore- 
over,  be  as  nearly  as  possible,  in  exact  phase  opposition 
to  this  latter  current.  In  order  to  understand  clearly 
how  these  requirements  are  attained,  it  will  be  necessary 
to  consider  somewhat  closely,  the  elementary  theory 
of  the  current  transformer. 

Consider  a current  transformer  connected  up  on 
the  primary  side  in  the  usual  way,  with  the  secondary 
open  circuited,  and  let  an  alternating  current  be  passed 
through  the  main  circuit.  This  current  will  induce  in 
the  iron  core  an  alternating  flux  of  a value  depending 
upon  the  primary  ampere  turns,  and  this  flux  will  cause 
a considerable  back  E.M.F.  of  self-induction  to  be  set  up 
in  the  circuit.  The  primary  circuit  will,  in  short,  be 
equivalent  to  a choking  coil  connected  in  the  main 
circuit.  Since  the  fljix  in  the  core  is  also  interlinked 
with  the  secondary  circuit,  a voltage  will  be  induced 
in  this  circuit  equal  to  the  inductive'  drop  in  the  primary 
multiplied  by  the  ratio  of  the  secondary  and  primary 
turns.  If  now  the  secondary  winding  be  short-circuited 
a current  will  flow  the  effect  of  which  will  be  to  demag- 
netise the  core,  and  if  the  secondary  circuit  be  of  exceed- 
ingly low  impedance,  the  demagnetising  effect  will  per- 
sist till  the  magnetism  in  the  core  has  almost  disappeared, 
sufficient  only  remaining  to  induce  the  exceedingly 
small  voltage  required  to  drive  the  secondary  current 
against  the  impedance  of  the  secondary  circuit.  In 
these  circumstances  the  primary  current  can  be  resolved 
into  two  components,  the  one  in  opposition  to  the 
secondary  current,  and  the  other  nearly  in  quadrature, 
with  the  secondary  voltage,  thjs  latter  component 
being  required  to  magnetise  the  core.  If  this  latter 
component  be  of  negligible  magnitude,  as  will  be  the 
case  if  the  impedance  of  the  secondary  circuit  be 
practically  zero,  and  the  whole  of  the  primary  flux 
be  interlinked  with  the  secondary  circuit,  it  is  easy  to 
understand!  that  the  primkry  ampere  turns  must  be 
nearly  exactly  equal  and  opposite  to  the  secondary 
ampere  turns.  As  the  impedance  of  the  secondary 
circuit  is  increased,  a greater  degree  of  magnetisation 
of  the  iron  core  is  required  to  produce  the  voltage 
necessary  to  produce  the  necessary  secondary  current  for 
demagnetising  the  core.  The  magnetising  component 

of  the  primary  current  will  accordingly  be  increased, 
and  the  component  producing  the  secondary  current 
will  be  displaced  in  phase  with  respect  to  the  main 
primary  current.  It  is  also  easy  to  see  that,  for  a given 
secondary  impedance,  and  a given  primary  current,  a 
definite  degree  of  magnetisation  or,  what  is  the  same 
thing,  a definite  number  of  primary  magnetising  ampere 
turns  are  required  to  produce  the  secondary  current. 
The  magnitude  of  the  magnetising  component  of  the 
primary  current  will  then  depend  upon  the  number 
of  primary  turns,  and  so  the  phase  displacement  will 
be  less  as  the  number  of  primary  turns  is  increased, 
because  the  magnetising  component  of  the  primary 
current  will  be  decreased.  In  actual  practice  the  second- 
ary current  is  nearly  in  phase  with  the  secondary 
voltage.  The  primary  current  has  then  to  supply  two 
< omponents,  the  one  in  phase  opposition  to  the  secondary 


current,  and  the  one  in  quadrature  with  this  current. 
In  these  circumstances,  the  effect  of  the  quadrature 
or  magnetising  component  in  causing  deviation  from 
exact  opposition  between  the  total  primary  and  the 
secondary  current  can  easily  be  understood. 

From  the  foregoing  it  then  appears  that,  in  order 
to  reduce  the  secondary  voltage,  the  impedance  of  the 
secondary  circuit  must  be  as  low  as  possible,  and 
further,  in  order  to  redyce  the  magnetising  component 
of  the  primary  current,  the  iron  should  be  worked  at 
low  densities  and  be  as  abundant  in  quantity,  and 
further,  the  primary  turns  should  be  as  many  as  possible. 
A current  transformer,  therefore,  which  is  required  to- 
be  used  for  wattmeters  or  watt  hours  meters,  should  not 
in  addition  be  used  to;  operate  ammeters,  or  relays, 
as  the  additional  impedance  of  these  latter  will  increase 
the  phase  angle  of  the  transformer.  A small  phase 
angle  cannot  be  expected  with  a cheap  transformer, 
with  few  primary  turns  and  a restricted  iron  circuit, 
which  is  used  to  operate  a number  of  devices  in  series, 
as  in  these  circumstances  the  magnetising  component 
of  the  primary  current  must  inevitably  be  considerable. 

It  is  not  difficult  to  understand,  although  this  point 
was  not  referred  to  in  the  previous  discussion,  that  a 
high  magnetising  current  will  not  only  cause  consider- 
able phase  errors,  but  will  also  cause  a deviation  of  the 
exactness  of  the  ratio  of  the  primary  and  secondary 
currents  from  the  true  value. 

Mention  has  been  made  of  the  circumstance  that 
the  drop  in  the  primary*  circuit  with  an  open  circuited 
secondary  may  be  considerable,  and  that  the  voltage 
so  induced  in  the  secondary  will  be  greater  by  a ratio- 
equal  to  the  ratio  of  the  transformer.  In  actual  practice 
the  secondary  voltage  on  open  circuit  with,  say,  full 
load  current  may  be  dangerous  for  the  insulation  of 
these  windings,  which,  of  course,  are  designed  for  very 
low  secondary  pressure.  Before  disconnecting  the 
external  circuit  from  the  secondary  of  a current  trans- 
former on  load,  it  is  necessary  to  short  circuit  the  second- 
ary terminals. 

There  is  a further  type  of  current  transformer,  of 
totally  different  characteristics  from  the  type  just 
considered,  which  is  used  in  connection  with  wattmeters 
of  Dr.  Sumpner’s  design.  The  Sumpner  wattmeter 
resembles  in  many  ways  an  ordinary  direct  current 
moving  coil  instrument,  differing  from  this  latter 
instrument  in  having  an  electro-magnet  excited  from 
the  supply  pressure  in  place  of  the  permanent  magnet 
of  the  direct  current  instrument.  If  the  resistance  of 
the  magnet  winding  of  the  Sumpner  instrument  be 
negligible  in  comparison  with  the  reactance,  the  mag- 
netic field  will  be  in  quadrature  with  the  supply  pressure.. 
The  moving  coil  is  traversed  by  a current  proportional' 
to  the  main  current,  and  it  is  easy  to  see  that  these  two 
currents  must  be  in  quadrature  if  the  instrument  is* 
to  indicate  true  watts.  The  moving  coil  of  the  watt- 
meter is  accordingly  supplied  from  a special  current 
transformer  known  as  a quadrature  transformer,  the.- 
principles  of  which*  are  worthy  of  consideration. 

Returning  to  the  ordinary  current  transformer,  if 
the  resistance  of  the  secondary  circuit  be  increased, 
the  demagnetising  effect  of  the  secondary  will  decrease 
and  the  flux  will  grow  larger. 

The  increase  in  the  flux  in  the  core  could  be  prevented 
by  increasing  the  reluctance  of  the  magnetic  circuit. 
As  the  secondary  resistance  is  increased,  the  reluctance 
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of  the  magnetic  circuit  meanwhileTbeing  increased  to 
maintain  a constant  flux,  the  demagnetising  effect  of 
the  secondary  will  become  very  small,  and  the  magne- 
tising current  will  be  very  nearly  equal  to,  and  in  phase 
with  the  main  current.  In  these  circumstances  we 
shall  very  nearly  have  the  flux  in  phase  with  the  main 
-current,  and,  in  accordance  with  fundamental  principles, 
the  secondary  E.M.F.  will  be  in  quadrature  with  the 
main  current.  It  is  now  easy  to  see  that  provided  the 
secondary  circuit  is  practically  non-inductive,  the 
current  in  this  circuit  will  be  in  quadrature  with,  and 
proportional  to  the  flux  in  the  core.  Since  the  flux 
is  proportional  to  and  in  phase  with  the  main  current, 
the  secondary  current  is  proportional  to  and  in  quadra- 
ture with  the  primary  current.  The  essential  difference 
between  a transformer  of  this  type  and  the  ordinary 
current  transformer  consists  in  the  fact  that  with  the 
-quadrature  transformer  the  secondary  current  is 
-exceedingly  small,  and  the  demagnetising  effect  of  this 
current  is  negligible.  The  reluctance  of  the  magnetic 
circuit  is  made  very  large  by  the  presence  of  an  air  gap 
and  the  whole  of  the  primary  current  is  used  to  mag- 
netise the  core,  the  flux  being  in  phase  with  this  current. 
It  need  hardly  be  said  that  the  secondary  of  a quadrature 
transformer  can  safely  be  open  circuited  whilst  on  load. 

The  deviations  of  instrument  transformers  from 
theoretical  accuracy  are  a matter  of  small  importance 
tor  all  devices  but  wattmeters  and  watt  hour  meters. 
With  these  latter  instruments  especially,  as  high  an 
accuracy  of  registration  as  possible  is  quite  essential, 
especially  for  consumers'  supply  meters,  and  the  import- 
ance of  the  matter  of  phase  angle  is  very  considerable. 
It  is  for  this  reason  that  it  is  considered  good  practice 
\ to  test  watt  hour  meters  with  their  transformers,  although 
this  is  more  difficult  than  the  method  of  testing  the 
instrument  alone,  and  assuming*  the  instrument  trans- 
formers to  be  correct  in  ratio  and  to  have  zero  phase 
angle. 


PROGRESS  IN  LIGHTING. 


New  Developments  in  Theory  and  Practice. 


In  a paper  read  (before  the  National  Association  of 
Supervising  Electricians  on  December  14,  Mr.  W.  E. 
Bush  (Illuminating  Engineering  Dept.,  British 
Thom  son- Houston  Co.,'  Ltd!.)  remarked  that  a great 
deal  had  been  written  upon  the  subject  of  illumination. 
Yet  light  had  been  treated  in  such  a casual  manner 
for  so  many  centuries,  that  the  general  public  still 
failed  to  appreciate  the  need  for  careful  design  in 
lighting  installations  and  the  necessity  for  scientific 
methods.  There  was  a difficulty  in  making  people 
understand!  this,  without  abstruse  technicalities.  The 
chief  feature  of  modem  methods  was  that  we  now 
judged  mainly  by  the  amount  of  illumination  provided 
at  the  point  where  it  was  needed  (the  “working  plane”) 
whereas  in  the  past  people  had  concerned  themselves 
only  with  the  candle-power  or  efficiency  of  the  lamps 
used.  Yet  even  the  provision  of  sufficient  illumination 
is  not  tfie  sole  criterion ; many  other  factors,  such  as 
the  dimensions  and  system  6f  decoration  of  the  room, 
position  and!  nature  of  fittings,  etc.,  had  to  be  taken 
into  account. 

Mr.  Bush  proceeded  to  explain  various  technical 


terms  such  as  mean  horizontal  and  mean  spherical 
candle-power,  the  lumen,  etc.,  and  exhibited  a simple 
lorm  of  illumination-photometer  enabling  the  foot-' 
candles  to  be  determined  by  the  inspection  of  a row 
of  translucent  spots  of  varying  (brightness  situated  in 
a white  screen  which  received  the  illumination  to  be 
measured.  He  also  explained  the  use  of  the  formula  : — 
Total  flux  in  lumens  = Intensity  in  Foot-candles  x 
area  in  square  feet/ Utilisation  Factor.  The  “ utilisa- 
tion factor,”  i.e.j  the  ratio  between  the  flux  of  light  on 
the  working  plane  and  the  total  flux  of  light  provided, 
depends  on  many  factors,  notably  the  reflection  of 


Fig.  1# — Table  of  Co-efficients  of  Utilisation,  Showing 
the  Effect  of  the  Type  of  Lighting  Unit,  and  of 
LigHt,  Medium  and  Dark  Surroundings. 

light  from  walls  and  ceiling  and  the  nature  of  the 
lighting  unit,  but  can  readily  be  estimated  when  these 
factors  are  known.  Having  obtained  the  total  lumens 
required,  the  next  step  is  to  decide  the  size  of  lamps 
to  be  used,  their  height  and  spacing,  data  on  which 
are  now”  published!  by  leading  firms.  Mr.  Bush  worked 
out  a typical  example  and  also  gave  a further  calcula- 
tion showing  what  a small  proportion  cost  of  lighting 
forms  of  the  total  working  expenses,  in  general,  less 
than  1 per  cent. 

The  lecturer  also  dwelt  upon  various  factors  affecting 
success  in  lighting,  notably  efficiency,  uniformity  of 
illumination,  avoidance  of  glare,  diffusion,  etc.,  and 
pointed  out  the  - advantages  of  good1  lighting  in 
diminishing  spoilage  and  improving  output  in  factories. 

In  conclusion,  a number  of  problems  such  as  the 
lighting  of  factories,  shops,  picture  galleries  and 
offices  were  briefly  discussed  by  the  aid!  of  suitable 
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illustrations.  By  the  courtesy  of  the  British  Thomson- 
Houston  Co.,  Ltd.,  we  are  reproducing-  a table  of  co- 


Fig.  2.— Indirect  (“  Eye-Rest  ”)  Lighting  in  a Large 
Office. 


Fig.  3.— View  of  St.  Anne's  Church,  Edgehill,  Liver- 
pool, Lighted  by  Concealed  Lamps  in  “ Mirrolux  ” 
Trough  Reflectors.  ' 


efficients  of  utilisation,  and  also  two  typical  views  of 
lighting-  installations,  a church  and  $n  office,  shown  at 
4 he  lecture. 


Improved  Electricity  Scheme  for  South  Wales.— An  important 
conference  has  been  held  at  Cardiff  to  discuss  the  notice  given 
by  the  Elec  trie  ty  Commissioners,  that  they  had  provisionally 
determined  the  area  to  be  constituted  a separate  electrcity 
district  for  South  Wales  for  the  purposes  of  the  Electricty 
(Supply)  Act,  1919.  There  were  present  representatives  from 
all  the  local  governing  authorities.  W.  H.  A.  Chamen,  electrical 
engineer,  presided.  A letter  was  read  from  W.  Dalziel  (South 
Wales  E.  P.  D.  Co.),  suggesting  the  setting  up  of  a co-operative 
scheme  such  as  the  Treforest  Electrical  Supply  Co.,  Ltd.  A 
strong  Committee  was  formed  including  several  eminent  electrica 
engineers  and  chairmen  of  electrical  undertakings,  to  consider 
alternative  schemes  and  also  the  linking  up  ideas  put  forward 
several  years  past: 


HOME-MADE  EQUIPMENT  USED  IN  BENDING 
jPIPE. 

By  Arthur  S.  Nickerson. 

A device  found  convenient  for  bending-  pipe  in  sizes, 
from  1.25  to  2.5  iin.  is  shown  in  the  accompanying* 
illustrations.  The  eyebolt  is  the  only  piece  of  metal 


End  View  Showing  Two  Long  Timbers  with  Eyebolt 
Between. 


required  in  assembling  this  equipment,  the  entire 
fiTume  being  constructed  of  timber.  Tihe  ihorse  and 
timbers  are  usually  readily  available  on  a construction, 
job,  so!  all  that  the  electrician  need  supply  as  the  bolt 
and  the  time  to  assemble  the  parts. 


Side  View  of  Pipe- Bending  Rig. 


The  pipe  is  inserted  through  the  eye  in  the  bolt 
and  then  is  pressed  diown  over  the  cross  timber.  The 
length  of  the  bolt  and  the  position  of  the  timber  can 
be  carried  to  suit  the  radiius  of  the  bend  desired. — 
Electrical  Rebiew , Chicago. 

■— ■■■  ■ T ’ ■ — 

Personal. — Francis  J.  Bostock,  M.I.Mech.E.,  and  Capt.  S.: 
Bramley-Moore,  M.C.,  have  'both  left  Messrs.  David  Brown 
& Sons,  and  have  started  on  their  own  as  Bostock  & Bramley,. 
Consulting  Engineers  and  Manufacturers,  Netherton,  Hudders- 
field. With  their  intimate  knowledge  and  experience  of  gearing 
in  all  its  various  branches,  they  have  decided  to  set  up  as  con- 
sulting engineers  on  power  transmission.  They  are  also  beting 
as  sole  representatives  for  Messrs.  Sharp  & Preston  for  North  / 
England  and  Scotland  for  the  installation  of  their  automatic- 
gas  and  air  mixing  'ncorporators  for  industrial  heating  under 
the  improved  Docknig  Patents  In  addition  to  the  above,  they 
have  some  new  schemes  in  hand,  but  regret  that  details  as  to- 
the  nature  of  these  new  inventions  will  not  be  available  until 
March.  Both  gentlemen  joined  Messrs.  David  Brown’s  & Sons, 
in  1911.  Mr.  Bostock  has  held  the  post  of  Works  Manager  since 
1914,  whilst  Capt.  Bramley-Moore  was  pre-war  Chief  Designer 
and  post-war  Technical  Publicity  Manager.  Mr.  Bostock's 
inventions  relating  to  gear  cutting  machinery  have  frequently 
been  dealt  with  in  the  Technical  Press,  whilst  his  special  F.  J. 
form  of  Worm  Gear  holds  the  world's  Record  for  efficiency  as 
tested  by  the  National  Physical  Laboratory.  Capt.  Bramley- 
Moore  is,  of  course,  kilown  to  many  thousands  of  our  readers 
as  the  author  ot  that  eminently  practical  book,  " Motors  in  a. 
Nutshell,”  and  he  is  reading  a paper  before  the  Institution  of 
Automobile  Engineers  in  London,  on  Wednesday,  Jan.  12th. 
Mr.  E.  Gregory,  late  assistant  Works  Manager  at  Messrs.  David 
Browns  <Ss  Sons,  has  joined  the  staff  of  the  new  firm  as  Chief 
Engineer. 
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SUN  ELECTRIC  ACCESSORIES) 

5 

will  help  you  to  better,  cheaper  work.  ! 


Better  because  they  ace  manufactured  from  the  best 
materials — cheaper  because  their  design  is  such  as  to 
reduce  thq  labour  of  fixftg  td  a minimum.  The  prices 
quoted  are  the  lowest  possible  consistent  with- reliable 
quality  and  you  can  rely  on  absolute  value.  , 

We  hold  large  stocks  of  all  standard  classes  of  electrical 
accessories . Quotations  for  anything  electrical  on  request . 


SUN  CO— BRITISH  MADE 
PORCELAIN  CONNECTORS. 

Really  economical  to  use  because  every  part 
is  a perfect  fit.  Ask  for  List  No.  322. 


li.fcfeliiss-®  JR.  w F K. 

ELECTRICAL  COMPANY  LIMITEOu- 


gjwgggii 
KltffTfltttill 

JkSoI 


HEAD  OFFICES  AND  SHOWROOMS  : 

1 18-120,  CHARING  CROSS  ROAD,  LONDON,  W.C. 2. 
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We  have  found  it  necessary  to  remove  our  London  | 

Office  to  more  commodious  premises  at: — | 

57,  VICTORIA  STREET,  S.W.1.  ] 

T.  . , • , 1 For  Home  Sales  442  & 443  VICTOBIA.  I 

v I For  Export  Sales  5542  VICTOBIA.  i 

From  this  office  will  be  conducted  all  business  affecting  the  sale  of  | 
Stationary  Accumulators,  Exide-Ironclad  Traction  Batteries,  and  Train  i 
lighting  accumulators  for  home  use,  and  ALL  Export  business.  | 

Home  business  in  (Exibe  Datteries  for  Starting,  Lighting,  and  |§ 
Ignition  of  motor-cars,  and  general  Portable  purposes,  will  be  conducted  | 
from  220,  Shaftesbury  Avenue,  W.C.2,  as  previously.  | 


(ft  L \ (trt  rV  |>  ELECTRICAL  STORAGE 
UyJjUmUE  company  limited. 


Vorks : CLIFTON  JUNCTION, 
Near  MANCHESTER. 


lMini|n 
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START  YOUR  CAR  WITH  A “HART”  BATTERY. 

MAXIMUM  POWER.  LOW  INTERNAL  RESISTANCE.  STRONGLY  BUILT. 
Immediate  celiveries  can  be  given  from  stock  of  the  following  standard  sizes  of 

‘HART*  STARTER  AND  LIGHTING  BATTERIES. 


TYPE. 

CAPACITY. 
AMPERE  110UR3. 

Overall  Dimensions 
(inches). 

6 volt  MSL  11 

75 

9| 

x 7^  x 81  high 

„ „ 13 

90 

10i 

■i  

„ 15 

105 

12 

12  volt  „ 7 

45 

12 

,,  ,f  M 

„ 9 

60 

15 

, , ,,  ,, 

,.  » 11 

75 

17] 

„ „ 

MANY  OTHER  8IZES  AVAILABLE,  TO  SUIT  ALL  MAKES  OF  CARS. 

HART  ACCUMULATOR  Co.  Ltd.,  Stratford,  London,  E.1S 


36.  Victoria  St., 
Westminster, 
London,  S.W.i. 


107,  Wellington  St., 
Glasgow. 


4,  Victoria  Bridge, 
Manchester. 


20,  Lincoln’s  Inn. 
174,  Corporation  St., 
Birmingham. 


n 


EVERSHED’S 


a 


The  set  illustrated  is  the 
“Bridge-Megger”  for 
testing  insulation  at  or  above 
working  pressure,  and 
measuring  low  resistances. 

As  its  name  implies,  this 
instrument  combines  the  func- 
tions of  a Megger  Testing  Set 
with  those  of  a Wheatstone 
Bridge. 


Testing  Sets 


A wide  range  is  combined 
with  great  speed  of  working 
and  extreme  precision  of 
indication. 

There  is  also  the  great  con- 
venience that  the  user  can 
take  the  instrument  to  the 
work  instead  of  running  leads 
to  the  instrument.  List  free. 

DELIVERY 

FROM  STOCK. 


Evershed  & Vignoles,  Ltd. 

ACTON  LANE  WORKS,  CHISWICK.  W.  4 


Telephone:  Chiswick  1370 


Telegrams  : Dorothea.  Chick.  London 


JOHN  OAKEY  A SONS,  LTD. 


EMERY,  EMERY  CLOTH,  EMERY  PAPER, 

OABIMRT  BLASS  PAPER,  GLASS  CLOTH, 
BLAOK  LEAD,  PUMICB,  OROOUS.  TRIPOLI 
rtouos.  Ao 

Oakcj’s  " Flcxibk  TwilM  ” Esirj  Cloth. 

Wm  1 


, Lock  sod  Semis  Maksra,  sad  all  | 
grsst  SntNon,  Dvkammtt  rad  Plincr  fWnunw  srs  raqdnd, 

FLINT  A GARNET  PAPER  IN  ROLLS, 

9»  fords  Mac  kf  1*  tau,  as ia*  s«  tauioia.,  jf  fak,  4*  la>t  4*  ft  41  a.  wldi 

'*  WLLINOTON 11  SMSRY  WH  BRLS. 

WELUHCTON  EMBRY  AIU>  BLACK  LEAD  MILLS,  LOMXHI,  SJ1. 
ALL  BRITISH  MADE. 


M TRADE 


STANLEY 


MARK  = 


SURVEYING  AND 
DRAWING  INSTRUMENTS 

Highest  Quality 

WRITE  FOR  LATEST  t§  L 7 ” CATALOGUE 
— POST  FREE  TO  ANY  ADDRESS.  — 


W.  F.  STANLEY&Co.,  Ltd. 

286,  High  Holbom,  London,  W.C.l 
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TO  ODB  READERS. 

Electbicitt  is  published  every  Friday*  and,  if  ordered,  is  on  sale  at  the 
principal  Kail  way  Station  Bookstalls  and  Newsagents  on  that  day.  Zt  hai 
» very  large  sale  throughout  the  United.  Kingdom,  as  well 
as  In  the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  neoessarily  identify  himself  with 
their  views. 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a 
2d.  stamp  for  reply.  When  considered  of  sufficient  interest  the  answer 
will  probably  appear  in  the  paper. 

New  advertisements  for  the  displayed  columns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
•first  post  Tuesday  morhing,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Bate  quoted  on  application. 
Subscription. —17s.  6d.  a year.  9s.  half-year,  4s.  6d.  a quarter  in  advanoe, 
postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payablo  to  the  Publisher*,  S.  Rextell  and  Co.,  Ltd., 
36-39,  Maiden  Lane,  London,  W.C.2.  Telephony  No.  3460  Gerrard. 


Current  Topics. 

The  present  financial  stringency  which  is  affecting 
industry  almost  universally  aptly  illustrates  the 
important  part  which  money,  actual 
No  Money.  cash  or  securities,  plays  in  our  daily 
life.  Obviously  it  is  only  a con- 
venient means  of  trading,  and^  in.  the  absence  of  money, 
we  should  eventually  return  to  the  ancient  system  of 
barter,  or  the  exchange  of  goods  to  value  as  a means 
•of  livelihood.  If  the  bankers  and  cosmopolitan 
financiers  who  manipulate  th£  world’s  finances  to-day 
-do  not  soon  find  a common-sense  and  equitable  solu- 
tion to  the  existing  state  of  affairs  we  shall  adopt 
barter,  willy  nilly,  and  money  will  at  once  lose  its  face 
value.  We  may  be  reduced  to  wiring  houses  for  the 
price  of  a suit  of  clothes  or  a couple  of  pairs  of  boots, 
.and  exchanging  electric  vacuum  cleaners  for  a month’s 
bread  supply.  Two  bottles  of  whisky  for  an  electric 
kettle  wouldn’t  be  a bad  exchange,  whilst  half  a dozen 
gas-filled  lamps  for  a sirloin  of  beef  suggests  endless 
possibilities. 


It  isn  t that  there  is  no  work  to  be  done ; no  orders 
on  our  books,  no  trade.  There  is  demand  in  plenty 
for  British  goods,  but  there'll  not  enough  loose  cash 
to  pay  wages  and  generally  finance  all  the  big  and 
'Comprehensive  programmes  up  and  down  the  country. 
Unemployment  is  rife  and  the  war  wage  spend- 
thrifts are  coming  into  their  own.  Although  there  is 
doubtless  a good  deal  of  genuine  distress  as  a result 
of  £he  trade  slump,  there  must  be  many  out-of-works 
to-day  wfio,  if  they  had  saved  when  they  were  earning 
big  Wages,  would  be  well  able  to  tide  over  the  interval 
•of  slackness.  One  cannot  work  up  any  deep  sympathy 
for  this  class  as  a whole,  whereas  one’s  sympathy 
goes  out  to  the  conscientious  and  consistent  worker 
who  was  not  an  opportunist,  but  just  carried  on  whilst 
the  country  was  in  jeop>ardy. 

Even  municipalities  are  hard  hit  and  unable  to 
lx>rrow  money  to  finance  this  year’s  programmes, 
Birmingham  being  a recent  case  in  point.  In  this 
•connection  an  interesting  point  has  arisen  in 
the  course  of  newspaper  discussion.  A correspondent 
-of  the  Birmingham  Post  points  out  that,  whereas  small 
manufacturers,  or  those  with  but  small  demand  for 
'electric  power,  cannot  with  advantage,  either  to  the 
city  or  to  themselves,  generate  the  current  on  their 
-own  premises,  large  manufacturers  or  big  con- 
sumers could  and  would  do  so.  On  the  other  hand, 
-even  the  large  power  user  in  these  days  of  financial 
stringency,  prefers  to  let  the  corporation  capitalise  the 


plant  necessary  to  produce  his  power  rather  than  lay 
out  such  a sum  as  ^43  10s.  p>er  Jh.p.  for  his  own 
generating  sets.  In  any  event,  it  is  obviously  more 
efficient  to  pool  demands  and  generate  in  big  units  than 
dissipate  thousands  of  px>unds  in  laying  down  a 
large  number  of  comparatively  small  generating  units. 
Moreover,  if  the  supply  undertaking  is  properly 
managed  the  ratepayers  as  a whole  derive  ultimate 
benefit  from  the  common  or  Co-operative  scheme. 


In  the  shadow  of  the  trade  slump  and  increasing 
unemployment  one  would  have  thought  that  the 
strike  fever  which  has  been  pre- 
S trikes  valent  throughout  the  year  just 

Ill-timed*  ended,*  would  have  abated.  Accord- 

ing to  latest  reports,  however, 
those  workers  engaged  in  the  manufacture  of  electric 
lamps,  batteries  and  Accumulators  are  agitating  for 
higher  wages.  Convened  by  the  National  Federation 
of  General  Workers,  a conference  of  representatives 
of  affiliated  unions  was  recently  held  to  consider  the 
wages  of » these  men,  several  thousands  of  whom  in 
London,  Manchester,  Sheffield,  Birmingham,  Newcastle 
and  other  centres  are  affected.  It  was  decided  to 
make  application  to  the  Engineering  and  National 
Employers  Federation  for  an  extension  to  the  work- 
men concerned  of  *the  rates  and  wages  obtaining 
generally  in  the  engineering  trade.  A conference  has 
also  been  held  at  York  to  discuss  a similar  claim  on 
behalf  of  the  women  workers  in  the  trades  specified. 
Whilst  the  rights  of  Trades  Unions  are  indisputable, 
it  behaves  Labour  generally  to  moderate  its  demands 
if  the  general  trade  of  the  country  is  to  revive  in  the 
near  future. 


In  contradistinction  to  the  disaffection  which  made 
us  all  glad  to  say  good-bye  to  1920,  there  is 
one  noteworthy  example  of  the 

A encouraging  results  which  are 

Healthy  obtained  when  masters  and  men 

Sign.  work  together  in  a spirit  of  good- 
will and ' mutual  interest.  The 

Cornish  tin  mining  industry  is  suffering  from  depres- 
sion consequent  upon,  the  fall  in  the  price  of  tin.  The 
workmen  employed  by  the  Tincroft  Mines,  Ltd., 
Redruth,  recognising  the  difficulties  which  the 
directors  are  faced  with,  have  voluntarily  offered  to 
contribute  £200  pet.  month  in  order  to  keep  the  mines 
working.  In  addition,  they  have  sent  a letter  to  the 
directors  enclosing  a copy  of  a resolution  passed  by 
the  workmen,  in  which  the  latter  express  gratitude  to 
the  directors  for  keeping  the  mines  going,  promise  to 
do  their  utmost  to  increase  production,  and  end  up  by 
washing  the  board  the  compliments  of  the  season. 
That’s  the  stuff  to  give  ’em ! 


As  between  gas  and  electricity  there  is  always  healthy 
competition  where  The  two  undertakings  are  under 
separate  control.  A recent  example 
The  Rivals.  of  this  friendly  rivalry,  making 
f*y  the  ultimate  benefit  of  con- 
sumers of  both  commodities  hails  from  Macclesfield, 
where  Councillor  Hyde,  at  a recent  meeting  of  the 
Town  Council,  moved  as  an  amendment  to  the  Gas 
Committee’s  minute  that  certain  premises  recently 
acquired  by  that  committee  as  showrooms  should  not 
4 1 
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be  opened  for  the  present.  The  amendment  was  de- 
feated. The  arguments  used  by  Councillor  Hyde  were 
that  the  showrooms  would  not  m^e  an  adequate  return 
on  the  money  they  proposed  to  spend ; also  that  it 
would  be  an  encroachment  on.  the  business  erf  gas- 
fitters  and  others  trading  in  the  vicinity. 

As  against  this  view,  Councillor  Pimblott  said  it  was 
their  duty  to  increase  the  consumption  of  gas,  and  the 
showrooms  would  materially  aid  in  this  direction.  If 
they  were  not  careful  they  would  have  the  Electricity. 
Company  overtaking  them,  and  it  would  then  be  a 
question  of  making  lest  money,  and  the  rates  would 
suffer  accordingly.  Alderman  Frost  said  it  did  not 
follow  that  because  they  were  not*  spending  money  they 
were  necessarily  economising.  In  all  successful 
businesses  it  was  necessary  to  spend  money  in  adver- 
tising in  order  to  get  a return.  Councillor  Thompson 
said  if  the  Council  did  not  proceed  with  the  project 
he  felt  sure  the  Electricity  Company  would  only  be  too 
glad  to  buy  the  premises  and  exhibit  their  wares 
instead.  - 

A certain  amount  of  noise  is  inseparable  from 
machinery  and  industrial  processes*,  but,  in  the  interests 
of  the  public  at  large  it  behoves 
The  Noises  responsible  officials  and  the  managers 
of  and  engineers  of  all  works  to 

Industry.  reduce  these  noises  to  a minimum. 

A recent  case  which  figured  in 
the  daily  Press  for  some  time  associated  with  the 
objectionable  screaming  of  a high-speed  circular  saw. 
The  unsilenced  explosions  of  high-power  gas-engines, 
the  thud  of  steam  hammers,  the  tapping  of  hydraulic 
riveters,  and  many  other  distinctive  noises  are 
extremely  nerve  racking  to  innocent  residents  in  the 
vicinity  of  works  where  these  processes  are  carried 
on,  and  quite  a recent  case  is  that  of  Bradford  Cor- 
poration electricity  works,  where  a buzzing  or  whirring 
noise  is  complained  of  by  the  residents  for  a radius 
of  about  a mile.  The  discomfort  of  this  noise  obtains 
at  night  as  well  as  by  day,  and  is  largely  influenced 
by  the  direction  of  the  wind. 

All  noise  is  due  to  vibration  of  high  or  low  frequency, 
and  with  the  growth  of  engineer! tig  and  other  industrial 
works  it  would  appear  that  there  is  room  for  scientific 
research  directly  aimed  at  the  suppression  of 
unnecessary  noise  without  detracting  from  the  efficiency 
of  the  processes  which  give  rise  to  it.  A good  deal 
has  been  done  already  in  eonnection  with  the  silencing 
of  internal  combustion  engines,  the  mounting  of  recipro- 
cating machinery  on  anti-vibration  foundations,  etc., 
but  much  still  remains  to  accomplish  if  we  are  to  enjoy 
peaceful  residence  in  neighbourhoods  adjacent  to  indus- 
trial centres.  I offer  the  suggestion  to  consulting 
engineers  and  others  as  opening  up  a new  and  promising 
field  for  kudos  and  profit. 

Elektron. 


A Correction.— :We  regret  that  by  aii  error  on  the  part  of 
our  printers,  the  block  of  the  Sunlight  M;P.  E.”  reflector  figure  i, 
in  the  article  on  High  Efficiency  Lighting  on  page  4 of  oui 
issue  of  January  7th,  was  inserted  upside  down.  It  was  in 
its  proper  position  when  passed  in  proof  but  was  lifted  from 
the  machine  for  adjustment  and  afterwards  put  back  wrongly. 
We  expect  that  many  of  our  readeis  must  have  smiled  at  the 
absurdity,  and  we  can  but  express  our  regrets. 


ELECTRICAL  ENGINEERING.  GRADE  II. 
C.G.  WORK. 

Solutions  to  Questions  set  at  the  1920  Examination, 
of  the  City  and  Guilds  Institute. 

By  Edward  Hughes,  B.Sc.,  AM.I.E.E. 


( Continued  from  page  10.) 

Q.  9. — Explain  how  the  efficiency  of  two  similar 
transformers  may  be  found  by  a back-to-back  test. 
What  arrangement  may  be  made  to  vary  the  power 
factor  of  the  circulating  current  ? 


A.  9. — Let  Tx  and  TV  in  .Fig.  8 be  the  two  similar 
transformers  to  be  tested.  The  high-tension  windings 
are  joined  together,  whilst  the  low-tension  winding 
of  T2  is  connected  directly  across  the  mains,  and  that 
of  Tx  is  connected  in  series  with  a switch  5,  a watt- 
meter W2  and  the  secondary  of  an  auxiliary  transformer 


TV  Precaution  must  be  taken  to  arrange  that  T1  and 
T & shall  be  acting  in  opposition  relatively  to  each 
other,  and  the  simplest  way  of  checking  this  is  to 
disconnect  the  primary  of  T8  from  the  mains  and 
connect  a voltmeter  across  S.  This  voltmeter  should 
then  read  zero.  To  etisure  that  the  zero  reading  is 
not  due  to  a faulty  instrument  or  a broken  circuit, 
it  is  advisable  to  note  the  voltage  across  5 after  the 
primary  of  T3  has  been  reconnected  to  the  mains. 
Ammeter  A , voltmeter  V,  and  wattmeter  W are  also 
inserted  in  positions  indicated  in  Fig.  8. 

When  switch  5 is  open,  the  two  transformers  Tx  and 
T2  are  excited  from  the  primary  of  the  latter,  the 
total  magnetising  current  being  indicated  on  A , 
whilst  Wx  gives  the  total  power  taken.  With  the 
correct  terminal  voltage,  the  fluxes  and  therefore  the 
iron  losses  in  the  cores  of  T1  and  T2  are  at  their  normal 
values,  but  the  magnetising  currents  are  so  small  that 
the  PR  losses  are  negligible  in  comparison  with  the 
iron  losses,  and  therefore  the  latter  can  be  taken  as 
being  equal  to  the  power  indicated  by  Wx. 

Switch  S is  next  closed  and  the  resistance  R is  ad- 
justed to  produce  full-load  current — indicated  by  A 
around  Tx  and  T2.  Since  the  terminal  voltage  is 
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maintained  constant,  the  iron  losses  remain  practically 
the  same,  and  the  extra  power  for  the  I*R  losses  in 
the  two  transformers  has  to  be  supplied  by  the  secondary 
of  r„  and  will  therefore  be  measured  on  wattmeter  W2. 
Wattmeter  Wu  whose  deflection  remains  practically 
unaffected,  still  gives  the  total  iron  losses. 

Since  Tx  and  T%  are  operating  under  almost  the 
same  conditions,  the  losses  can  be  divided  equally 
between  them,  so  that  for  a load  having  a power  factor 
of  cos  (f> , 

Efficiency  of  ) IV  cos  <f> 

each  transformer!  IV  cos  </>+  \ + WJ)  100 

. The  terminal  voltage  of  the  secondary  of  T3  has 
to  overcome  the  equivalent  impedance  of  the  two 
transformers  Tx  and  Ta,  and  the  circulating  current 
will  have  a definite  phase  relationship  to  this  voltage 
depending  only  upon  the  equivalent  resistances  and 
reactances  of  the  windings.  Also,  the  voltage  across 
end  of  current  in  the  primary  of  will  bear  definite 
relations  to  the  secondary  values ; but  the  phase 
relationship  between  the  supply  voltage  and  the  voltage 
across  the  primary  of  jT8  can  be  altered  by  inserting  a 
variable  reactance  in  series  with  R . No  advantage, 
however,  would  be  gaifaed  by  altering  the  power  factor 
of  the  load,  since  for  a given  current  and  voltage,  the 
losses  and  therefore  the  wattmeter  readings  would 
be  unaffected. 

(To  be  continued.) 


TEN  BUSINESS  COMMANDMENTS.* 


1.  Thou  shalt  not  wait  for  something  to  turn  up; 
but  thou  shalt  pull  off  thy  coat  and  go  to  work,  that 
thou  mayest  prosper  in  thy  affairs  and  make  the  word 
“ failure  ” spell  “ success.’  ’ 

2.  Thou  shalt  not  be  content  to  go  about  thy 

business  like  a tramp,  for  thou  shouldst  know  that  thy 
personal  appearance  is  better  than  a letter  of  recomi- 
mendation.  ' 

3.  Thou/  shalt  not  try  to  make  excuses;., nor  shalt 
thou  say  to  those  who  chide  thee,  “ I don’t  think.” 

4.  Thou  shalt  not  wait  to  be  told  what  thou  shajlt 
do ; nor  in  what  manner  thou  shalt  do  it,  for  thus  may 
thy  days  be  long  in  the  job  which  fortune  hath  given 
thee. 

5.  Thou  shalt  not  fail  to  maintain  thine  own 
integrity ; nor  shalt  thou  be  guilty  of  anything  that 
will  lessen  thine  own  respect  for  thyself. 

6.  Thou  shalt  not  covet  the  other  fellow’s  job;  nor 
his  salary ; nor  the  position  he  has  gained  by  his  own 
hard  labour. 

7.  Thou  shalt  not  fail  to  live  within  thine  income ; 
nor  shalt  thou  contract  any  debts  which  thou  canst 
not  see  thy  way  dear  to  pay. 

8.  Thou  shalt  not  be  afraid  to  blow  thine  own  horn, 
for  he  who  faileth  to  blow  his  own  horn  at  the  proper 
occasion  findeth  nobody  standing  ready  to  blow  it  for 
him. 

9.  Thou  shalt  not  hesitate  to*  say  ” No,”  when 
thou  meanest  ” No  ” ; thou  shalt  not  fail  to  reme* 
that  there  are  times  when  it  is  unsafe  to  bind  thyself  by 
a hasty  judgment. 

10.  Thou  shalt  give  every  man  a square  deal.  This 
is  the  last  and  greatest  commandment,  and  there  is 

* Katipo,  Wellington,  N.Z. 


none  other  like  unto  it.  Upon  this  commandment  hang 
all  the  laws  and  profits  of  the  business  world. — 
Anonymous. 


SEARCHLIGHTS  FOR  STUDIOS. 


The  accompanying  illustration  shows  a searchlight,  which 
is  used  for  studio  illumination,  including  back  and  spot 
lighting — one  of  its  special  features  being  the  nigh  actinic 
value  of  the  light.  Also  the  angle  of  the  beam  is  within 
the  control  of  the  operator,  and  therefore  the  field  of  illumin- 
ation is  variable  to  suit  different  requirements.  It  is  not  the 
ordinary  closely  defined  pencil  beam  but  is  somewhat  diffused 
owing  to  the  special  reflector  employed.  The  projector  is  of 
extreme  simplicity,  both  as  to  its  construction  and  operation, 
and  is  also  very  robust  to*  withstand  rough  usage.  The 
training  and  elevating  movements  are  very  facile,  and  the 
lamp  is  made  for  either  hand  or  automatic  working.  A 
searchlight  of  this  class  is  more  usually  used  on  D.C. 
circuits  as  the  carbons  are  arranged  horizontally,  but  the 
lamp  can  be  suitably  modified  to  burn  on  alternating  cur- 


rent when  necessary.  Various  attachments  are  supplied, 
including  shutters  and  Iris  diaphragms,  also  dispersing 
lenses  of  various  kinds.  When  a clearly-defined  beam  at 
light  is  required  the  same  searchlight  fitted  with  an  alter- 
native type  of  tnirror  can  be  employed. 

Various  sizes  of  this  projector,  fitted  with  mirrors  from 
14  in.  diameter  and  upwards,  18  in.  being  the  average 
size  used,  are  made. 

We  are  informed  that  demonstrations  can  be  given  at 
the  works  of  the  London  Electric  firm  (Brighton  Road* 
Croydon),  or  machines  will  be  sent  to  prospective  customers’ 
studios.  The  searchlights  are,  if  desired,  fitted  with  ex- 
tensive tripod  stands,  and  the  controls  for  the  lamp  brought 
within  reach  of  the  operator  on  the  ground. 


DOMESTIC  ELECTRICAL  COOKING  AND  HEATING 
APPARATUS. 


A comprehensive  range  of  domestic  electrical  cooking  and 
heating  apparatus  is  contained  in  List  No.  314,  recently 
issued  by  the  Sun  Electrical  Co.,  'Ltd.,  118-120,  Charing 
Cross  Road,  W.C.2.  First  there  is  the  excellent  electric 
iron,  weighing  5 lb.  and  loaded  to  450  watts.  Among  its 
features  is  an  ingenious  attachment  to  eliminate  the  neces- 
sity for  using  a separate  stand;  when  placed  on  end  the 
hot  sole-plate  is  clear  of  the  table  and  work  and  can  do 
no  damage.  Various  “ universal  ” irons,  kettles,  tea-pots,, 
table  cockers,  etc.,  are  also  listed,  as  are  Xcel  kettles, 
double  cased  cookers,  etc.  Of  special  interest,  perhaps,  is 
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the  Xcel  table  cooker  illustrated.  Finished  in  nickel  plate, 
it  is  supplied  complete  with  one  deep  pan,  lid  (or  deflector), 
grid  and  connector.  As  grilling,  frying,  toasting  and 
boiling  can  be  carried  out,,  a cojnplete  meal,  such  as  break- 


Xcel  Electric  Table  Cooker  in  use  showing  frying  and 

GRILLING  BEING  DONE  AT  THE  SAME  TIME. 

fast  can  be  cooked  on  the  taible  for  three  or  four  people — 
a great  convenience  in  many  cases.  Other  items  listed  are 
the  well-known  “ Sunco  ” electric  vacuum  cleianer,  vibrator 
■sets  and  hair  din  ers.  , 


Correspondence. 


ELECTRICAL  MEASURING  INSTRUMENTS. 

To  the  Editor  of  Electricity’. 

Dear  Sir, — In  the  article  under  this  heading  appearing  in 
last  week’s  issue  of  Electricity,  several  different  types  of 
instruments  are  dealt  with,  and  certain  explanations  and 
proofs  given. ' It  appears  to  me,  however,  that  some  of  the 
points  are  not  very  clear!  If  “L.  S.”  would  give  a little 
more  detailed  information  I,  apd  perhaps  other  readers^ 
would  be  grateful. 

In  the  first  instance  the  trigonometrical  expression  at  the 
-commencement  appears  to  be  somewhat  mixed ; it  is  not 
clear  as  to  why  O.G.  = the  force  of  gravity;  or  why 
O.G.  = O.B.,  ought  not  it  to  be  A.G.  =O.B.? 

Is  not  the  “ restoring  force  ” to  a state  of  equilibrium 
or  equipoise,  usually  known  as  the  Resultant? 

In  the  article  the  expression  that  the  instruments  follow 
a “ Square  ” law  is  repeatedly  used.  An  explanation  show- 
ing exactly  what  is  meant  by  “ Square  ” law  would  have 
heen  helpful. 

Fig.  3 shows  a repulsion  tvpje  of  instrument,  and  it  is 
.stated  “ This  repulsive  force  will  be  proportional  to  the 
stiength  of  the  induced  poles.”  Will  this  be  correct  in  the 
case  of  the  instrument  shown  in  Fig.  3?  If  so,  what  of 
the  law  representing  the  distance  between  poles!  “And 
this  scale  will  follow  a * square  ’ law.” — Is  this  it? 

In  the  instrument  shown  in  Fig.  4 “this  field  will  at- 
tract the  drive  into  the  bobbin  bv  an  amount  proportional 
to  the  current,”  and  yet  “Tfre  scale  obeys  a ' square  ' law/' 
If  the  movement  is  proportional  to  the  current,  why  does 
the  scale  obey  a “ square  ” law? 

The  detailed  parts  of  the  moving  coil  instrument  are 
given,  together  with  some  theory  of  the  instrument : — the 
force  acting  being  given  bv  the  expression  : 

„ HLCN 

F a dynes, 

10 

when  H is  defined  as  being  “ Field  produced  by  the 
permanent  magnets.”  But  is  this  sufficient  definition  for 
“ H ”? 

In  the  above  expression  ^ ^ — is  stated  to  be  a “ con- 


stant number  and,  with  “ H ” sufficiently  defined,  in  a 
well  designed  instrument  f agree;  but  I venture  to  suggest 
that  as  the  instrument  is  described  “ H ” will  not  be  a con- 
stant, and  therefore  thp  scale  will  not  be  uniform. 

Trusting  the  above  few  remarks  will  elicit  some  further 
matter  of  interest  to  yo^r  readers. — Yours  faithfully,  W.  J. 


ARMATURE  WINDING  (TESTING). 

To  the  Editor  of  Electricity. 

Dear  Sir, — “ It  is  for  the  benefit  of  such  electricians  that 
these  few  notes  are  written.” 

Thus  says  Mr.  Sylvester  in  an  article  published  under  the 
above  heading  in  a recent  issue  of  Electricity. 

The  said  electricians  being  those  poor  “ average  elec- 
tricians ” in  charge  ofv  isolated  power  plants  who,  “ irre- 
spective of  lack  of  instruments,  lack  of  ability,  lack  of 
knowledge,  in  fact,  men  who  really  would  not  be  expected 
to  know  everything  about  armature  wihding,”  these  men 
are  still  expected  to  keep  their  plant  in  running  order. 

By  what  right,  sir,  has  Mr.  Sylvester  to  make  such  a 
statement  respecting  men  of  his  own  class?  What  would  be 
his  feelings  if  someone  made  such  statements  respecting 
his  journalistic  efforts? 

It  is  true  Mr.  Sylvester,  extends  his  sympathy  to  this  poor 
fellow,  thus  adding  insult  to  injury. 

The  “ average  electrician,”  in  charge  of  plant,  can  and 
does  keep  his  plant  in  good  repair,  in  spite  of  its  being  an 
“ Art  ’’-and  requiring  a number  of  years  to  become  an  ex- 
pert. As  to  whether  they  adopt  Mr.  Sylvester’s  methods  of 
testing  is  quite  another  matter.  * 

Let  us  examine  what  he  says  : — 

“ To  the  average  electrician  all  armatures  look  alike 
....  and  the  testing  should  only  be  carried  out  if  the 
circuits  are  in  the  mind’s  eye.”  Poor  average  electrician. 

Still  there  is  hope,  for  have  they  not  the  sympathy  of 
Mr.  Sylvester?  And  is  he  not  prepared  to  lead  them  out 
of  their  troubles  and  difficulties?  To  this  end  an  explana- 
tion is  given  of  the  lap-wound  armature  and,  coming  to 
the  testing  “ you  simply  balance  the  armature  with  a 
Wheatstone  Bridge  ....  and  the  result  should  be  the 
same/'  Quite  simple,  no  explanation  required,  in  fact  it’s 
as  simple  as  shelling  [teas. 

Again  : — 

“ As  it  will  be  easy  to  ascertain  the  resistance  of  any 
one  coil  by  balancing.” 

As  one  of  the  A.E.,  will  Mr.  Sylvester  kindly  come  down 
to  our  level  and  explain  how  this  easy  thing  is  done? 

Again  : — 

. “ The  result  of  a balance  in  this  case  should  be  equal 

to  the  joint  resistance  of  one  quarter  and  three  quarters 
of  the  coils  in  parallel.” 

This  to  the  poor  fellow  who  does  not  know  one  armature 
from  another. 

“ From  these  remarks  ....  are  in  the  mind’s  eve 
....  the  type  of  winding  may  be  determined  and  if  it  is 
healthy  or  not/* 

I have  me  doots,  Mr.  Sylvester. 

Wave  W inding. 

“ Here  it  will  be  seen  that  to  obtain  the  resistance  of 
one  coil  it  will  be  necessary  to  balance  between  segments 
1 and  31.” 

Again  we  plead  for  information. 

“ The  difference  in  the  two  windings  ...  of  adopting 
sure  methods  When  carrying  out  a drop  test.”  Sure,  Mr. 
Sylvester,  sure  ? 

But  will  you  tell  us  at  what  stage  of  the  article  you  dealt 
with  the  “ drop  ” test? 

“In  a lap-wound  ahnature  ....  which  are  diametri- 
cally opposite  to  each  other.” 

Sounds  O.K.,  Mr.  Sylvester,  but  what  must  the  poor 
fellow  do  if  it  happens  to  be  wave-wound? 

Several  other  points  are  in  my  mind,  but  mv  letter  is 
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BY  THE  WAY. 

When  one  takes  stock  off  one’s  store  of  reminiscences  it 
is  surprising  to  find  how  many  of  these  centre  on  the 
technical  ignoramus.  We  are  all  as  ready  to  laugh  at  the 
coloured  gentleman  who  proclaims  himself  an  “Electrict  and 
mortor  repairer,”  and  who  talks  of  a “ short  shint  on  the 
line,”  as  we  are  of  the  rash  fellow  who  pours  a bucketful 
of  water  on  a smoking  dynamo  that  is  still  generating. 
To  the  cynic  our  attitude  is  ridiculous,  because,  as  he 
points  out,  we  would  be  equally  big  fools  were  we  to 
venture  into  non-electrical  domains.  And,  of  course,  he 
is  quite  right! 

Personally,  the  writer  would  often  prefer  an  intelligent 
amateur  to  many  a so-called  professional.  \A  specimen  of 
the  latter  came  to  his  notice  a (few  days  ago — typical  of 
the  numerous  “electricians  ” who  are  iyiasquerading 
amongst  us  to-dav.  He  had  wired  a house,  and,  with  the 
usual  test,  the  insulation  to  earth  should  have  (been  about 
.8  megohm  at  least.  The  Supply  Company’s  inspector 
found  it  to  be  less  than  .3.  This  was  pointed  out  to  the 
4 ‘electrician,”  who  said  that  he  knew  nothing  about 
megohms  or  insulation  testing,  'but  that  everything  had 
been  all  right  on  a bell-and-battery  test!  “"'Where  ignor- 
ance is  bliss ” 

This  reminds  me  of  an  unofficial  visit  to  a kinerna  where 
the  “juice  ” was  generated  in  situ  by  a fairly  iarge^  gas- 
engine  set.  The  first  thing  that  struck  the  writer  was 
the  enormous  amount  of  oil  which  was  present — it  lay 
evervwhere.  The  operator  explained  that  plenty  of  oil 
ensured  sweet  running,  the  surplus  naturally  being  flung 
out  fram  the  bearings.  ('Hie  writer’s  rainproof  bore  pitiful 
evidence  of  this.)  The  operator  then  switched  off  the 
light  and  impressively  pointed  out  an  astounding  display 
of  flashes  on  the  “com.”  of  ’ the  dynamo.  “That’s 
’’lectricty- -same  sort  of  thing  as  lightning,  you  know,”  he 
explained  in  <a\ve-in spired  tones.  The  brushes  had  a lag 
of  about  2 inches,  and,  of  course,  the  commutator  was 
receiving  its  due  share  of  qil ! 

Mention  of  that  kinerna  reminds  me  of  another  bioscope 
operator  whom  the  writer  met  in  the  Army.  This  chap 
was  rather  proud  of  the  fact  that  he  had  mastered  “Ohm’s 
Law  ”-^so'  proud  that  one  day  he  insisted  on  explaining 
it  to  the  ignormt  writer,  ‘forsooth.  Here  is  his  explana- 
tion : — “Now,  if  you  have  one  volt  and  one  amp.  that 
means  you  have  a resistance  of  one  ohm  in  your  circuit. 
No  one  can  deny  that.  Well,  in  my  ‘ box  ’ we  ran  at 
seventy  volts,  seventy  amps.  From  that  I reckon  my  re- 
sistance as  seventy  ohms!  ” After  the  writer  had  duly 
vfigested  this  original  contribution  to  electrical  science,  he 


asked  whether,  with  fifty  volts  and  fifty  amps.,  he  would 
get  fifty  ohms.  The  Ohm’s  Law  expert  replied  that  that 
was  so,  and  he  delightedly  congratulated  the  writer  on 
his  rapid  grasp  of  the  principle. 

Those  readers  who  had  any  experience  in  Army  technical 
units  wTill  quite  credit  the  following  account  af  a certain 
R.E.  sergeant.  The  latter’s  technical  pre-war  history  was 
very  vague,  but  be  was  transferred  fom  the  infantry  to 
take  charge  of  a workshop  section.  He  always  carefully 
avoided  tackling  problems,  deputing  these  to  humble 
sappers.  Q and  I Detectors  and  M . Q Tabloids  were  used 
respectively  for  electrical  and  photographic  work,  and  it 
was  always  enjoyable  to  hear  the  noble  sergeant  refer 
to  “«M  and  O Detectives  ” and  “Q  and  I Tappers.”  Ser- 
geant once  tackled  a resistance  test  and  reported  as  fol- 
lows (this  is  a facsimile) : “The  only  way T have  for  testing 
this  rheostat  is  through  an  lainpineter  and  it  takes  .8  of 
an  amp.  with  12  volts  on,  so  that  makes  it  14.8  w. ! ’’ 

This  reasoning  is  rather  like  that  of  the  professor  who 
was  manipulating  his  slide-rule.  “Four  divided  by  two,” 
he  said,  “ Er — one  point  nine,  nine,  nine — oh,  call  it 
two ! ” 

The  writer  onc^  came  into  touch  with  an  Annv  wireman 
— or  rather,  linesman— who  wired  an  extemporised  work- 
shop in  what  he  called  a new  and  economical  method.  He 
put  all  switches  and  lampholders  in  series,  thus  dispensing 
with  about  half  the  usual  quantity  of  cable.  The  writer 
remembers  this  incident  so  clearly  because  he  was  the. 
unfortunate  individual  told  off  to  pull  down  'the  “new  and 
economical  ’’installation — “unfortunate”  because  the  switch 
blocks  were  each  held  in  place  by  two  6-in.  nails! 

Whilst  at  the  Front  the  writer  was  connected  with  an 
electrical  method  of  locating  the  enemy  guns.  One  day  a 
staff  officer  of  high  rank  appeared  on  the  scene,  evincing 
great  interest  in  the  apparatus.  The  writer’s  oiwn  officer 
thereupon  began  a lengthy  explanation  of  the  somewhat  in- 
tricate ranging  method,  His  hearer  intelligently  interjecting 
“Hum,”  “Oh,  yes”  and  “By  Jove!  ” just  at  the  right 
moments.  After  the  demonstration  was  concluded  and  the 
lecturer  was  recovering  his  'breath,  the  staff  officer  feelingly 
commented  : “ Wonderful ! Wonderful ! 1 say,  how  on 

earth  do  they  get  such  a brilliant  shine  on  this  mahogany  ? J' 

In  the  extemporised  workshop  already  referred  to  a small 
Austin  generating  set  (of  the  portable  type)  was  used  to 
drive  light  overhead  shafting,  a couple  of  old  iron  pipes 
leading  the  “exhaust”  to  the  fireplace  and  up  the  chimney. 
One  day  the  shaif  ting-belt  left  the  dynamo  pulley  and  the 
engine  raced — in  more  senses  than  one.  It  left  its  place 
and  began  to  dance  about  on  the  uneven  floor ; the  exhaust 
pipes  having  been  left  behind,  the  workshop  rapidly  filled 
with  choking  fumes.  It  was  a case  of  “wind  up,”  and 
everybody  fled.  The  situation  was  saved  by  a during 
fellow  who  braved  the  fumes,  turned  off  the  runaway’s 
petrol  and  tottered  back  to  the  fresh  air. 

A similar  incident  once  occurred  with  a slow-speed  oil 
engine  driving  a heavy-current  generator.  No  doubt  it 
became  fed-up  with  the  monotony  of  existence,  for  one  day 
it  suddenly  burst  its  ‘bolts  and  leaped  from  the  bed,  and 
next  moment  the  man  in  charge  was  astounded*  to  see  it 
tear  through  the  side  of  the  hut  and  career  down  the  field 
on  ks  (two  flywheels.  I think  that  engine-driver  must  have 
been  a hard  laskmaster,  because  another  of  his  engines 
also  revolted.  On  this  occasion  he  was  leaning  against 
the  wall  outside  the  engine-house,  when  half  of  the  one- 
ton  flywheel  burst  through  amid  a shower  of  bricks,  jumped 
across  the  road  and  dived  into  a pond.  The  engine-driver 
was  particularly  upset,  because  he  had  just  lavished  a new 
coat  of  green  paint  (with  yellow  • stripes)  upon  that  same 
flywheel. 

One  of  the  writer’s  acquaintances  boasts  of  his  “down- 
rightedness,”  but  -that  is  all  he  can  boast  about,  for  that 
self-same  quality  has  continually  impeded  him — you  must  be 
a diplomat  of  sorts  if  you  wish  to  be  a success,  and  you 
can’t  be  both  diplomatic  and  “downright.”  In  one  of  his 
many  past  jobs  (most  of  which  he  lost  owing  to  sheer 
“cuskxlness  ”)  he  had  to  use  a dynamometer  wattmeter 
which  was  very  susceptible  to  stray  fields.  Now,  there  was  a 
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large  generating  set  next  door  to  the  room,  and  this  caused 
trouble  with  his  readings.  Instead  of  making  a direct 
report  about  the  matter  he  spent  a couple  of  hours  tracing 
out  the  stray  lines  of  force  and  chalking  nice  lines  and 
arrows  or)  the  bench.  He  then  summoned  his  “boss.” 
The  latter,  much  to  our  friend’s  disgust,  did  not  appre- 
ciate his  method  of  complaining,  but  became  exceedingly 
abusive. 

Anon  our  friend  found  himself  in  a compass  works  and 
in  charge  of  a number  of  girls.  Erratic  results  in  the 
testing  of  compasses  gave  him  a lot  of  bother  until  it 
occurred  to  him  that  the  cause  lay  in  a certain  (magnetic) 
article  of  attire  much  favoured  by  the  ladies.  In  his 
downright  way  he  gave  instructions  that  the  wearing  of 
the  said  article  of  attire  must  cease  forthwith.  Of  course, 
there  was  an  uproar. 

Tins  reminds  the  writer  of  a somewhat  similar  effect 
which  occurred  in  his  experience.  He  had  just  balanced 
a form  of  inductance  bridge  (the  actual  coil  having  an 
air-core)  to  an  accuracy  of  about  .02  per  cent,  when  a girl- 
winder  walked  up  to  the  bench — the  beautiful  balance  at 
once  vanished!  But  the  real  cause  did  not  occur  to  the 
writer  until  he  had  spent  some  time  trying  to  locate  stray 
fields  and  magnetic  substances. 

.There  must:  be  many  stories  of  meter  tricksters,  though 
probably  people  fight  more  shy  of  the  electric  meter  than 
of  the  gas  meter.  In  one  case  a meter  replaced  several 
times  showed  that  the  error  did  not  lie  in  the  metering  ; 
the  source  erf  error  was  eventually  found  to  be  a shunting 
wire  carefully  connected  across  the  leads  inside  a run  of 
casing.  In  another  instance — that  of  a cobbler’s  shop — 
there  was  obviously  low  metering ; the  meter  was  a poly- 
phase one,  tine  power  supplied  was  for  a motor,  and  it 
appeared  that  neighbours  complained  of  the  motor  being 
run  all  night.  With  these  clues  k was  at  last  gathered 
that  after  the  day’s  work  was  done  the  wily  user  left  the 
motor  switched  on,  but  with  one  of  the  meter  phases  re- 
versed—thus  running  the  meter  back. 

But  the  most  remarkable  artifice  is  that  of  the 
“Heathen  Chinee  ” who  bored  a fine  hole  in  the  meter- 
case  and  inserted  a hair  in  such  a way  as  to  impinge  on 
the  rotating  disc.  This  ingenious  “stunt”  was  not  dis- 
covered until  the  meter  was  dismounted  and  examined  in 
a strong  light. 

G.  E.  M. 


A iN OTE WORTH Y EXAMPLE  OF  EFFECTIVE 
SHOP-WINDOW  ILLUMINATION. 


The  fundamental  rule  that  in  order  to  see  clearly  and 
comfortably  the  light  should  be  on  the  object  and  not 
in  the  eye  is  still  frequently  neglected  in  the  artificial 
lighting  of  shop  windows.  Any  shopping  street  in  the 
country  will  provide  many  examples  of  lighting  which 
is  ineffectual — not  because  it  is  insufficient  or  of  poor 
colour,  but  because  the  lamps  are  placed  so  that  they 
shine  into  the  eyes  and  fog  the  vision  of  those  who 
look  into  the  windows.  To  fill  a window  with  attrac- 
tively arranged  mercihandL.se  and  then  to  light  it  in 
such  a way  that  the  goods  am  only  be  seen  (and  then 
not  clearly)  by  subjecting  the  delicate  optic  nerves  to 
the  assault  of  brilliant  and  unshaded  electric  lamps  is 
obviously  absurd.  Yet  this  is  exactly  wl  at  a great 
n afiy  shopkeepers  do.  In  arranging  the  lighting  of  a 
shop  window  it  should  be  borne  in  mind  that  the  light 
units  themselves  should  be  invisible,  since,  as  they  are 
not  for  sale,  there  is  no  object  in  making  them  the 
oenltire  of  attraction,  and  that  all  the  light  should  be 
concentrated  on  the  display,  none  being  wasted  on  the 
pavement  or  directed  into  the  eyes  of  prospective  cus- 
tomers. The  glare  and  dazzle  caused  by  brilliant 
lamps  fixed  in  the  field  of  vision  are  not  only  harmful 
to  the  eyes,  but  actually  lessen  the  power  to  see. 


| A good  example  of  the  proper  way  to  light  display 
windows  is  afforded  by  the  recently  completed  installa- 
tion at  the  stores  of  Messrs.  Buntings,  Limited,  of 
Norwich.  The  equipment,  consisting*  of  “ X-ray  ” 
mirror  glass  reflectors  and  Mazda  Gash-lied  lamps,  was 
supplied  by  the  British  Thomson -Houston  Company, 
Limited,  of  Rugby,  while  the  whole  of  the  wiring 


Fig.  i. — General  View  of  Messrs.  Buntings’ 
Windows. 


erection  work  was  carried  out  bv  the  Norwich  Cor- 
poration Electrical  Department  under  the  personal 
supervision  of  Mr.  R.  A.  Louder.  Figs.  1,  2 and  3 
give  seme  idea  of  the  effect,  but  naturally  much  of  the 
actual  effect  is  lost  in  reproduction. 

In  the  “ X-Ray  ” system  the  units  are  fixed  along 
the  top  front  edge  of  the  window  (the  only  position 
where  lull  concealment  is  possible),  the  reflectors  being 
thefipselves  so  shaped  that  all  the  light  is  thrown  down 
and  back  on  to  the  display.  The  frontage  of  Messrs. 
Buntings’  premises  has  a total  length  of  190  ft.,  the 
windows  themselves  varying  in  depth  (back  to  front) 
from  3 ft.  6 in.  to  12  ft.  In  designing  this  installation 
it  was  necessary  to  take  into  account  the  fart  that  the 
upper  half  of  the  background  was  clear  glass,  and  it 
was  considered  desirable  to  prevent  any  direct  light 
from  the  “ X-Ray  ” units  being  projected  into  the 


Fig.  2.  A Section  01  the  Drapery  Windows. 
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interior  of  the  shop,.  Thus  it  was  necessary  to  use  a 
reflector  which  should  cut.  off  the  light  half-way  up  the 
background.  “X-Ray  ” reflectors  of  the  “Jupiter  ” 
type  were  adopted,  because  they  possess  the  right  con- 
formation for  this  purpose.  A good  idea  of  the 
arrangement  of  the  light  units  may  be  gained  from 
Fig  4.  The  reflectors  are  spaced  2 ft.  apart  in  the 
deepest  windows  and  3 ft.  , apart  in  the  shallowest. 
They  are  fixed  close  to  the  ceiling  and  to  the  window 
front,  with  the  mouths  pointing  down  the  back.  A 
narrow  curtain  of  decorative  appearance  is  • fixed 
between  the  reflectors  and  the  window  in  order  to  hide 
ftfceiii  from  the  view  of  people  in  the  street.  In  all, 
Qighty-three  a X-Ray  ” reflectors  and  a similar  number 
100-watt  Mazda  Gasfilled  lamps  are  used  in  this 
ihataillarion. 

; The  Illuminating  Engineers’  Department  of  the 


A Fancy  Goons  Window. 


British  Thomson -Houston  Company,  Ltd.,  wall  be  glad 
to  give  interested  readers  further  mfoTOvation  on  the 
“ X-Ray  ” system  of  wiindow  lighting — a system  which 
hais  already  been  installed  in  many  large  shops  and 
department  stores . in  London  and  the  provinces. 
Requests  for  information  should  be  addressed  to  this 
department  at  77,  Upper  Thames  Street,  London, 
E.C.4. 

THE  ANNUAL  DINNER  OF  THE  N.A.S.E. 

On  Saturday,  January  15th,  the  N.A.S.E,  held  their 
annual  dinner  at  tihe  Holbom  Restaurant.  Members 
met  in  the  Phoenix  Saloon,  at  6.30.  and  proceeded  to 
the  Venetian  Chamber  at  7 o’clock  to  the  dinner  The 
whole  of  that  fine  room  was  filled  by  the  merry  crowd 
of  members  and  visitors,  who  proceeded  to  enjoy  a 
most  eon  wiv iaL  pvening.  Mr.  Higtbfield  performed  the 
Fait  trick,  andHbhok  the  cteir  for  the  third  time  to  the 
entire  satisfaction  of  all  present.  After  an  excellent 
repast  the  chairman  rose  to  toast  4 4 H.M.  the  King,” 
whneih  was  celebrated  wiitih  musical  .honours.'  An  excel- 
lent mu  steal  programme  wa<s  initettspersed  with  the  nest 
of  the  speeches.  Mr.  Wfh&tley  proposed  44  The  Health 
of  the  President,”  and  mentioned  how  proud  all  were 
to  see  him  in  the  chair,  and  what  an  able  leader  of  the 
N.A.S.E.  he  had  -always  been.  Mr.  Hiighfteld  then 
responded,  suitably  and  also  humorously.  Later, 
Captain  Masters  made  a moist  entertaining  speech,  in 
which  he  washed  the  Aisaociation,  every  prosperity  in 
the  future,  though  warning  them  against  the  possible 
control  of  the  industry  by  the  members  of  the  fair,  sex. 
Mr.  Revel,  who  answered  this,  told  us  that  the  was  very' 
sorry  to  have  to  mention  that  Mr.  iBtwinister,  who  had 
looked  after  them  for  so  long,  had  been  advised  by  h iis 
specialists  to  retire,  and  therefore  was  reluctantly 
resigning  (the  secreta-iy’ship  in  February.  All  were  very 
sorry  to  hear  this.  He  also  mentioned  that,  although 
the  Association  had  had  to  form  themselves  into  a 
tiade  union,  and  had  had  some  rough  times,  they  were 
now  on  a firmer  basks,  and  looked  into  the  future  with 
confidence.  Mr.  Wlindybank  toasted  ‘The  Press,” 
telling  us  that  he  was  disappointed  because  we  failed 
to  find  him  £ 100  bargains  with  a 50  per  cenit  dis- 
count, and  that  it  would  be  more  cheerful 
if  we  obtained  T.  Webster  to  illustrate 
current  topics.  He  concluded,  however, 
by  admitting  that  the  Press  had  their 
uses,  and  that  the  Association  thanked 
them  for  previous  support.  Mr.  Allen, 
replying  for  the  Press,  said  that  the 
N.A.S.E.  had  always  been  the  test- 
behaved  of  unions,  and  deserved  to  pro- 
gress in  the  future.  **  The ' Visitors  ” 
were  eloquently  toasted  by  Mr.  Sty  lie,  and 
a suitable  reply  was  given  by  a gentian  an 
whose  name  the  writer  failed  to  catch. 
The  dinner  wras  brought  to  a cheerful 
oonculsion  .by  the  whole  party  joining 
hands  and  singing  “Auld  Lang  Syne.” 


Fig.  4. — Plan  of  Messrs.  Bcntings*  Window  s. 

The  dots  represent  the  “X-Ray  ” reflector  units  and  the 
spacing  di-stance  for  the  several  sections  of  the  window  are 
noted  in  the  diagram.  Inset  left  shows  the  ••  X-Ray  ” reflectors 
(“Jupiter  ” type)  employed.  Inset  ri^ht  shows  a section  of  the 
window  on  the  line  A — B. 


Barrow. — The  T.  C.  has  decided  to  refer  back  a proposal  that 
necessary  steps  be  taken  to  obtain  a provisional  order  from 
the  Electricity  Commissioners  for  powers  to  proceed  with  a 
scheme  for  the  utilisation  of  the  river  Leven  at  Backbarrow  for 
power  purposes,  and  that  a consulting  engineer  be  engaged  to 
submit  to  the  Committee  a report  upon  the  scheme. 
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DEVELOPMENTS  IN  PRINTING  TELEGRAPHS  AND 
» TELEPHONE  REPEATERS. 


Leading  Features  of  the  Latesj  W estern  Electric 
Equipment.  ' 

( Concluded  from  page  28.) 

This  risk  is  overcome  by  the  two-way,  two-element  circuit 
illustrated  in  Fig.  6.  A separate  repeater  element  is  pro- 
vided for  transmission  in  each  direction  and  in  each  bridge 
circuit  each  line  is  balanced  by  an' artificial  line  instead  of 
by  the  other  line.  The  degree  of  amplification  possible  is 


Fig.  6. — Webern  Electric  “ 22-Type  ” Telephone 
Repeater  Circuit  (Simplified). 


now  determined  by  the  accuracy-  of  balance  between  each 
line  and  its  respective  balancing  network. 

Bor  moderate  distances  the  'two-wire  system  illustrated 
in  Fig.  5 is  satisfactory,  but  for  long  distances  the  main 
transmission  is  by  a four-wire  circuit  (one  line  being  used 
for  transmission  in  one  direction  and  the  other  line  being 
used  for  transmission  in  the  other  direction).  The  ar- 
rangement will  be  understood  bv  imagining  Fig.  6 to  be 
drawn  out  so  that  the  lower  part  of  tihe  diagram  is  some 
hundreds  of  miles  away  from  the  upper  part.  “Line  west” 
and  “line  east”  then  represent  the  two-wire  terminal 
circuits  and  are  both  comparatively  short.  More  than  ione 
one-way  repeater  may  be  us6d  in  each  half  of  the  4- wire  line 
and  each  repeater  is  equivalent  to  a reduction  of  losses 
equal  to  those  in  20  or  30  miles  of  standaixl  cable.  A 
phantom  circuit  can  be  operated  if  required  in  tfhe  main 
4-wire  section. 

It  neght  be  thought  that  the  4-wire  line  required  by  this 
system  was  very  extravagant,  but  this  is  not  so  because  the 
individual  conductors  in  cables  used  with  this  system  may 
be  as  light  as  20  lb.  per  mile.  It  is  physically  possible  to 
establish  telephonic  communication  on  this  system  between 
London  and  Rome  using  20-lb.  conductors,  and  it  is  safe 
to  prophesy  that  where  there  is  much  traffic  the  repeater 
system  in  conjunction  with  cables  will  replace  overhead 
conductors  (the  latter  .being  175  lb.  or  heavier  per  mile). 
The  New  York  to  San  Francisco  line  uses  4354b.  con- 
ductors and  started  with  three  repeaters  and  heavy  loading. 
Now,  however,  the  loading  cods  'have  been  removed  and 
12  repeaters  are  used.  The  perfection  of  repeaters  means 
that  the  day  of  loading  aerial  telephone  conductors  is 
practically  past.  Cables  will,  of  course,  continue  to  be 
loaded  to  avoid  distortion. 

From  demonstrations  with  a 2-wire  system  equivalent 
to  38  miles  of  standard  cable  and  reduced  to  14  miles  by- 
repeaters,  and  with  a 4-wire  system  equivalent  to  72  miles 
and  reduced  to  11  miles  bv  repeaters,  we  can  vouch  for 
the  practical  efficacy  of  the  W.E.  repeater  sets. 

In  concluding  these  notes,  mentfpn  must  be  made  of 
certain  testing  equipment  developed  for  use  with  this 
system.  Test  instruments  and  keys  on  the  repeater  panels 
are  arranged  so  that  all  routine  tests  and  adjustments  can 
be  effected  with  a minimum  of  delay,  and  indicating  in- 
struments and  dials  are  arranged  so  that  the  miles  of 
standard  cable  gained  by  the  use  of  the  repeaters  can  be 
cietermined  quickly  by  instruments,  with  less  trouble  and 


greater  accuracy  than  possible  '.by  the  old  method  of  shunt- 
ing a telephone  to  obtain  equality  of  result  with  and  with- 
out repeaters. 

We  were  particularly  impressed  by  an  oscillation  gene- 
rating set  which,  again  using  the  ubiquitous  three-electrode 
vacuum  tube,  yields  testing  current  at  any  frequency  from 
.200  cycles  up  to  4,000  cycles  or  even  20,000  cycles.  This 
generating  set  is  so  designed  and  constructed  that  it  may 
fairly  rank  as  a precision  instrument*  yielding  a definite 
output  for  definite  settings,  practically  independent  of  the 
particular  tube  used  and  of  the  load  supplied. 


, Questions,  and  Answers  by  Practical  Men. 

BIKES. 

Ocestioxs  : We  invite  our  reader*  to  send  u*  questions,  preferably  on 
technical  problem*  that  have  arisen  in  actual  practice.  Question*  which 
vie  consider  of  sufficient  interest  to  our  readers  wilt  either  be  replied  to 
dkder  " Answers  to  Correspondents  " or  replies  will  be  invited  from  our 
readers.  One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column,  t 

ANSwtBs : A fee  of  10*.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit , and  os.  for  the  one  we  select  as  second  best . 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  con - 
ciseness,  as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award , or  to  accept  only  one  reply,  if,  in  his  opinion x the  answers 
received  do  not  possets  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts , if  unaccepted , should  enclose  stamped  addressed 
envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a " nom  de  plume**  but , both  in  the  case  of  questions 
and  answers , the  competitor's  real  name  and  addrss  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor’s  decision 
is  final. 

Commencing  with  Questidn  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  the  most  times 
during  the  next  twelve  months. 

The  words  “ Questions  and  Answers  **  or  " Q *’  and  “ A **  should  be 
placed  at  the  top  left-hand  comer  of  all  letters  intended  for  this  column. 

Question  No.  109. 

I have  a motor  starter  with  the  resistance  burnt  out. 
It  is  40  horse-power,  440  volts.  How  can  I calculate  the 
size  and  quantity  of  wire  required  to  rewind  this  resistance 
to  start  against  full  load*? — “ Astatic.” 


Question  No.  iio. 

How  are  water  wheel  generators  got  into  exact  step? 
WJth  a steam  turbine,  a small  hand  or  motor  operated 
wljtel  will  give  a small  amount  of  regulation  of  speed.  Is  a 
similar  method  adopted. with  water  wheel  generators? — 
“ Phase.” 

( Replies  to  Questions  Nos.  109  and  no  must  be  received 
not  later  than  January  29,  1921.) 


D.C.  MOTORS  FOR  VARIABLE  VOLTAGE. 

In  certain  cases,  for  instance,  in  submarines,  it  is  re- 
quired that  direct  current  motors  should  be  supplied  from 
a battery  of  accumulators,  the  voltage  of  which  is  liable  to 
vary  be  tween  1.65  and  2.7  volts  per  cell. 

Notwithstanding  this  voltage  variation,  it  is  possible  to 
construct  motors  that  run  at  practically  constant  speed.  In 
the  case  of  submarines,  the  voltage  may  vary  between  220 
and  330  volts,  arid  100  h.p.  motors  have  been  built  that  run 
at  a speed  that  varies  by  only  about  1 per  cent,  within  these 
voltage  limits,  this  result  being  attained  bv  providing  series, 
shunt  and  commutating  pole  windings,  and  also  back  am- 
pere-turns on  the  field.  The  relative  magnitudes  required 
for  the  ampere-turns  required  on  these  various  windings 
are  discussed  at  some  length.  (Abstract  in  the  Technical 
Review,  of  an  article  bv  H.  Roth,  in  the  K.T.Z.) 


Blackpool. — Sanction  has  been  received  to  the  following 
borrowings  : Buildings.  £600  for  30  yeais  ; .£26,426  for  25  years  ; 
and  transformers,  etc.,  £2,974  for  20  years.  The  Electricity 
Committee  have  accepted  the  tenders  of  Park  Royal  Engineering 
Works  for  three  switches  for  H.T.  gear  for  transformer  chambers 
and  the  tender  of  Metropolitan-Vickers  for  a H.T.  switch.  The 
cost  is  to  be  charged  against  the  new  £30,000  cable  loan. 
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The  ENGLISH  ELECTRIC  COMPANY,  Ltd., 

Queen’s  House,  Kiugswsy,  London,  W.C.2. 


BUSINESS  NECESSITY! 

THE  EQUIPMENT  OF  OFFICE 
OR  FACTORY  IS  INCOMPLETE 
WITHOUT 

Western*  Electric 

Interphones 


Our  staff  of  Telephone  Engineers  are  always  at  the  disposal 
of  our  customers  to  give  absolutely  impartial  advice  on  all 
telephone  matters. 


Write  us  for 
full  particulars. 


WtsTemEJtcTr/'c  CmpantjLmM. 


Works:  NORTH  WOOLWICH, 
LONDON,  E. 


Electric  Motors 

and  industrial  electric  plant 
manufactured  at  the  specialist 
works  of  the  Company : 
DICK,  KERR  WORKS,  PRESTON, 
ORDNANCE  WORKS,  COVENTRY, 
PHCENIX  WORKS,  BRADFORD, 
SIEMENS  WORKS,  STAFFORD, 
WILLANS  WORKS,  RUGBY. 


With  such  a system  the  busy  man  can  keep  in  touch 
with  every  part  of  his  plant  and  can  connect  with 
any  section  by  simply  pressing  a button. 


Our  range  of  these  intercommunication  instruments  is 

COMPLETE. 
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Installation 


Adaptability  to 

conditions,  inexpen- 
sive installation  and 
simplicity  ensure  the 
Henley  Wiring  System 
the  well-merited  popu- 
larity it  enjoys.  Proof 
of  this  may  be  found 
by  its  use  in  so  many 
housing  schemes 
where  economy  with 
efficiency  is  essential. 

ft*  THE 


WIRING 

SYSTEM 


• I . T.  Henley' a Telegraph 
11  J Ad..  Blum  field 

Street . London,  /•;  ('.  2. 


t sm 


1920  Engineering  on 
A.D.  20  Foundations. 


OUR  illustrations  show  two  Cradle 
Spans  in  a 6,6oo-volt  3 -phase  Power- 
Carrying  Line  installed  by  us  to 
the  order  of  the  Appleby  Iron  Co.,  Ltd., 
Scunthorpe. 

The  picture  on  the  right  shows  the 
Line  crossing  a sunken  road,  the  pole  on 
the  far  side  being  an  angle  pole  fitted  with 
double  insulators. 

The  picture  on  the  left  portrays  the 
Line  crossing  Ermine  Street,  the  far- 
famed  Roman  road  -which  is  still  for 

long  distances  a living  highway,  its  solid  Roman  foundations  having  survived  the  Dark  Ages.  The  pole  on  the  left 
of  the  picture  is  fitted  with  duplicate  suspension  and  earth  guards,  the  Line  from  thence  running  alongside  the 
public  thoroughfare. 

And  so  we  carry  power — carry  it  with  as  much  certainty  as  did  the  Romans  wield  it— and  bring  the  remote  factory 
or  mine  within  the  zone  of  Electrical  aid.  We  reproduce  the  above  picturesque  conjunction  of  old  and  new  just  to 
remind  you  that  we  specialise  in  the  application  of  Electricity  to  Industrial  needs,  and  its  transmission  overhead  as 
well  as  underground. 

Our  experience  in  this  direction  is  unique,  and  is  ahvays  placed  at  your  disposal  willingly. 


JOHNSON  & PHILLIPS  LTD.,  CHARLTON,  LONDON,  S.E.  7. 
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TO  OVB  READERS 

Electricity  is  published  every  Friday,  and,  if  ordered,  is  on  sale  at  the 
principal  Railway  8tation  Bookstalls  and  Newsagents  01  that  day.  It  has 
a very  large  sale  throughout  the  United  Kingdom,  as  well 
as  in  the  British  Colonies  and  Abroad. 

Tho  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identify  himself  with 
their  views. 

Questions  to  which  an  answer  is  required  must  be  accompanied  by  a 
2d.  stamp  *for  reply.  When  considered  of  sufficient  interest  the  answer 
will  probably  appear  in  the  paper. 

New  advertisements  for  the  displayed  columns  und  alterations  to  existing 
ones  must  roach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription. — 17&.  6d.  a year,  9s.  half-year,  4s.  6d.  a quarter  in  advance, 
postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  S.  Rentell  and  Co.,  Ltd., 
96  39,  Maiden  Lane,  London,  W.C.2.  Telephone,  No.  2460  Gerrard. 


Current  Topics. 

One  of  the  most  crying*  needs  of  the  day  if  electricity 
supply  is  to  be  brought  within  the  reach  of  small 
householders  is  a cheaper  system  of 
Cheaper  wiring  than  the  orthodox  and  un- 
Wiring  doubtedly  excellent  conduit.  There 

Systems.  are  alternative  systems  on  the 

market,  vide  Henley’s  Stannos,  etc., 
but  there  is  still  a link  missing  for  the  smaller  cottage 
property.  Mr.  Milne  in  his  paper  before  the  Institu- 
tion last  autumn  pointed  out  the  great  advantages 
which  would  accrue  from  the  introduction  and  official 
approval  of  such  a system  or  systems,  and  the  subject 
was  later  commented  upon  by  the  Faraday  Journal 
which  instanced  the  absurdities  of  contrasting  the 
relative  safety  of  premises  lighted  respectively  by 
paraffin  lamps  and  electricity  installed  on  the  conduit 
system.  Yet  no  exception  is  taken  to  the  use  of  types 
of  paraffin  lamp  which,  are  potential  sources  of  con- 
flagration every  time  they  are  used. 


Most  electricity  supply  regulations  are  very  drastic 
in  regard  to  protection  against  fire  risks,  and  rightly 
so,  hut  there  has  grown  out  of  this  insistence  upon 
safety  a theory  that  for  electric  wiring  something  in 
the  nature  of  solid  drawn  steel  tube  with  numerous 
draiw-im  and  inspection  boxes  is  an  absolute  sine  qua 
non . A certain  infinitesimal  fire  risk  must  he  allowed, 
or  it  is  manifestly  unfair  to  allow  householders  the  free 
use  of  unprotected  candles.  In  these  matters  we  are 
woefully  inconsistent.  Some  electrical  contractors,  if 
asked  to  inslfca'IJ  such  a dangerous  appliance  as  a 
paraffin  lamp  would  insist  that  at  least  it  must  be 
firmly  secured  tx>  the  floor  or  wall,  that  it  should  be 
fitted  with  a fire  extinguisher  in  case  the  paraffin  con- 
tainer explode,  and  that  it  should  be  impossible  to  turn 
the  wick  either  too  high  or  conversely  so  low'  as  to 
immerse  the  charred  tip  in  the  paraffin. 


Then  as  to  outdoor  service  connections;  isn’t  it 
rather  extraordinary  that  overhead  wires  have  not 
caught  on  more  in  this  country?  Such  services  would 
be  quite  unobtrusively  contrived  at  the  hacks  of  con- 
sumers’ premises  and  need  not  be  a danger  to  passers- 
by.  The  universal  application  of  the  metal  filament 
and  gas-filled  lamp  has  reduced  current  consumption 
for  lighting  at  all  events  to  such)  dimensions  that  very 
small  conductors  will  serve  quite  a large  installation, 
and  it  is  no  longer  necessary  or  desirable  to  run  heavy 
conductors  from  street  service  mains  to  the  house- 
holder’s meter.  Possibly  the  slow*  development  of  this 
cheap  method  of  distribution  may  be  due  to  public 


ignorance  of  its  possibilities,  a fact  which  a recent 
incident  at  Hayward’s  Heath  would  appear  to  indicate. 


It  seems  that  a member  erf  the  Urban  Council  at 
Hayward's  Heath  had  electric  light  installed  at  his 
residence,  and  in  connection  therewith  wires  were 
erected  across  the  highway.  The  Council  has  hitherto 
vetoed  overhead  w ires  of  this  character,  but  on  looking 
up  the  legal  position  suddenly  discovered  that  so  long 
as  poles  are  erected  on  private  ground  and  the  wires 
do  not  interfere  with  traffic  on  the  highway  there  is  no 
necessity  to  obtain  the  Council’s  permission.  If  on. 
the  othe'r  hand,  the  poles  themselves  are  erected  along 
the  highway,  the  legal  position  is  different. 

There  is  a good  deal  of  private  electric  lighting' 
installed  at  Hayward’s  Heath,  but  this  is  the  first 
instance  of  the  generating  plant  of  one  house  supplying 
another,  the  germ,  perhaps,  as  a local  caper  points 
out,  of  a systemi  of  lighting  for  part  of  the  towmship. 
Burgess  Hill  has  been  electrically  lighted  for  some 
years  now,  and  the  same  system  was  there  adopted* 
viz.,  overhead  wires  on  poles  erected  on  private 
.property.  At  the  Hayward’s  Heath  Council  meeting 
at  which  the  matter  w as  ventilated,  it  was  decided  to 
refer  the  subject  back  for  further  consideration.  Inci- 
dentally, the  episode  points  the  way  to  considerable 
expansion  in  the  electrification  of  house  property. 
When  I stayed  in  Wales  laist  Easter  the  service  wires 
for  the  electric  lighting  of  the  hotel  came  in  from  a 
pole  line  just  under  my  bedroom  window,  and  were 
by  no  means  unsightly. 


By  a curious  coincidence  I had  no  sooner  wr.ritten  my 
last  week’s  notes  on  the  financial  stringency  and  the 
possibility  of  the  adoption  of  the  old- 

No  Money.  time  system  of  barter,  or  the 
exchange  of  goods  to  value,  than  I 
read  of  the  system  being  actually  applied  to  the  dis- 
posal of  herrings.  Early  in  December  tjie  Govern- 
ment announced  that  no  herring  price  would  be 
guaranteed  in  1921.  The  news  took  the  fishermen  by 
surprise,  and  as  a result  of  conversations  among  the 
fisherfodk  in  Scotland  some  system  of  barter  is  sug- 
gested a$  a wav  out  of  the  difficulty  created  by  the 
removal  of  control.  A minimum  price  per  cron  (750 
fish)  has  been  suggested,  together  with  its  disposal 
among  the  fishermen  and  a sinking  fund  respectively. 
Buyers  would  also  he  expected  to  contribute  to  the 
latter. 

Salesmen's  commissions  to  be  a fixed  percentage 
below  that  of  1920,  and  the  difference  also  to  go 
towards  swelling  the  sinking  fund,  as  well  as  dis- 
counts on  buyers’  accounts.  Government  to  facilitate 
bank  advance’s  to  buyers  for  the  payment  of  fishermen. 
A comibittee  to  endeavour  to  arrange  some  system  ot 
barter  whereby  goods  would  be  imported  into  the 
fishing  villages,  of  equivalent  value  to  the  amount  ot 
herrings  exported.  Government  also  to  allow  the 
bartered  goods  to  be  imported  free  of  levy.  Such,  in 
brief,  and  according  to  a Daily  Mail  contributor,  is 
the  solution  now  being  discussed  by  Scottish  fishertoik. 
With  its  mind  set  on  economy  the  country  is  sick  ot 
doles  and  subsidies,  and  a scheme  of  bartering  herrings 
c;n  some  such  lines  as  the  foregoing  would  not  cost 
the  taxpayer  a single  penny.  On  the  other  hand,  it 
would  have  the  effect  of  restoring  much-needed  confi- 
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dence  to  an  industry  manned  by  men  to  whom  the 
country  owes  much  for  the  keeping  of  the  seas  during 
the  war. 


Some  months  ago  I congratulated  the  Liverpool 
Corporation  upon  its  acquisition  of  a motor-bus  service 
and  referred  to  the  enterprise  shown 
Motor-Buses  by  the  Merseyside  Corporation  in 
and  How  Not  being  among  the  first  of  municipalities 
to  outside  London  to  recognise  the  limi- 

RunThem.  tations  of  the  electric  tramway  for 
busy  cities.  Liverpool  has  tried  its 
experiment  and  failed  lamentably.  It  is  not  the  fault 
of  the  motor-bus  as  a means  of  passenger  transport 
that  the  city  claims  to  be  losing  ^40,000  annually  on 
the  venture,  and  has  already  curtailed  the  service.  It 
would  be  interesting  if  the  motor-bus  accounts  could 
be  madfe  public.  In  the  first  place,  a type  of  vehicle 
was  adopted  which  it  was  very  obvious  to  any  observant 
engineer  could  not  fail  to  have  a rapidly  deteriorating 
effect  upon  ordinary  road  surfaces.  Apparently  no 
assistance  or  advice  was  sought  from  other  authorities 
with  experience  of  motor-omnibus  services,  either  in 
the  choice  of  suitable  vehicles  or  the  general  questions 
of  organisation,  (management  and  maintenance. 


Although  the  engines  of  these  ’buses  were  made  by 
the  same  company  which  caters  for  the  requirements  of 
the  London  General  Omnibus  Company,  there  were 
more  breakdowns  in  Liverpool  in  the  first  three  to  six 
months’  running  than  one  witnesses  in  a corresponding 
period  of  years  in  London  streets.  The  vehicles  were 
more  often  out  of  commission  than  in ; it  was  impossible 
to  rely  upon  the  service  .because  there  were  apparently 
no  spare  buses  to  take  the  place  of  the  stranded  ones. 
Sheds  were  at  first  located  miles  away  from  the  route 
so  that  the  empty  vehicles  had  to  eat  up  gallon  upon 
gallon  of  fuel  totravel  to  and  from  their  service  routes. 
Depreciation  of  road  surfaces  set  in  very  early,  and, 
as  a result,  the  original  routes,  which  alternated  with 
those  already  served  by  the  trams,  were  changed  so  that 
the  ’buses  would  run,  over  paved  setts,  and  serve  the 
same  routes  as  the  trams,  an  obviously  suicidal  policy 
seeing  that  their  only  advantage  then  was  in  the  matter 
of  a somewhat* speedier  journey.  No  w’onder  the  ser- 
vice runs  at  a loss,  and  small'  wonder  that  a local  heavy 
motor  concern  has  offered  to  put  the  system  on  a 
paying  basis  on  the  principle  of  no  cure  no  piay. 

Elektron. 


1 Ediswan  8ocial. — On  the  5th  inst.,  the  second  of  a series  of 
Socials  was  held  in  the  Bristol  Showrooms  of  the  Edison  Swan 
Electric  Co.,  Ltd.,  under  the  Chairmanship  of  Mr.  Fifield.  A 
varied  programme  of  songs,  dialogues,  recitations  and  a display 
of^conjuring  made  the  evening  a complete  success. 

^ Meetings. — The  next  regular  meeting  of  the  Kelvin  Lodge 
will  be  held  at  Mark  Masons’  Hall,  Great  Queen  Street,  London, 

W.C.2,  on  Friday,  28th  inst.,  at  4 p.m. The  Inst.  E.E.,  will 

meet  at  the  Inst.  C.E.,  Great  George  Street,  Westminster,  SAW, 
on  Thursday,  the  27th  inst.,  at  6 p.m.  Paper  : “ Temperature 

Limits  of  Large  Alternators,”  by  Mr.  G.  A.  Juhlin  (Member.) 

The  Junior  Inst,  of  Engineers,  will  meet  on  Friday,  21st  inst., 
at  Caxton  Hall,  at  8 p.m.  Lecturette  : “ Motor  Yachts,”  by 
Basil  H.  Joy.  Also  on  Friday,  28th  inst.,  at  Institution  Rooms 
at  8 p.m.,  Lecturette  : “ Manufacture  of  Portland  Cement,”  by 
J.  W.  Warded  (Member),  and  on  Friday,  4th  February,  at 
Caxton  Hall,  at  8p.m.,  Lecturette:  “Surface  Tensions  and 
Some  of  its  Industrial  Applications,”  by  W.  H.  Ballantyne,  B.Sc., 
Member). 
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ELECTRICAL  ENGINEERING,  GRADE  II. 
C.C.  WORK. 

Solutions  to  Questions  set  at  the  1920  Examination 
of  the  City  tmd  Guilds  Institute . 

By  Edward  Hughes,  B.Sc.,  A.M.I.E.E. 


(Continued  from  page  23.) 

Q.  10. — A transformer  is  connected  to  a source  of 
supply  whose  frequency  and  potential  difference  can 
be  independently  varied.  Explain  carefully  how  the 
core  loss  will  vary  if  (a)  the  frequency  is  kept  constant 
and  the  voltage  varied,  and  (ft)  the  voltage  is  kept 
constant  and  the  frequency  varied. 


A . 10. — The  core  loss  of  a transformer  consists  of 
(a)  the  hysteresis  loss  due  to  the  iron  being  subjected 
to  alternating  magnetisation,  and  may  be  regarded  as 
the  energy  required  to  overcome  the  friction  within 
the  iron  owing  to  the  molecular  magnets  being  con- 
tinually reversed  ; and  (ft)  the  eddy  current  loss  due  to 
the  circulating  currents  that  are  induced  in  the  laming 
tions  by  the  alternating  flux. 

The  hysteresis  loss  is  proportional  to  the  frequency 
of  the  alternating  current  and  to  the  1.6th  power  of 
the  flux,  whilst  the  eddy,  current  loss  is  proportional 
to  the  square  of  the  frequency  and  the  square  of  the. 
flux ; i.e .,  if  /be  the  frequency,  and  <f>  the  flux,  then 
hysteresis  loss  = kx  / </>1 * * * *-6 
and  eddy  current  loss  =k2  f%  6*, 
where  kx  and  k2  are  constants  for  a given  transformer. 

If  a sinusoidal  voltage  V be  applied  to  a primary 
winding  having  T turns,  and  if  the  voltage  drop  due 
to  resistance  and  magnetic  leakage  be  negligible  in 
comparison  with  the  induced  e.m.f.,  we  have 
V = 4.44  T f <f>  x io-9. 

Now,  if  the  frequency  be  kept  constant,  and  the 
vpltage  varied,  then  <f>  oc  V,  so  that 
hysteresis  loss  a F1*6 
and  eddy  current  loss  a F1, 
i.e.,  the  core  loss  varies  approximately  as  the  square 
of  the  voltage. 

On  the  other  hand,  if  the  frequency  be  varied  w’hile 
the  voltage  is  kept  constant,  then  a ~ , so  that 

/ j \ 

hysteresis  loss  oc  f x \j) 

/ 1 \°" 

-(f) 


and  eddy  current  loss  a /‘  X 

= constant, 

i.e.,  the  eddy  current  loss  is  now  independent  of  the 
frequency.  Hence  the  core  loss  decreases  to  some 
extent  as  the  frequency  is  increased,  the  decrease  being 
small  or  large  according  as  the  hysteresis  loss  is  small 
or  large  in  comparison  with  the  eddy  current  loss. 
(To  be  continued .) 


Burnley. — -At  a meeting  of  the  T.C.,  when  the  unemployment 
problem  was  considered,  Mr.  Sutcliffe  said  they  had  work  iu 
the  Electiicity  Department  which  would  provide  full  time  em  - 
ployment for  about  400  men  if  they  could  get  a sufficient  number 
of  cable  jointers.  Nearly  300  people  wanted  electricity  in  their 
houses,  but  they  had  not  men  to  carry  out  the  work. 
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JUNCTION,  BOXES. 

Amongst  the  various  difficulties  against  which  electric 
supply  engineers  have  had  to  den  tend  during  the  last  few 
years  has  been  the  slow  production  of  junction  boxes.  Bad 
as  the  position  was  for  obtaining  deliveries  during  the  war, 
the  supply  undertaking  could  feel  that  it  had  other  reasons 
as  well,  backed  bv  the  approval  of  the  Government  and 
public,  for  the  exercise  of  deliberation  and  selection  in  ■ ex- 
tensions of  their  networks  and  the  connecting  up  of  new 
consumers.  Since  the  Armistice,  hundreds  of  new  consumers 
have  been  clamouring  for  connection;  but  the  supply  of 
straight-through  and  terminal  boxes  for  the  new  mains,  and 
service  boxes  and  house-service  cut-outs  for  new  consumers 
lagged  months  behind  the  demand.  Arrears  accumulated 
during  the  moulders’  strike,  and  now,  although  foundries 
are  gradually  making  up  for  lost  time,  and  cable  deliveries 
are  *dso  appreciably  better,  the  demand  for  junction  boxes 
like’ 7 to  show  little  sign  of  abatement. 


selves  and  the  wall  of  the  box,  the  amount  of  compound 
required  for  filling  is  reduced  to  a minimum.  This  point 
will  be  particularly  appreciated  by  engineers  in  charge  of 
large  networks,  on  which  the  expenditure  on  box  compound 
is  a serious  item.  It  will  be  seen  by  the  illustrations  that 
the  compound  gland  type  has  been  adopted,  and  that  any 
uncertainty  of  proper  bonding  between  the  lead  of  the  cable 
ami  the  box  is  eliminated  by  a tinned  copper  earthing  strip 
at  each  way,  which  is  sweated  to  the  cable  and  screwed  down 
against  a machined  surface  on  the  box  itself.  Another 
point,  which  will  meet  with  the  approval  of  the  practical 
mains  engineer,  is  the  thickness  of  the  lugs.  Many 
engineers  know  to  their  cost  the  trouble  from  breakages  of 
lugs  in  the  earlier  designs  of  junction  bdxes. 

Fig.  2 shows  the  design  of  one  of  the  service  boxes  for 
use  on  triple  concentric  distributors,  the  one  for  taking  a 
service  from  the  middle  concentric  conductor  and  the  neutral 
without  exposing  the  middle  conductor,  and  it  will  be  found 
a convenience  that  the  castings  of  these  boxes  are  made  to 


Fin.  1. — House  Service  Box  for  3-Cork  Cable. 


In  these  circumstances,  it  is  not  surprising  that  the 
Edison  Swan  Electric  Co.,  Ltd.,  whose  cable  department 
has  developed  as  rapidly  in  the  output  of  main  cables  as  in 
the  supply  of  cables  for  house-wiring,  should  have  decided 
to  commence  the  manufacture  of  junction  boxes  at  the 
Ponders  End  Works. 


Fig.  2. — House  Service  Box  for  Trifle  Concentric 
(Middle  and  Neutral)  or  Concentric  Cable. 


The  boxes,  while  following  the  lines  which  have  been 
found  most  suitable  for  normal  conditions  in  general  prac- 
tice, possess  some  interesting  features  in  technical  detail. 
Fig.  1 illustrates  the  three-core  service  box,  a feature  of 
which  is  that  while  there  is  ample  room  for  making  con- 
nections. and  good  clearance  between  the  conductors  them- 


Fic,.  3. — Terminal  Box  for  3-Corr  Cable. 

1 be  interchangeable  with  those  for  use  on  ordinary  two- 
1 conductor  concentric  cables.  The  boxes  for  sendees  from 
| the  inner  and  neutral  conductors  of  a triple  concentric  are, 
I of  course,  larger,  as  the  middle  concentric  conductor  has  to 
| be  cut  in  order  to  bare  the  inner,  and  sufficient  length  has 
to  be  prvnided  for  the  fitting  to  re-connect  it. 
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in  the  terminal  boxes  (Figs.  3 and  4),  the  Ediswan  Co. 
has  adopted  the  wiping  gland  in  preference  to  the  compound 
gland.  The  former,  although  it  may  involve  the  exercise 
of  a little  more  skill  in  fitting  up  the  box,  always  presents 
a neater  appearance,  ensures  good  bonding,  ahd  eliminates 
the  drippiness  and  stickiness  which  are  frequently  in  evi- 
dence when  a compound  gland  is  used  in  a vertical  position. 
In  its  terminal  box,  the  Company  has  departed  from  the 
usual  practice  of  screwing  the  wiping  gland  into  a thread  cut 
in  th  3 two  halves  of  the  box.  With  a screwed-in  wiping  gland, 
it  is  virtually  impossible  to  have  a perfect  joint  both  between 
the  two  halves  of  the  box  from  top  to  bottom  and  between 
the  gland  and  the  box.  If  one  is  sufficiently  tight,  the  other 
is  apt  to  be  too  loose.  In  the  Ed  is  wan  pattern  the  brass 
wiping  gland  has  wide  flange  which  is  bolted  to  a machined 
surface  on  the  lower  end  of  the  box.  Besides  ensuring 
a good)  bond,  the  two  halves  of  the  box  can  be  bolted  tight 
together  and  the  compound  poured  in  at  a high  temperature 
without  risk  of  its  leaking.  Separate  bushes  are  provided 
for  each  of  the  tails,  which  have  a straight  vertical  run 
making  short-circuiting  absolutely  impossible. 


Fig.  4.  Terminal  Box  for  Concentric  Cable. 

The  Ediswan  Co.  has  issued  an  illustrated  catalogue  of 
low  tension  boxes,  in  which  these  and  other  patterns  are 
described  in  detail.  A feature  being  a list  of  a dozen  sizes 
or  plain  castiron  cases  with  iron  covers,  with  a list  of 
extras  for  capped  bosses  for  conduits,  wiping  glands.,  sealing 
glands,  packing  glands,  and  filling  plugs  to  make  them 
adaptable  to  any  purpose  for, which  special  boxes  are  re- 
quired. 

Together  with  the  above  list,  a separate  catalogue  of 
house-service  cut-ouits  has  also  been  brought  out. 


ALUMINIUM  TRANSMISSION  LINES. 


An  interesting  note  has  appeared  in  the  Technical  Re- 
view, prepared  from  an  article  by  M.  Dusaugly,  in  Annales 
dcs  Posies,  Tildgraphes  et  Telephones,  describing  the  manu- 
facture, qualities^  and  use  of  aluminium  for  electric  trans- 
mission lines. 

A Commission  on  Aluminium,  appointed  in  1913  decided 
that  the  following  rules  should  hold  for  commercial  alumi- 
nium : — (1)  It  should  be  99  per  cent.  pure.  (2)  For  wires 
in  suspension,  the  breaking  stress  should  exceed  20 
kg. /mm.2  for  wires  Up  to  35/10,  and  should  exceed 
*8  kg./mm.2  for  wires  35/10  to  50/10.  The  tolerance  on 
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strand  diameter  is  2 per  cent. ; the  tolerance  on  Stress  is 
2.5  per  cent.  For  aluminium  used  in  machines  and  insu- 
lated cables  the  breaking  stress  should  not  exceed 
9 kg./mm.3  (3)  The  limit  of  elasticity  for  hard-drawn  wire 
shall  not  be  less  than  11  kg./mm.2  The  extension  at  rup- 
ture of  hard-drawn  wire  shall  be  2 per  cent.,  and  of  annealed 
wire  25  per  cent.  (4)  The  pliability  shall  be  tested  by  bend- 
ing through  180  deg.  backwards  and  forwards  round  dia- 
meters as  follows  : — 

Diameter  of  the  bend,  6 mm. — 12  mm. 

No.  of  bends=25  for  a 1.0  mm.  wire,  15  for  a 3 mm. 

No.  of  bends=2o  for  a 1.5  mm.  “wire,  12  for  a 4 mm. 

No.  of  bends=  15  for  a 2lo  mm.  wire,  10  for  a 5 mm. 

No.  of  bends=io  for  a 2.5  mm.  wire. 

(5)  The  resistance  of  annealed  conductors  shall  be  2.89 
michroms  per  cm.2  at  20°  C.,  ue.,  60  per  cent,  copper  con- 
ductivity. Conductivity  of  hard-drawn  wire  shall  be  2.95 
' michroms.  The  temperature  coefficient  is  taken  as  0.00449 
per  i°  C.  Tolerance  on. resistance,  1 per  cent. 

A comparison  of  the  merits  of  metal  using  copper  or 
aluminium  shows  that  the  relative  weight  of  aluminum  to 
copper  is  30  to  100  for  equal  section,  42  to  100  for  equal  heat- 
* ng  by  the  same  current,  52  to  100  for  section 
of  equal  conductivity.  If  the  price  of  aluminum  is  m times 
that  of  copper  (pre-war,  m- 1.5),  the  saving  in  using 
aluminium  becomes  in  these  cases,  100-30  w,  100-42  m. 
100-50  m,  or  55  per  cent.,  37  per  cent.,  25  per  cent. 

The  increase  of  resistance  due  to  high  frequency  currents 
is  less  in  aluminium  than  in  copper.  The  relative  sags  on 
a 60-metre  span  of  3 mm.  wire  at  io°  C.  are,  150  cm. 
for  aluminium  and  47  cm  for  copper;  the  wires  having 
"been  erected  to  give  a factor  of  safety  of  3,  when  the  wind 
pressure  is  120  kg. /metre2,  equivalent  to  a’  pressure  of 
72  kg.  per  sq.  metre  of  longitudinal  section  of  wire.  Other 
comparisons  at  various  temperatures  are  given.  Instead  of 
using  bronze,  duralumin  might  be  used.  The  author  knows 
of  only  one  aluminium-steel  transmission  line  in  Europe, 
namely,  in  the  Dauphine,  wthere  a 6o,ooo-volt  transmission 
line  at  an  altitude  of  6,000  ft.,  made  of  6 conductors,  3 
being  112  mm.2  section  (breaking  stress. 2, 900  kg.),  3 be- 
ing S8  mm.2  section  (breaking  stress  2,270  kg.),  has  lasted 
for  two  years  with  only  two  breakdowns;  one  due  to  the 
slipping  of  a support,  the  other  due  to  an  electrical  contact 
with  a low-tension  line.  The  conductors  were  designed  to 
carry  9 kg.  of  ice  per  metre.  The  mse  of  aluminium-steel 
lines  with  spans  of  300  metres  is  suggested  and  a table  of 
comparisons  for  such  lines  is  given. 


THE  ROYAL  EDISWAN  “ FULLOLITE  ” LAMPS. 


One  of  the  principal  objections  to  the  use  of  the  ordinary 
type  of  gasfilled  lamp  without  scion tificially  designed  shades 
for  shop  window  lighting,  etc.,  as  well  as  for  office  and 
domestic  lighting  when  methods  other  than  the  indirect 
system  are  used,  is  the  j 

glare  effect  of  the  intensely 
brilliant  filament. 

The  “ Fullolite  ” lamp 
which  has  recently  been  in- 
troduced by  the  Edison 
Swan  Electric  Co.,  Ltd., 
overcomes  this  objection 
by  the  provision  of  an  opal 
glass  bulb  instead  of  the 

usual  clear  glass.  The  sur-  / V 

face  of  the  opal  glass  be- 
ing smooth  and  polished, 

the  bulb  does  not  collect  \ 

dust,  in  the  same  way  that 

the  ordinary  sandblasted  or 

acid  obscured  lamp,  with 

its  roughened  surface  will 

do.  The  new  lamps  can 

be  obtained  in  all  standard 

voltages  and  ratings  up  to 
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ELECTRICAL  ENGINEERING— continued. 

Electrical  Engineering  Practice.  By  Mbares  and  Neals 
Large  Electrio  Power  Stations.  By  Klinoenbsro 
Arithmetic  of  Electrical  Measurements.  By  Hobos  . • 

Principles  and  Practice  of  Electrical  Testing.  By  Allen 
Illuminating  Engineering.  By  Gastf.r  and  Dow 
Ixcalisation  cf  Faults  in  Electric  Street  Mains.  By  Rapheal  . 

TELEGRAPHY  AND  TELEPHONY-  ^ d. 

Elementary  Telegraphy.  By  Pendry  ***<40 

Telephone  Troubles  and  How  to  Find  Them.  ■ By  Hydk  nd  97 

Telegraphists’  Guide.  By  Bell  sod  Wilson  ..  ..  ..  nd  5 o 

Hughes  and  Baudot  Telegraphs.  By  Crotch net  26 
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Notes  on  Telegraphy.  By  Mogo  ..  ..  ~ ..  ..  [nd  26 

Practical  Tefepnouy.  By  Bell  end  Wilson  (3) 

. Handbook  of  Technical  Instruction  for  Wireless  Telegraphists. 

By  Hawkhead nd  7 o 

Mating  of  Wirafoes  Telegraphy  for  Naval  Electricians.  By  Robisom  nd  17  6 
A3.C.  of  the  Telephone.  By  Homans  ..  ^ met  6 6 

The  Western  Electric  Automatic  System,  By  Arson  net  x 0 
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The  ELECTRIC  TRAMCAR  HANDBOOK, 

For  Motormen,  Inspectors,  and  Depot  Workers. 

By  W.  A.  AGNEW. 

CONTENTS:  The  Electric  Circuit— Electric  Tramways— Electric 
Tramcar* — Controller* — Brakes — On  the  Road— Faults  and 
Breakdowns — Ihdex. 

What  the  Prats  says  : 

“There  is  no  doubt  that  a careful  study  of  it,  by  such  tramway  employes,  would 
result  in  a considerable  saving  in  current  and  repairs  and  maintenance  accounts 
of  most  tramways  undertakings.  . . . The  Handbook  seems  very  reliable  and 
generally  free  from  printers’  errors.” — Electrician. 

“ Can  certainly  advise  all  traction  employes  who  aro  desirous  of  keeping  them 
selves  well  informed  with  regard  to  all  improvements  in  traction  plant  to  purchase 
a copy  of  the  book  forthwith.” — Electricity. 

One  can  express  nothing  but  unqualified  praise  for  the  simple  way  in  which 
the  author  has  treated  what  is,  after  all,  a somewhat  complicated  subject.  . . . The 
Handbook  is  in  many  ways  an  excellent  production,  and  one  that  should  be  on  the 
bookshelf  of  every  motorman  in  the  kingdom.” — Elcctricdl  Industries. 

*•  Provides  a clear  and  practical  exposition,  in  simple  language,  of  the  mechanism 
of  the  tramcar,  from  the  standpoint  of  the  man  who  has  to  drive  it.” — Railway 
Gazette. 

Limp  Cloth,  cut  flush,  round  comers,  red  edges, 
demy  12  njp.  suitable  for  pocket  (size  7 by  4J), 

132  pages.  86  Illustrations. 

Eighth  Edition.  Price  3$.  6d.  net.  Post  Free  3s.  8d. 


Price  2/-.  Post  Free  2/2. 
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Giving'; — Supply  Authority,  Chief  Engineer,  Nature  and 
Pressure  of  Supply  and  Plant  Capacity.  • 


URAPH  SERIES 

By  EDWARD  RAYMOND-BARKER,  M.I.E.E. 

HANDBOOK  IN  CABLE-BREAK 
LOCALISATION. 

8RAPHI0  METHODS.  THE  CALCULATOR  BOARD  IH  PRACTICE, 

Demy  8vo,  66  pages.  38  Illustrations. 

Paper  covers,  le.  6d.f  Post  Free,  It.  8d. 

Cloth  2a.  6d.,  Post  Free,  2s.  8d. 

ALSO 

CABLE-FAULT  LOCALISATION 
GRAPHS  IH  PRACTICE. 

Demy  8vo,  68  pages,  24  Illustrations 

Paper  covers  la.  6d.,  Post  Free,  la.  8d.  Cloth  2a.  6d.,  Post 
Free,  2a.  8d. 


ALSO 

GRAPHS  IN  A CABLE -SHIP 
DRUM-ROOM : 

NOTES  FOR  JUNIOR  ASSISTANTS. 

Limp  Cloth,  cut  flush,  * 48  pages.  25  Illustrations, 

including  10  Photo-engravings.  4 Tables.  Super  Royal  8vo . 

Price  la.  6d.  net.  Post  Free  la.  8d. 

“ The  dry-as-dust,  purely  arithmetical  method  of  dealing  with  the  necessary 
calculations  which  have  to  be  made  on  cable-laying  expeditions,  has  been  dis- 
carded at  far  aa  possible  and  replaced  by  the  far  more  interesting  graphic  method. 
Very  hidd  explanations  are  given.  . . . The  reading  matter  h written  in 

inch  a style  as  to  be  readily  understood  by  those  having  the  slightest  knowledge 
et  the  subject.  The  book  is  profusely  illustrated  with  photographs  and  numerous 
diagrams,  and  altogether  reflects  great  credit  on  Messrs.  Alabaster,  Gatehouse  A 
Co.,  who  have  pnmuoed  a book  which  cannot  but  be  of  great  use  to  the  embryo 
cable  engineer. — The  Zodiac . 

“The  collection  of  materials,  and  the  clear  explanations  of  the  means  of 
measuring  cable  and  slack,  are  at  least  as  useful  as  the  graphs  themselves.  . . . 
Mr.  Raymond  - Barker  has  devoted  much  Ingenuity  and  labour  to  perfecting  his 
calculator-board.  ...  A feature  of  novelty  in  his  curve  sheets  which  de- 
serves notice,  and  which  most  undoubtedly  save  labour  in  any  tracing  out  of 
complicated  diagrams,  consists  in  drawing  lines  which,  instead  of  dots,  are 
composed  of  Morse  numerals,  enabling  each  line  to  be  readily  Identified  from 
among  a number  of  others.” — The  Electrician, 
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Reviews  of  Books* 


[ Books  noticed  in  this  column  will  be  sent  from  ELicixicin 
Office  to  any  fart  of  the  world,  for  the  fublished  frtce,  fins 
ten  fer  cent „ for  fostage  (a minimum  2d.)  and  orders  wtu  ot 
mfprefiated . 

The  Electric  Lamp  Industry.  By  G.  A.  Percival. 
(Pitman.  112  pp.,  27  figs.  3s.  net.) — With  the  collabora- 
tion of  English  and  American  contributors  the  author  has 
contrived  to  produce  a most  readable  book  on  an  industry 
but  little  understood,  except  by  those  actively  engaged  m 
it,  and  not  at  tall  understood  by  the  majority  of  users  ot 
electric  lamps.  It  may  be  said  at  the  outset  that  tne  in- 
formation is  thoroughly  up-to-date  and,  by  carefully  re- 
stricting references  to  the  details  of  manufacturing  opera- 
tions, both  as  regards  processes,  and  the  design  and  use 
of  automatic  and  semi-automatic  machinery,  the  essential 
features  in  design  and  manufacture  of  carbon  filament  lamps 
and  ocf  tyngsten  filament  lamps  of  the  vacuum  and  gas- 
filled  types  in  all  sizes  are  clearly  set  forth  within  the  com- 
pass of  some  74  pages.  The  remaining  32  pp.  of  text  are 
devoted  to  a more  brief  account  of  arc  lamps  and  vapour 
lamps,  both  of  which,  even  at  the  present  stage  have  con- 
siderable  uses.  The  treatment  of  the  more  important  part 
of  the’  subject  differs  from  that  "'more  commonly  given 
hitherto  in  that  the  real  value  of  the  various  patents  is 
now  appreciated  and  unnecessarily  long  references  to  them 
are  entirely  avoided.  The  information  concerning  glass 
manipulation  and  pumping  equipment  in  Chapter  l.  is  both 
interesting  and  valuable.  Even  among  those  who  have 
some  knowledge  of  lamp  manufacture  there  are  many  who 
will  be  enabled  bv  a study  of  Chapter  III.  to  appreciate 
the  uses  of  “getters”  or  “fillers”  as  >**ell  as  the  different 
arrangements  of  filaments,  which  are  adopted  in  practice, 
British  Patent  No.  1 1544/15  being  referred  to.  Users  ot 
gas-filled  lamps  will  better  be  enabled  to  tell  a good  lamp 
from  a bad  one  after  reading  Chapter  IV.,  which  also  is 
full  of  good  information  ‘for  those  in  search  of 
knowledge  of  this  very  important  unit,  finally,  it  should 
be  mentioned  that  a short  space  is  found  for  the  Ediswan 
“Pointolite”  lamp,  which  wlill  probably  be  developed  so  as 
.to  be  of  general  commercial  use.  The  only  'fault  to  p? 
found  is  a small  one,  anch  one  which  unfortunately  h*1s 
occurred  in  many  books  published  during  and  since  the 
war— it  is  that  of  “printers’  errors,”  or  more  correctly, 
hurried  i>roof  checking.  In  this  case  the  errors  are  not 
numerous  but  “ connection  ” instead  of  “ convection, 
“Hernst”  instead  of  “Nernst,”  etc.,  are  confusing  to  any- 
one not  familiar  with  the  subject.  A small  book  on  the 
electric  lamp  industry  was  badly  wanted  and  now  that  a 
good  one  is  available  it  should*  be  widely  read. 


The  Mathematical  Theory  of  Electricity  and  Mag- 
netism. By  J.  H.  Jeans.  627  pages,  138  figs.  (Cam- 
bridge University  Press.  24s.  fief.) — 1 his  is  the  fourth  edition 
of  the  standard  treatise  by  Professor  Jeans,  the  first  edition 
of  which  appeared  in  ifio8.  The  work  is  so  well  known  to 
students  of  physics  that  it  is  unnecessary  to  indicate  here 
lhore  than  brieflv  its  contents.  I he  book  is  divided  into 
four  sections.  In  the  first  section,  electrostatics  and  current 
electricity  are  grouped,  and  together  the  treatment  of  these 
two  divisions  of  the  subject  occupies  more  than  half  the 
book.  Two  features  of  this  section  are  a fuILand  lucid 
account  of  potential-theory,  and  the  development  of 
generalised  methods  of  determining  current  values  in  net- 
works of  conductors.  The  second  section  is  shorter  than 
the  first;  albeit  it  deals  adequately  with"  permanent  and 
induced  magnetism,  including  terrestrial  magnetism.  I he 
third  section  is  devoted  to  electro-magnetism,  and  it  is  to 
this  section  that  the  more  important  alterations  have  l>ocn 
made  in  the  present  edition.  In  it,  electro-magnetic 
phenomena  receive  exhaustive  treatment,  but  the  portions 
that  will  probably  attract  the  attention  of  most  readers 
are  those  dealing  with  alternating  and  induced  currents,  in- 
cluding the  theory  of  transformers,  and  the  propagaation 


of  electro-magnetic  waves  in  space.  The  fourth  section  is 
wholly  new,  aod.is  devoted  to, the  theory  of  Relativity.  This- 
section  should  serve  as  a good  introduction  to  readers 
who  intend  to  proceed  further  with  this  difficult  subject. 

The  language  is  clear  and  direct,  and  the  treatment  and 
arrangement  are  excellent.  This  volume  will  probably  be  s 
deemed  by  many  as  ranking  among  the  best  connected 
treatises  in  the  English  language  on  the  "mathematical 
theory  of  electricitv  and  magnetism  that  have  appeared 
since  Clerk  Maxwell’s  great  .work  on  the  subject  saw  the 
light  in  1&71.  It  is  printed  and  bound  in  a style  befitting 
the  high  reputation  of  the  Cambridge  University  Press, 
and  it  can  be  strongly  recommended  to  all  earnest  students 
of  physics.  * 


Various  Items. 


Brazilian  Railway  Electrification. — Thu  central  oi  Brazil 
Rly.,  which  is  owned  and  operated  by  the  Brazilian  Govern- 
ment, is  to  be  electrified.  . . , T a 

Company  Registrations  in  1920.— A report  issued  by  Jordan 
& Sons,  Ltd.,  Company  Registration  Agents,  0^116-17,  Chancery 
Lane  W.C.2,  shows  a greater  number  of  company  registrations 
in  1920  than  in  any  previous  year,  including  I9i9- 
Change  of  Address.— Messis.  Wallis-Jones  * Dent, 

Engineers  (Mr.  Reginald  J.  Walih-Jones,  M.Inst.C.E.,  M.I.E.E.), 
have  removed  to  their  new  office  at  Adams  House  Did 
Queen  Street,  Westminster,  London,  SAV.i.  lei.  Victoria  8070. 
Telegrams,  Alteration,  Vic.,  London. 

Manufacturers'  Samples  at  Rotterdam. — A small  sample  room 
is  now  available  at  Rotterdam.  U.K.  firms  wishing  to  have 
samples  of  their  manufactures  exhibited  should  forward  same 
direct  to  His  Majesty’s  [Consul-Generalfat  Rotterdam,  at  the 
same  time  advising  the  Department  of  Overseas  Trade  of  any 

CEbbW  Vale. — The  main  ring,  or  transmission  line  in  course 
of  being  installed  by  the  Ebbw  Vale  Steel,  Iron  and  Coal  Co.,  is 
being  rapidly  fixed  in  position.  It  is  for  the  PurP°^  hiking 
up  all  the  Ebbw  Vale  and  associated  collieries  and  the  outlying 
works.  The  plant  is  now  producing  at  the  rate  of  40,000,000 
B O T.  units  per  annum.  , T , . 

Exhibitions  in  1921.— The  Second  Netherlands  East  Indies 
Fair  is  to  be  held  at  Bandoeng  (Java)  from  September  19th  to 
October  9th  of  this  year.  The  Fair  will  be  international  in 
character  and  will  offer  manufacturers  an  opportunity  of 
exhibiting  wares  of  all  kinds  to  a vast  nipnber  of  potential 
buyers  in  the  East.  A booklet  setting  forth  all  details,  in 
English,  is  being  prepared  by  the  British  Chamber  of  Commerce 
for  the  Netherlands  East  Indies,  at  38,  Dover  Street,  London ,W.i . 

More  Wage  Reductions.— The  American  Woollen  Company 
(savs  a Reuter  wire)  announces  a wage  reduction  of  22$  per 
cent,  giving  as  reason  for  this  step  general  business  conditions. 
Mr  Wood,  the  president  of  the  company,  in  a statement  to  the 
employees,  said  that  if  the  prevailing  rate  of  wages  could  be 
maintained,  he  would  have  been  only  too  glad,  but  the  attitude 
of  the  public  was  against  this.  “ They  will  not  pay  the  prices 
present  wages  involve,”  he  said,  “ and  we  must  all  bow  to  the 
public  will.”  To  this  the  employees  agreed,  on  the  principle 
that  it  is  better  to  have  work  and  wages  than  no  work  and  no 

"afnt it.  E.E.  Associate  Membership  Examination.— It  is  pro- 
posed if  a sufficient  number  of  candidates  make  application, 
to  hold  in  London,  in  April,  1921,  an  examination  for  Associate 
Membership.  Arrangements  will  also  be  made  for  the  examina- 
tion to  be  held  at  Local  Centres  in  the  United  Kingdom  and 
abroad.  Applicants  desiring  to  sit  for  the  examination  should 
send  their  entry  forms  and  Examination  Tees  in  time  to  reach 
the  Secretary  of  the  Institution,  1,  Albemarle  Street,.  London 
W.i,  not  later  than  the  1st  March,  19^1*  Entry  I* orms  and 
copies  of  the  Examination  Regulations  may  be  obtained  on 
application  to  the  Secretary. 

Smoking  Concert. — Although  the  programme  supplied  for 
the  Electro-Harmonic  Smoker  on  the  14th  inst.,  was  in  every 
respect  first-class,  we  think  that  the  recent  spell  of  inclement 
weather  must  have  prevented  quite  a number  of  members  from 
attendance,  because  the  hall  was  not  quite  so  crowded  as  it  lias 
been  on  previous  occasions.  Mr.  W.  M.  La.  kie  made  an  excellent 
Chairman,  and  the  items  contributed  by  Mr.  Warw  ick  J- net, 
Mr.  Dan  Jones,  Mr.  Will  Edwards  and  other  artistes  were 
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received  with  every  expression  of  approval.  The  next  Concert 
due  on  February  i ith,  will  be  a ladies*  night,  and  the  programme 
will  be  announced  in  due  course. 

Meetings* — The  following  is  the  programme  for  the  first 
half  of  the  1921  session  of  the  Birmingham  and  District  Electric 
Club.  Namely  : Saturday,  Feb.  12. — -Paper  : “ Reminiscences 
ol  the  Test  Bed,”  by  Mr.  C.  J.  A.  McDonald  (Member)  ; Saturday, 
Mar.  12. — Paper  : “ Common  Sense  Methods  of  Recording 

Costing  and  Progress  in  Shop  Management,”  by  Mr.  H.  C. 
Young,  A.M.I.E.E.  (Member)  ‘r  Saturday,  April  9. — -Paper  : 
“ Supply  of  Electrical  Energy  in  Birmingham  and  District,” 
by  Mr.  Frank  Forrest,  A.M.I.E.E.,  Chief  Asst.  Elec.  Engineer, 
Birmingham,  Chairman  Local  Section  I.E.E.  ; Friday,  Mar.  4. — 
Social.  Annual  Dinner.  All  Meetings  are  held  at  the  Head- 
quarters, Grand  Hotel,  Colmore  Row. 

Burnley. — The  town  has  several  costly  schemes  in  progress — - 
at  Hurstwood,  the  Electricity  Works  extensions,  and  numerous 
improvements  requiring  ^300,000  to  ^400,000  in  the  next 
year  or  two.  It  is  hoped  to  raise  the  money  without  seriously 
disturbing  the  present  rate  of  interest.  Recently  the  Electrical 
Engineer  said  that  the  present  generating  power  was  5,250  kw. 
Additional  plant  was  on  order  which  would  bring  this  to  its 
maximum  capacity,  viz.,  8,250  kw.  He  anticipated  plant 
capable  of  generating  an  additional  8,000  to  10,000  kw.  would 
be  necessafy  to  meet  probable  requirements  during  the  ensuing 
five  years.  Land  and  buildings  in  Aqueduct  Street  are  to  be 
transferred  to  the  Electricity  Department. 

Wanted,  10,000  Meters. — The  State  Power  House  in  Monte 
Video  invites  tenders  tor  the  supply  of  10,450  meters  for  the 
private  installations  served  by  it,  the  supply  comprising  a three- 
phase,  50-cycle  system,  with  200  volts  between  phases.  The 
meters  required  are  of  the  following  types  : (a)  Single -phase 
meters  with  single  tariff  for  range  of  2.5  to  20  amperes,  (b) 
Three-phase  meters  with  single  tariff  for  range  of  5 to  75  amperes. 
Preference  will  be  given  to  meters  of  the  induction  type.  A 
copy  of  the  specification,  .conditions  of  tender,  and  list  of  spares 
to  be  provided,  in  Spanish  (also  of  a similar  call  for  tenders  for 
500  D.C.  meters  for  the  provinces),  can  be  s&en  in  Room  48, 
Department  of  Overseas  Trade,  35,  Old  Queen  Street,  London, 
S.W.r. 

Harrogate. — An  inquiry  has  bc<^n  held  here  by  Colonel  T.  C. 
Ekin  into  an  application  by  the  Corporation  under  the  Electricity 
(Supply)  Acts  1882  and  1919  to  borrow  £22,000  for  the  electricity 
undertaking.  Mr.  G.  Wilkinson,  borough  electrical  engineer, 
said  that  the  estimated  maximum  demand  by  the  end  of  the  year 
would  be  1,870  kW.,  by  next  year  2,200  kw.„and  2,500  kw.,  in  1922. 
They  had  been  fqrtunate  in  not  having  a breakdown,  with  their 
existing  plant,  a3  their  resources  were  so  small.  If  the  rural 
council  area  cam#  to  be  supplied,  they  would  still  not  have  a 
full  capacity,  evttoi  with  the  extensions  for  which  they  were  now 
asking.  The  Inspector  pointed  out  that  their  boiler  capacity 
was  only  sufficient  to  supply  their  present  needs.  With  regard 
to  charges,  Mr.  Wilkinson  said  they  had  risen  only  50  per  cent, 
over  pre-war. 

Electrical  Pumping  at  Newport —The  electric  pumps  at  the 
Alexandra  Co.’s  town  dock  which  were  recently  installed  at  a 
cost  of  £12,000  are  proving  very  satisfactory.  There  are  two 
sets  of  three-throw  single  acting  horizontal  plunger  pumps, 
each  set  being  capable  of  delivering  300  gallons  of  water  pei 
minute  at  a pressure  of  760  lbs.  per  sq.  inch,  when  running  at 
about  60  revolutions  per  minute  of  crankshaft,  and  supplied 
with  the  necessary  direct  current  at  460  volts.  The  crankshaft 
is  driven  from  the  motor  “ through  one  pair  of  machine  cut, 
double  helical  spur  gearing,  the  pinion  being  carried  on  a pin- 
coupled  extension  of  the  motor  shaft  with  pedestal  bearings. 
The  motors  are  the  Phoenix  Dynamo  Manufacturing  Co.’s  (now 
the  English  Electric  Co.)  enclosed  ventilated  compound  wound 
D.C.  motors,  each*  capable  of  developing  the  necessary  power 
when  running  at  about  480  revolutions  per  minute  on  a 460  volt 
current. 

Bfackburn. — The  completion  of  the  super-power  station  will 
open  up  a new  industrial  era  for  this  locality.  The  new  station, 
which  is  bounded  on  one  side  by  the  canal  and  on  the  other  by 
the  railway,  is  rapidly  reaching  the  finishing  stage,  and  will 
cost  some  £S 50, 000.  The  plant  will  be  more  extensive  than  I 
originally  proposed  owing  to  the  co-operation  of  neighbouring  I 
authorities  and  the  general  demand  for  the  utilisation  of  power 
for  industrial  purposes.  It  is  no  secret  that  a number  of  cotton 
mills  desire  to  install  plant,  and  new^undertakings  are  awaiting 
the  provision  of  more  power  before  embarking^on  their  plans. 
At  present,  Blackburn  station  is  over -loaded,  and  the  new  service 


will  provide  necessary  relief,  not  only  in  Blackburn,  but  in 
Harwood,  Rishtom,  Danven,  etc.  This  will  be  the  first^station 
to  be  completed  under  the  National  scheme.  The  Council  are 
applying  to  the  Electricity  Commissioners  for  sanction  to  borrow 
/boo.ooo,  being  the  difference  between  the  amount  ahready 
sanctioned  and  the  amount  of  the  new  estimate. 

1921. — A small  leaflet  containing  much  sound  adVice  has 
just  been  published  by  Industrial  Publicity  Service,  Ltd.  (4-7, 
Red  Lion  Court,  Fleet  Street,  p.C.4),  and  has  been  posted  to 
their  clients  and  connections.  It  is  pointed  out  that  our  most 
perilous  peace  years  were  1919  and  1920,  when  we  were,  many  of 
us,  living  in  a fool’s  paradise,  believing  that  the  world’s  greatest 
war  had  made  us  fabulously  rich,  and  entitled  to  slack  and 
squabble  to  our  heart’s  content.  The  year  1921  has  already 
shown  us  clearly  the  true  position.  It  comes  as  a stern  challenge 
tb  a strong  people  never  yet  daunted  or  defeated,  and  for  the 
creative  engineer,  business  organiser,  inventor,  scientific  inves- 
tigator, and  far-seeing  statesman  is  a -very  welcome  year  of 
mighty  opportunity. 

Calendars.— -The  calendar  of  the  Hart  Accumulator  Co.,  Ltd., 
of  Stratford,  is  indeed  a wonderfully  bold  piece  of  printing, 
and  should  prove  useful  in  any  and  6very  accumulator  room  or 
central  station.  .On  the  upper  part  are  illustrations  of  the 
Company's  various  types  of  accumulator  as  well  as  a good 
view  of  a Central  Station  Battery,  while  the  calendar  figures 
printed  underneath  are  so  bold  that  they  can  practically  be  seen 
from  one  end  of  a Central  Station  to  another.  It  should  cer- 
tainly be  in  the  possession  of  every  Central  Station  Engineer.— — • 
From  the  Super  Heat  Furnace  Co.,  Ltd.,  of  Bradford,  comes  a 
useful  wall  calendar  of  the  daily  tear-off  type,  headed  by  a 
diagram  illustration  showing  the  application  of  the  Company’s 
special  super-heating  furnace.— The  monthly  tear-off  calendar 
issued  by  W.  H.  Sugden  & Co.,  Electrical  Engineers,  of  \Vakering> 
Road,  Barking,  has  a charming  illustration  of  the  “ Pool  ” of 
Iiondon  at  night,  showing  the  Tower  Bridge  in  the  distance. 

It  is  a most  effective  piece  of  colour-work. Another  choice 

specimen  of  the  colour  printer’s  art  is  that  issued  by  Messrs. 
Haslam  & Stretton,  Ltd.,  Engineer’s  Agents  and  Merchants,  of 
Cardiff.  The  illustration  represents  “ Peggy,”  with  a quotation 
from  the  well-known  poet  James  Russell  Lowell.  In  this 
instance,  “ Peggy  ” is  a genuine  pastel  print  from  an  original 
photograph,  and  will  be  an  ornament  to  any  office  or  private 

house. From  Messrs.  Mather  Bros.,  Electrical  Engineers, 

of  36,  I'arringdon  Street,  E.C.4,  we  have  received  a good  bold 
monthly  tear-off  calendar,  and  it  was  also  accompanied  by  a 
; nice  telephone  number  card  which  is  likely  to  prove  exceedingly 

liandy  for  ordinary  office  use. We  understand  from  Messrs. 

Henley’s  Telegraph  Works,  Ltd.,  of  Blomfield  Street,  London 
Wall,  E.C.2,  that  they  still  have  a number  of  refills  suitable 
for  use  in  the  Calendar  which  they  issued  last  year,  and  if  any 
of  their  customers  have  retained  their  last  year’s  calendar  and 
would  care  for  a refill,  they  will  be  pleased  to  send  one  on  hearing 
from  them.  The  refills  are  the  same  as  those  issued  With  this 
year’s  calendar,  and  the  monthly  cards  contain  alternate  cards 
of  general  cable  information  which  will  probably  be  useful  to 
Electrical  Engineers  and  Contractors. 


Trade  Notes. 


pi  Messrs.  H.  W.  8mith  & Co.,  Ltd.,  cable  makers,  Lydbrouk, 
Glos.,  have  opened  a Ss*lcs  Office  at  Central  House,  Kingsway, 
London,  W.C.2.  Telephone  ; Regent  2368. 

Owing  to  increased  business  and  the  necessity  of  carrying 
larger  and  more  varied  stocks,  Messrs.  Donovan  & Co.,  have 
had  to  take  additional  larger  premises  at  16,  Cornwall  St.,  which 
will  be  used  for  bulk  stores  of  electrical  accessories — Cable, 
Conduit,  and  “ Safuse  ” Switch  Gear.  The  Offices  and  Sales 
Dept,  will  remain  as  before  at  47,  Cornwall  Street,  Birmingham, 
where  they  will  be  pleased  to  see  the’r  friends. 

“ Gecko  ” motor  car  and  motor  cycle  electric  head  lamps, 
side  and  tail  lamps  are  fully  described  in  pamphlet  No  O 2378 
issued  by  the  General  Electric  Co.,  Ltd.  (67,  Queen  Victoria' 
St.,  E.C.4),  together  with  a complete  range  of  Osram  (G.E.C.) 
electric  lamps  for  automobile  lighting.  Included  are  headlamps, 
both  vacuum  and  gas-filled,  for  British,  French,  etc.,  and 
American  cars,  and  twin  filament  lamps  for  motor  cycles.  The 
latter  are  rated  at  0-7  volts,  either  2 and  .25  amps,  or  2 and 
.5  amps. 
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AN  INTERESTING  WOOLLEN  MILL 
ELECTRIFICATION. 


Messrs.  Rouse  Bros.,  Vale  Mills,  Oakwortih,  situated  in 
an  isolated  and  interesting  part  of  the  West  Riding  of 
Yorkshire,  after  having  been  driven  for  upwards  of  sixty 
years  mechanically  by  water  wheels,  were  last  year  con- 
verted to  electrical  driving. 

The  electrical  equipment  is  unique,  inasmuch  as  induc- 
tion alternators  are  used  to  generate  the  current  from 
power  supplied  by  water  turbines.  The  use  of  generators 
of  this  type  does  away  with  complicated  synchronising 
switchgear  and  the  skilled  attention  which  it.  dtemands. 

Originally  the  water  power  was  used  principally  for 


Fig.  i.— Old  Water  Wheel. 


driving  two  large  water  wheels,  one  43  ft.  diameter  by 
9 ft.  wide  and  the  other  42  ft.  by  6 ft.  wide,  the  former 
being  seen  in  Fig.  r.  In  addition  to  ‘these  two  large 
wheels  there  was  a smaller  one  about  20  ft.  diameter  by 
9 ft.  wide.  The  water  for  driving  the  wheels  comes  from 
two  different  sources,  one  at  a much  higher  level  than 
the  other.  That  from  the  higher  level  was  first  utilised 
for  the  smaller  wheel  and  then  passed  to  the  lower  level 
supply,  the  whole  supply  then  being  used  for  the  large 
wheels. 

The  water,  after  leaving  the  wheels,  ptassed  away  in  an 
underground  trailrace  about  a quarter  of  a mile  long.  The 
power  from  these  wheels  was  transmitted  in  the  usual 
way  by  heavy  bevel  gear  and  upright  shafts,  some  of 
which  were  8 in.  to  10  in.  in  diameter,  to  different  portions 
of  the  mill,  a typical  example  being  shown  in  Fig.  2.  In 
addition  to  the  water  wheels,  power  was  also  obtained  irom 
a beam  engine,  which  was  capable  of  developing  600  h.p. 
It  was  connected  to  the  main  driving  shaft  by  very  heavy 


gears. 


Fig.  2.— Bevel  Drive  and  Shafting  in  the  Large  weaving 


Shed. 

In  order  to  improve  the  general  efficiency,  a decision 
was  made  to  supplant  the  old  water  wheels  by  hydraulic 
turbo-alternators  and  to  drive  the  whole  of  the  machinery 
by  electric  motors.  A reference  to  Fig.  1 gives  a very 
clear  idea  of  the  state  of  the  building  containing  the  water 
wheel,  and  the  fact  that  this  interior  was  completely  dried 
out  and  made  suitable  for  electrical  machinery  is  worth 
noting.  The  new  turbine  plant  consists  of  three  turbines, 
manufactured  by  Gilbert  Gilkes,  of  Kendal,  two  taking 
water  from  the  lower  level  supply  and  one  from  the 
higher.  The  lower  level  tuhbines  are  of  the  single  dis- 
charge spiral  casing  type,  and  develop  125  and  64  h.p.  re- 
spectively on  a head  of  36  ft^-vhen  using  2,300  and  1,200  cub. 
ft.  of  water  per  minute,  the  speed  being  428  and  600  r.p.m. 
The  turbines  are  carried  on  cast-iron  combination  bed- 
plates and  direct-coupled  to  the  generators.  The  high  tall 
turbine  is  of  the  double  discharge  twin  runner  type,  and 
is  arranged  so  that  in  periods  of  drought  the  water  may 
be  shut  off  from  one  itunner,  thereby  enabling  the  other 
runner  to  be  operated  at  a much  higher  efficiency  than 
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would  be  otherwise  obtainable.  This  turbine  is  also 
mounted  on  a cast-iron  bed  and  coupled  direct  to  the 
generator.  It  is  designed  to  develop  150  h.p.  on  a work- 
ing head  of  50  It.  when  using  2,000  cub.  ft.  of  water  per 
minute  and  running  at  boo  r.p.m. 

It  is  interesting  to  note  tlialt  no  governor  gear  is  re- 
quired, as  the  generators  are  run  in  parallel  with  the  supply 
taken  from  the  Keighley  Corporation,  and  consequently 
the  speed  is  maintained  constant. 

The  simple  manner  in  which  these  machines  are  put 
on  circuit  calls  for  special  attention.  First  the  distributor 
vanes  on  the  turbine  are  opened  to  allow  sufficient  water 
to  pass  to  run  the  turbine  up  to  approximately  synchron- 
ous spiced  : and  secondly,  the  generator  is  switched  direct 
on  to  the  line,  the  vanes  being  opened  fully  out  in  order  to 
allow  the  necesisarv  amount  of  wat^r  to  pass  for  the 
generator  to  develop  its  full  output.  This  completes  the 
operation. 

Considerable  difficulty  was  experienced  in  arranging  the 
turbines  in  suitable  positions  without  entailing  excessive 
cost  in  altering  masonry  and  pen  troughs.  This  accounts 
for  the  peculiar  angles  at  which  the  pipes  run.  Each  tur- 
bine drives  an  induction  type  alternator,  the  outputs  of 
which  are  81  kw.  and  43*  kw.  for  the  lower  level  tur- 
bines, and  103  kw.  for  the  higher  level  machine.  The 
electrical  power  taken  from  the  mains  of  the  Keighley 
Corporation  is  stepped  down  from  6, boo  volts  ito  400  volts, 
by  three  250  k.v.a.  transformers,  at  which  pressure  it  is 
distributed  from  the  main  switchboard  which  controls  the 
alternators.  It  comprises  three  alternator,  two  transformer 
and  four  feeder  panels.  Each  (is  equipped  with  oil  switch, 
energy  meter  and  so  forth. 


no.  3.--VIEW  OF  HYDRAULIC  TLK1J0-AJ.TKKNAT0RS. 


The  mill  is  divided  into  two  main  sections,  the  new  and 
the  old.  In  the  former  both  spinning  and  weaving  machin- 
ery is  at  work,  the  latter  being^devoted  almost  exclusively 
to  spinning. 

All  the  motors  up  to  and  including  60  Ivp.  are  of  the 
squirrel  cage  enclosed  ventilated  pattern  running  at  580 
r.p.m. ; above  this  size  they  are  of  the  slip-ring  pattern. 
All  the  60  h.p.,  80  h.p.  and  100  h.p.  machines  are  fitted 
with  third  bearing  shaft  extensions  and  are  mounted  on 
substantial  cast-iron  bed-plates. 
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The  large  weaving  shed  contains  upwards  of  100  iooms 
driven  iby  six  25  h.p.  motors  situolted  in  the  roof  (two  shafts 
each),  while  another  shaft  is  driven  by  a 100  h.p.  machine, 
the  auto-transformer  starters  for  these  and  the  other 
motors  in  the  mill  being  manufactured  by  Geo.  Ellison, 
of  Birmingham.  The  arrangement  of  driving  the  smaller 
weaving  shed  machinery  (Fig.  4)  is  practically  the  same  as 
in  the  larger  shed,  but  only  three  25  h.p.  motors  are 
required. 


Fiu.  4.— Small  Weaving  Shed  Driven  nv  Three  25-H.p. 
“ Witto.v  M Motors. 


In  the  new  mill  the  electrical  gear  has  for  convenience 
in  operation  been  grouped  on  the  top  and  ground  Moors. 
1 he  gear  on  the  top  floor  consists  of  one  bo  h.p.  squirrel 
cage  and  one  80  h.p.  slip-ring  motor,  together  with  their 
respective  starting  panels,  each  driving  spinning  frames 
through  Hans  Renolds  chains.  The  fx>  h.p.  motor  drives  the 
top  room,  and  the  80  h.p.  motor  the  room  below.  On  ‘he 
ground  Moor  is  installed  one  100  h.p.  anil  one  <So  h.p.  slip- 
ring motor,  the  latter  driving  the  ground  floor  through 
chain  and  the  former  the  first  floor  by  means  of  ropes 
(the  centre  distance  being  too  great  for  chain  driving  in 
this  case).  Machines  of  the  same  power  are  interchange- 
able together  with  their  chains,  etc. 

1 he  contract  for  the  electrification  of  this  mill  was  carried 
out  by  the  General  Electric  Co.,  Ltd.,  through  their  Leads 
branch.  In  conclusion,  our  thanks  are  due  to  Messrs. 
Rouse  Bros,  for  allowing  publication  of  the  [particulars. 


NORTH  WALES  AND  CHESTER  ELECTRICITY 
DISTRICT. 

The  Electricity  Commissioners  announce  that  they  will 
hold  a Local  Inquiry  at  the  Assemble  Room,  Town  Hall, 
j Llandudno,  on  February  15th,  with  reference  to  the  area 
proposed  to  be  included  and  to  consider  (a)  a scheme  which 
has  been  submitted  bv  the  North  - Wales  Power  and  Trac- 
tion Co.,  Ltd.,  for  (‘fleeting  an  improvement  of  the  existing 
organisation  for  the  supply  of  electricity  in  the  said  district; 
and  (1>)  a scheme  which  has  been  submitted  bv  the  Corpora- 
; tion  of  Chester  for  effecting  an  improvement  of  the  exist- 
ing organisation  for  the  supply  of  electricity  in  the  said 
district  and  for  the  formation  of  a Joint  Electricity  Au- 
thority. Copies  of  the  respective  schemes  may  be  obtained 
fa)  from  the  North  Wales  P.  and'  T.  Co.,  Ltd.,  Clark 
Street,  Dolgarrog,  North  Wales,  at  a cost  of  5s.  each,  and 
(b)  from  J.  H.  Dickson,  Esq.,  Town  Hall,  Chester,  at  a cost 
of  3s.  6d.  each. 

Any  body  or  person  interested  may  attend  the  Inquiry 
either  personally  or  by  counsel,  solicitor  or  agent. 

Any  representations  or  objections  with  regard  to  the 
said  schemes  or  either  of  them  should  be  addressed  to  the 
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Secretary,  Electricity  Commission,  Gwydyr  House,  White- 
hall,  Condon,  S.\y.i.,  not  later  than,  Tuesday,  8th  Feb.,  and 
a <fcopy  erf  such  representations  or  objections  should  at  the 
same  time  he.  sent  to  the  North  Wales  P.  and  T.  Co.,  Ltd., 
or  J.  H.  Dickson,  Esq.,  as  the  case  may  be,  at  their 
.addresses  mentioned  above. 


“ KANTARK.” 


We  Illustrate  two  items  of  electrical  equipment  manu- 
factured by  the  Midland  Electric  Manufacturing  Co.,  Ltd., 
^Barford  Street,  Birmingham),  of  interest  to  installation 
-engineers.  Fig.  1 shows  one  of  the  Company's  “ Kantark” 


Fig.  1. 


cut-outs,  which  are  of  neat  but  strong  design,  particularly 
suitable  for  house  service  work.  The  contacts  are  shielded 
"by  the  porcelain  base  and  the  arcing-  chamber  is  lined  with 


Fig.  2. 


a special  absorbent  asbestos.  Ventilation  slots  are  pro- 
vided so  that  explosion  gases  can  get  freely  away,  thus 
preventing  damage  to  the  fuse  carrier.  This  can  be  readily 
re- wired  and  is  designed  to  conform  with  the  H.O.  Regu- 
lations. Fig.  2 shows  a “Kantark”  distribution  switch 
.and  fuseboard,  designed  especially  for  mills,  yards,  factories, 


etc.,  lighted  by  means  of  gas-filled  lamps.  It  will  be  noticed 
that  the  single  po'e  switches  are  operated  by  external 
handles  and  are  protected  by  an  insulating  shield  in  con- 
formity with  the  H.O.  Regulations.  The  cut-outs  are  of 
the  “ Kantark”  type  as  illustrated  in  ‘Fig.  1.  These  boards 
are  made  for  250  volt  circuits,  2 to  10  ways,  10  to  15  amps, 
each. 


THE  E.C.A.  ANNUAL  DINNER. 


On  Wednesday,  the  19th  inst.,  the  members  of  the 
Electrical  Contractors  Association,  the  N.E.C.T.A., 
Ltd.,  and  the  National  Federated  Electrical  Associa- 
tion assembled  at  the  Connaught  Rooms  on  the  occa- 
sion of  the  annual  dinner,  when  Mr.  P.  Codlinson,  the 
president  of  the  joint  associations,  occupied  the  chair, 
and  was  supported  by  nearly  100  members  and  visitors 
who  were  entertained  to  some  interesting  speeches  and 
an  excellent  musical  programme.  After  the  toast  to 
“The  King,’*  Vtr.  Hugo  Hirst  proposed  tihe  success 
and  prosperity  of  “The  Allied  Associations  and 
Honorary  Officials,”  and  opened  hjis  remarks  by  a 
brief  reference  to  the  industrial  outlook,  which,  he 
admitted,  was  at  the  present  time  somewhat  gloomy, 
although  he  had  hopes  that  it  wpuld  improve  in  the 
near  future.  He  referred  to*  the  way  in  which  the 
great  company  with  which  he  is  so*  intimately  asso- 
ciated had  hdpdf'>to  build  up  the  ‘eleptrical  contracting 
industry  by  refusing  to*  carry  out  installation  work  and 
in  its  preparation  o»f  catalogues,  which  would  be  of 
direct  value  to  electrical  contractors.  He  produced  an 
original  G.E.C.  catalogue  issued  in  1886,  which  was 
examined  with  interest  by  many  of  those  present.  In 
the  course  of  Ms  remarks  be  referred  •with  regret  to 
the  complaint  of  a personal  friend  as  to  the  way  in 
which  an  electrical  contractor  had  carried  out  certain 
installation  wort  in  which  he  had  been  given  aarte 
blanche  to  do  the  besit  he  could  Tor  his  dienit,  and 
stated  that  he  was  interested  in  the  efforts  which  were 
being  made  to  improve  the  status  of  the  dectricall  con- 
tractors as  a body -of  men  of  reliable  technical  know- 
ledge. Replies  to  the  toast  were  given  by  Mr.  Cairn- 
son,  chairman.,  and  Mr.  Purchase,  one  of  the  leading 
members  of  the  "committee,  after  which  Mr.  H.  J. 
Cash,  the  past  president,  proposed  “The  Guests,”  in 
which  he  included  the  Institution  of  Electrical  En- 
gineers and  kindred  associations,  such  as  the  C.M.A. , 
I.M.E.A.,  E.D?A.,  and  others,  with  whom,  he 

remarked,  that  the  relations  of  the  E.C.  A.  were  most 
harmonious.  * As  president  of  the  Institution,  and  also 
as  representative  of  the  C.M.A.,  Mr.  L.  R.  Atkinson 
was  the  first  tx>  reply,  and  this  he  did  in  his  usual 
straight  forward  and  humorous  manner;  while  Major 
H.  Richardson,  the  president  of  the  I.M.E.A.  gave  a 
dear  and-  sound  expression  of  the  views  of  the 
asociation  which  he  represented,  and  his  hopes  for  the 
continuance  of  the  mutual  goodwill  which  was  certain 
to  be  of  such  benefit  to  the  industry,  while  at  the  same 
time  lie  most  cordially  endorsed  the  necessity  for 
paying  the  keenest  possible  attention  to  the  subject  of 
electrical  heating  and  cooking,  for  which,  he  felt  cer- 
tain, there  was  enormous  possibilities.  iMr.  W.  R. 
Rawlings,  in  an  appealing  and,  at  the  same  time, 
humorous  speech,  proposed  “Su<?ceiss  to  the  Electrical 
Trades  Benevolent  Institution,”  to  which  Mr.  J.  Y. 
Fletcher  (chairman  of  the  E.T.B.L)  gave  a suitable 
response,  stating  that  he  had  very  'Strong  opinions  on 
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the  subject,  and  that  later  in  the  year  he  was  going*  to 
make  a great  effort  to  put  it  on  a financial  basis  wh&oh 
would  be  more  worthy  of  t>ur  great  industry,  a state- 
ment wihiich  was  received  with  great  applause  from  all 
present.  The  evening  was  concluded  with  the  toast  of 
“the  Chairman.,”  which  was  proposed  by  Mr.  Cross  and 
suitably  responded  to  by  Mr.  Collinson.  * Musical  items 
were  rendered  by  Miss  Winifred  Bailey  (soprano),  Mir. 
Jack  Rickards  and  Miss  Violet  Stevens  (comedy  duets), 
and  Mr.  A.  Cannon  (ban-joist).  Much  credit  is  due  to 
Mr.  Leonard  G.  Tate,  the  energetic  secretary  of  the 
fchiee  associations,  for  the  very  able  way  in  which  the 
whole  of  the  function  was  organised,  and.  for  the 
hospitable  manner  in  which  he  looked  after  the  interests 
of  all  who  were  present  during  the  evening. 


POWER  GAS. 

Producer  gas  is  obtained  from  anthracitic  coal  or  ga9 
coke  by  two  processes ; pressure  producers  and  suction 
producers,  and  is  now  much  employed  in  gas  electric  plants. 
In  the  former  process  a blast  of  steam  apd  air  is  forced 
through  a bed  of  hot  fuel,  while  in  suction  producers  a 
mixture  of*  water-vapour  and  air  is  passed  over  the  hot 
fuel  at  atmospheric  pressure.  After  cooling  the  gas  is 
purified -in  a scrubber.  The  composition  varies,  but  it  is 
chiefly  a mixture  of  free  hydrogen,  carbon  monoxide,  and 
carbon  dioxide,  together  with  gases  distilled  from  the  fuel 
by  the  heat.  Examples  of  producer  • gas  are  the  Dowson 
gas  and  Mond  gas,  the  names  given  from  the  mode  of 
manufacture. 

Water-gas , theoretically,  should  consist  of  equal  volumes 
of  carbon  monoxide,  and  hydrogen,  and  as  both  of  these 
gases  burn  to  carbon  dioxide  and  water,  it  has  a high 
calorific  value.  There  are,  however,  about  7 per  cent,  of 
diluents  and  impurities  present  in  it,  so  that  only  93  per 
cent,  are  available  for  combustion.  In  making  water-gas 
the  fuel  is  raised  to  a high  temperature  by  an  air  blast,  the 
gases  first  formed — largely  carbon  diofcide  and  the  diluent 
nitrogen — being  allowed  to  escape.  W7hen  this  has  been 
done  the  blast  is  discontinued  and  a current  of  steam  is 
forced  through  the  fuel,  when  carbon  monoxide  and  hydro- 
gen are  formed,  according  to  this  equation  : — 

H20  + C = CO  + Ha 

The  production  of  water-gas  is  more  involved  than  this 
simple  reaction  would  indicate,  as  the  decomposition  of  the 
steam  into  its  constituents  of  oxygen  and  hydrogen  lowers 
* the  temperature  of  the  fire  to  such  an  extent  that  chemical 
dissociation  ceases,  thus  preventing  the  free  oxygen  from 
forming  the  monoxide  of  carbon.  The  process  is  therefore 
. an  intermittent  one — by  shutting  off  the  steam  and  again 
putting  the  air  blast  in  operation,  the  steam  is  again  split 
up  into  its  constituent  elements.  The  process  can,  how- 
ever, be  made  continuous  by  using  an  auxiliary  generator. 

Blast-furnace  gases. — Waste  gases  from  the  iron  furnace 
are  now  much  utilised  for  power.  It  has  been  estimated 
that  in  a plant  producing  100  tons  of  pig  iron  per  day> 
150,000  cubic  feet  of  gas  per  ton  of  iron  are  formed,  and 
both  in  England  and  abroad  these  Aaste  gases  are  em- 
ployed usefully.  Allowing  for  wastage,  it  is  reckoned  thait 
2.500  horse-power  are  available  for  work  in  a plant  of  this 
size. 

These  gases  have  not  a very  high  heating  value — about 
100  British  thermal  units  per  cubic  foot — as  nearly  60  per 
cent,  is  nitrogen.-  The  combustible  gases  are  carbon  mon- 
oxide (nearly  30  per  cent.)  with  a little  free  hydrogen, 
while  carbon  dioxide  is  present  in  small  quantity.  The 
most  troublesome  material  to  deal  with  is  dust,  being  pre- 
sent to  the  extent  of  from  5 toj  12  grains  per  cubic  foot. 
By  means  of  a centrifugal  cleaning  plant  the  solid  im- 
purities are  removed,  at  any  rate,  until  the  amount  is 
negligible,  .01  grain  per  cubic  foot.  It  is  of  the  first  im- 
portance that  any  dust  be  reduced  to  this  small  amount 
before  entering  the  gas  engine,  otherwise  it  will  collect  on 
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the  inner  cylinder  surface  and  become  ground  between 
piston  and  cylinder.  Another  danger  is,  that  it  collects  in 
the  combustion  chamber  or  valves,  and  there  burns  from 
the  heat  of  the  explosion,? causing  pre-ignition. 

Coke-oven  gases. — When  coke  is  raised  to  a high  tem- 
perature, with  a limited  supply  of  air,  oven-coke  is  formed,, 
and  the  coke-oven  gases  produced,  as  a by-product,  have  a 
high  calorific  value — the  proportion  of  carbon  monoxide 
being  higher  than  in  blast-furnace  gases.  The  temperature 
of  these  gases  is  very  high,  about.  1,200°  F.,  and  is  lowered 
to  8o°  F.,  while  in  the  process  of  purification.  Tar  and 
ammonia  are  also  removed,  the  latter  being  formed  into 
sulphate  of  ammonia. 

A large  proportion  of  coke-oven  gas  is  used  for  heating 
the  oven,  this  is  allowed  to  'be  about  70  per  cent.,  the 
remainder  (representing  about  3,000  cubic  feet  per  ton  of 
coal  burnt  in  the  oven.  This,  multiplied  by  its  calorific 
value  and  agaip  by  778,  to  obtain  its  equivalent  in  foot- 
pounds of  work,  gives  a not  inconsiderable  amount  when- 
expressed  in  power-production. 


THE  ENGINEER'S  PEN. 


Electrical  engineers  will  welcome  the  latest  inno- 
vation in  fountain  pens.  It  is  called  the  K&J  Super 
Pen  and  hails  from  the  house  of  Kenrick  and  Jefferson, 
Ltd.,  of  organising  fame. 

The  great  feature  of  the 
, fc&J  Super  Pen  is  the  remark- 

able strength  of  the  nib,  which 
is,  apparently,  damage  proof ; 
at  any  rate  we  tested  it  on  the 
office  floor  in  the  same  way  as 
K&J  test  it — by  dropping  it 
nib  first — without  it  affecting 
the  nib  in  the  slightest. 

It  has  a delightfully  re- 
isportsiive  touch  and  seems  to 
fairly  glide  along  the  paper ; 
mb:  cover  it  is  first-class  for 
carbon  duplicating. 

K&J  tell'  us  that  a good 
many  large  business  houses 
have  supplied  this  pen  to  their 
staff  with  economical  results, 
and  this  is  not  surprising,  for 
it  is,  to  say  the  least,  un- 
usual to  find  a pen  whiah  is. 
at  once  a delight  to  use, 
trouble  free  and  damage  proof. 

The  price  of  the  K&J  Super 
Pen  is  12s.  6d.,  and  it  can 
only  be  obtained  from  Kenriekr 
and  Jefferson,  Ltd.,  West 
How  K&J  test  the  Bromwich,  or  from  their 
K&J  Super  Pen  by  show-rooms,  which  are,to  be 
dropping  it  on  to  A found  in  most  of  our  large 

BLOCK  OF  WOOD.  towns. 


Progress.— The  Westminster  Tool?&]gElectric  Companyjhave 
now  completed  the  equipment  of  their  new  Westool  Works, 
Putney  Bridge  Road,  and  are  manufacturing  in  all  sizes  the 
Mark  1 pattern  of  the  Westool  Electric  Portable  Drills  >■  These- 
drills  are  meeting  with  great  favour,  and  the  No.  2 size/which 
has  just  been  completed,  is  giving  exceptionally  good  results. 
Fitted  with  a No.  2 Morse  Tjiper  Socket,  the  tool  weighs  com- 
plete 42  lbs,,  and  will  drill  a hole  } inch  diameter  in  mild  steeE 
3J  in.  deep  in  a minute.  The  Westool  Mark  1 type  drills  are 
fitted  throughout  with  Ball  Bearings,  and  have  an  exceptionally 
short  overall  length,  while  giving  aq  effective  leed,  nearly  twice- 
that  olfother^electric  drills. 
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E&GES  FROM  OUR  DESIGNER'S  NOTEBOOK 


WBSTON  ELECTRICAL  INSTRUMENT  CO  UP 

THE  WESTON 
TRUSSED  POINTER. 

~T / 

For  Alternating  Current  Instruments. 

The  object  of  the  above  construction  is  to  ensure 
complete  freedom  from  resonant  vibration  through- 
out any  commercial  range  of  frequency. 

Many  instruments  of  ordinary  construction  are 
set  into  violent  oscillation  by  even  slight  departures 
from  the  frequency  at  which  they  were  adjusted, 
and  if  an  attempt  is  made  to  remedy  this  defect  it  is 
usually  done  by  adding  weight,  and  thereby  sac- 
rificing sensitiveness  to  rapid  changes  in  load. 


POINTER  AND  BALANCE  CROSS  OF  MODEL 
167  WESTON  WATTMETER. 

The  design  of  a system  that  shall  have  no  resonant 
point  within  any  commercial  range  of  frequency,  and 
yet  be  light  and  have  a low  moment  of  inertia,  is  a 
problem  of  no  mean  proportions,  and,  as  a matter  of 
fact,  the  first  and  only  successful  solution  of  this 
problem  is^embodied  in  the  construction  shown. 


AUDREY  HOUSE  *EIY  PLACE* LONDON *E-C I 

The  triangular  truss  gives  the  requisite  stiffness 
necessary  to  increase  the  natural  frequency  beyond 
the  limit  of  commercial  practice,  and  yet  keeps  the 
mass  and  moment  of  inertia  at  extremely  low 
values.  , 

The  members  of  the  trussed  pointer  are  of 
aluminium  of  tubular  section,  and  the  walls  of  the 
tube  do  not  exceed  i *1.000  in.  in  thickness.  These 
members  are  riveted  together,  and  the  index  tip 
which  is  exceedingly  thin,  is  stiffened  by  a rib 
stamped  in  the  metal,,  and  following  its  contour. 
By  this  means  thinner  material  may  be.  used,  and 
the  weight  is  slightly,  lessened  and  the  Aioment  of 
inertia  considerably  reduced. 

Accurate  balancing  of  the  movement  is  arranged 
for  by  the  three  arms,  each  of  which  carries  a split 
sleeve  nut  tapped  with  272  threads  to  the  inch. 
Threads  of  this  exceptional  fineness  are  necessitated 
by  the  extremely  small  diameter  of  the  pointer  tail, 
which  is  made  of  a special  alumiqium  alloy  of  great 
rigidity.  In  certain  WESTON  instruments,  even 
finei  threads  are  cut  in  aluminium,  and  owing  to 
the  impossibility  of  obtaining  stock  of  the  necessary 
degree  of  fineness  the  tubes  are  specially  drawn 
in  our  own  works. 

Weston  pointers  other  than  the  trussed  type  are 
built  on  the  same  lines  as  regards  material,  balanc- 
ing arrangements,  etc.  The  result  is  in  all  cases  a 
pointer  of  minimum  weight  and  maximum  strength, 
unapproachable  by  any  other  design. 

For  full  particulars,  write  for  Catalogues . I 
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We  have  found  it  necessary  to  remove  our  London 
Office  to  more  commodious  premises  at : — 

57,  VICTORIA  STREET,  S.W.l 


The  telephone  numbers  are 


For  Home  Sales  442  & 443  VICTORIA 
For  Export  Sales  5542  VICTORIA. 


From  this  office  will  be  conducted  all  business  affecting  the  sale  of 
Stationary  Accumulators,  Exide-Ironclad  Traction  Batteries,  and  Train 
lighting  accumulators  for  home  use,  and  ALL  Export  business. 

Home  business  in  (S/Xtfrc  batteries  for  Starting,  Lighting,  and 
Ignition  of  motor-cars,  and  general  Portable  purposes,  will  be  conducted 
from  220,  Shaftesbury  Avenue,  W.C.  2,  as  previously. 

THE  /If  M rYt4  iS  f>  ELECTRICAL  STORAGE  Works : CLIFTON  JUNCTION, 

vWJAULiilE  company  limited.  Near  Manchester 
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MADE  TO  ANY  PATTERN. 

Tk«  prlea*  «a«t«d  balaw  »r«  Mr 

Full  Sine  Sections  on  Application 

ISTIMATEf  F9R  OTHER  WOOD 
AND  SIZES  PROMPTLY  SENT. 

fvitok  IImIh  mmd  CIggU  Mndm  ^ 
ta  Ord*r. 


Oar  JMcitl 

(Raid.  Na.  40S.53SL 


Width  (nom) 

1 1*' 

1 u*  1 

ir  1 

If  1 2' 

TW  l 3* 

1 3*'  | 4" 

Grooves  ... 

1 A* 

1 A'l 

r 1 

AM  A' 

1 *•  1 r 

m r 

Tupelo  > 

Pbice  1 

QUOTED 

ON 

APPLICATION. 

Trad*  A11«*um  far  Qaaatiftia*  mm  Application. 

VIGERS  BROTHERS,  »**n£t» 

ONLY  ADDRESS— 

BALFOUR  HOUSE,  FINSBURY  PAVEMENT, 


3101 

E.C. 


JOHN  OAKEY  & SONS.  LTD. 


EMERY,  EMERY  CLOTH,  EMERY  PAPER, 

OABINBCT  GLASS  PAPBR,  GLASS  CLOTH, 
BLACK  LEAD,  PUMICE,  OROOUS.  TRIPOLI 
ROUGE,  *0 

O&kty’s  “ Flexible  Twilled  ” Eacry  Cloth. 

For  gngin— rs,  Sowing  Machlno,  Lock  and  Seals  Makers,  and  all  parposos  wfcwa 
great  Stmhstb,  Dvrabisity  and  Pinna  Fsaxiaiurr  are  reqaired. 

FLINT  A GARNET  PAPER  IN  ROLLS, 

••  jtjrAt  Mag  by  il  la.,  ao  In.,  *.  I*.  *o  in.,  j*  la.,  ,•  la..  «•  ta..  ft  41  a.  Will 

" WELLINGTON  M EMBRY  WHEELS. 

V ELLINGTON  EMERY  AND  BLACK  LEAD  MILLS,  LONDON,  S.E  1. 
ALL  BR1 
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START  YOUR  CAR  WITH  A “HART”  BATTERY. 


EVE  RSH  ED’S 


CELL  TESTERS 


Evershed  & Vignoles,  Ltdc 

ACTON  LANE  WORKS,  CHISWICK,  W.4. 

Telephone:  Chiswick  1370.  Telegrams:  Dorothea.  Chisk,  London. 


The  cases  of  these  cell  testers 
are  fume  and  acid  proof  and  the 
instrument  is  easily  h~Jd  in  the 
palm  of  the  hand.  The  pivots 
are  undamageable  and  thus 
insure  h c rd  service  Rapid 
certain  coofact  to  any  type  of 
cell  is  effected  by  the  detachable 
barbed  spikes.  Deadbeat  in 
action.  . . Send  for  list. 


MAXIMUM  POWER.  LOW  INTERNAL  RESISTANCE.  STRONGLY  BUILT. 
Immediate  deliveries  can  be  given  from  stock  of  the  following  standard  sizes  of 


4 HART  ’ STARTER  AND  LIGHTING  BATTERIES. 


TYPE. 

CAPACITY. 
AMPERE  HOURS. 

Overall  Dimensions 
(inches). 

6 volt  MSL  11 

75 

91  x 7*  x 8{  high 

„ „ 13 

90 

10« 

„ „ 15 

105 

12*  „ „ „ 

12  volt  „ 7 

45 

12}  „ „ „ 

„ „ 9 

60 

15*  „ „ „ 

..  11 

75 

17*  „ „ „ 

MANY  OTHER  SIZES  AVAILABLE,  TO  SUIT  ALL  MAKES  OF  CARS. 


HART  ACCUMULATOR  Co.  Ltd.,  Stratford,  London,  E.  15 

3\  Victoria  St.,  107,  Wellington  St.,  4,  Victoria  Bridge,  ao,  Lincoln’s  Inn. 

Westminster,  Glasgow.  Manchester.  174,  Corporation  St., 

London,  S.W.i.  Birmingham. 
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for  the  British  engineering  industry. 1 To-day  locomo- 
tive parts  are  coming-  from  America  to  this  country  in 
spite  of  the  exchange  More  ridiculous  still,  it  is 
reported  ti  at  bricks  are  being  imparted  from  Norway 
and  cememt  from  Belgium.  In  face  of  aM  this,  unem- 
ployment is  rife  and  still  increasing.  On,  the  railways 
wages  have  risen  310  per  cent.,  and  there  are  29  per 
cent,  more  employees  than  jn  1913.  Assuming  the 
railways  ore  performing  a substantially  comparable 
carrying  trade  with  that  of  1913,  transport  is  taking 
29  per  cent,  more  people  to  work  it  and  costing-  310 
per  cent,  more  in  the  pjjpcess.  One  instance  is  given 
where  two  signalmen  at  70s.  per  week  are  now  re- 
quired to  deal  with  two  trains  each  -way  per  day,  and 
have  replaced  one  pre-avar  signalman  at  23s. 


To  the  Socialistic  labour  agitators  and  Bolshevistic 
wreckers  of  industry,  who,  by  their  past  tactics,  have  so 
largely  contributed  to  the  present  iin- 
The  Slump — dustrial  stagnation,  I commend  a study 
of  Lord  Weir’s  presidential  address  to 
the  Junior  Institution  of  Engineers,  delivered  just 
before  Christmas.  In  the  course  of  It  he  exposed 
certain  fallacies  and  gave  concrete  figures  illustrating 
the  serious  decline  in  our  trade  brought  about  by  the 
absurdly  inflated  cost  of  production  of  all  manufactured 
goods.  Quoting  from  a Government  paper,  written 
just  prior  to  the  Armistice,  Lord  Weir  directs  attention 
to  the  following  true  prophecy  : 4‘  In  the  future  the 
greatest  regret  we  will  suffer  from  as  a nation  is  that 
during  the  war  we  (bargained  for,  trifled  with,  and 
oompflicated  the  conditions  surroundjiing  efficiency  of 
production.  ” 


Speaking  of  exporlts,  he  showed  'how  harmful  had 
been  the  general  impression  created  in  the  minds  of  the 
public  by  frequent  references  to  the  rising  values  of 
these  exports  as  compared  with  pre-war  values , thus 
entirely  disregarding  the  fact  that,  to  make  good  or 
overtake  our  pre-war  standard  of  export  trade,  we 
have  to  send  out  of  the  country  to  foreign  buyers  from 
two  to  /three  times  the  total  value  reckoned  on  a pre- 
war basis.  Quantity  or  tonnage  is  the  only  true  factor 
in  connection  with  export  returns,  and  the  misrepre- 
sentation of  statements  based  on  values  is  aptly 
indicated  by  diagrams  which  accompany  Lord  Weir’s 
address,  there  being  a faM  in  purely  engineering 
eooports  as  .between  1913  and  1920  of  36  per  cent*  Per 
contra,  in  one  item  of  imports,  a deplorable  state  of 
affairs  is  revealed.  The  value  of  motor-cars,  chassis 
and  parts  thereof  imported  in  1913  was  approximately 
7J  millions,  as  against  nearly  23  millions  in  1920.  In 
other  words,  the  British  motor-car  and  associated 
industries  lost  the  equivalent  representative  value  of 
orders  and  productive  work  for  wage  earners,  a fact 
which  is  amply  borne  out  by  simple  observation  of  the 
Aaheric&n.  and  other  foreign  makes  of  car  one  sees  an 
Biriirtisih  roads  to-day. 

In  the  matter  of  raw  materials,  castings,  etc.,  the 
tale  is  still  one  of  woe.  A well-known  Scottish  firm 
recently  placed  a contract  for  1,200  tons  of  iron  cast- 
ing's in  Belgium  at  28  per  cent,  below  British  prices, 
and  with  guaranteed  deliveries,  which  no  British 
foundry  could  give  them.  It  is  also  the  case,  according 
to  Lord  Weir,  that  new  foundries,, are  actually  being 
built  in  Belgium  and  Hoflliand  to  produce  iron  castings 


Already  foreign  competition  is  making  itself  severely 
felt.  Continental  workmen.  are  apparently  content  to 
work  for  lower  wages  and  somewhat  longer  hours  than 
our  own  trade  unionists.  Coupled  wrath  this,  we  have 
the  recent  news  from  the  States  where  industries  are 
already  agreeing  to  big  cuts  in  inflated  war-wages 
rather  than  foster  unemployment.  Since  the  cost  of 
labour  enters  into  every  single  manufactured  product, 
the  only  way  in  which  we  can  regain  our  pre-eminent 
place  in  the  world’s  markets  is  to  reduce  by  every 
possible  means  the  productive  cost,  improve  the 
efficiency  of  all  processes,  and  endeavour  by  every 
possible  means  to  stimulate  and  increase  output.  It  is 
therefore  necessary  for  all  associated  with  industry — - 
employers  and  workpeople — to  realise  that  nothing 
further  must  be  done  at  the  present  juncture  which  wiifll 
i.n  any  degree  bring  about  an  increase  in  the  cost  of 
production.  On  the  other  hand,  every  reasonable  and 
justifiable  step  should  be  taken  to  reduce  cost. 
Stability  and  confidence  are  the  vital  requisites  in  any 
campaign  of  improvement.  Fixed  prices,  firm  con- 
tracts and  guaranteed  deliveries  are  the  dements  in 
restoring  confidence.  But  no  one  partner  in  industry 
is  capable  of  infusing  into  n it  a neiw  spirit ; the  writing 
on  tihe  wall  must  carry  conviction  vto  all  parties,  and 
the  trade  unions  must  respond  as  well  as  tihe  employer, 
and  justify  their  protestations  of  good  faith  and  their 
sincerity  for  hdpful  co-operation. 

Meanwhile,  in  the  matter  of  the  urgent  need  for 
handling  the  unemployment  problem,  an  influential 
group . of  employers  and  representa- 
And  tives  of  Labour  have  for  some  months 

Unemploy-  past  been  meeting  informally  to  con- 
ment.  sider  the  remedy  for  this  most 
pressing  need  of  to-day.  Obviously, 
the  most  disturbing  factor  in  labour  cirdes  is  the 
casual  and  variable  nature  of  employment  and  the  fear 
of  losing  one’s  job  ever  before  the  bread-winner.  When 
trade  is  booming  the  good  w'orkman  knows  that  his 
weekly  money  is  an  assured  thing  and  he  can  devote 
his  mind  to  his  work  with  a comfortable  feding  that  he 
has  a settled  job  for  an  indefinite  period.  When  trade 
shows  signs  of  slackening  off,  how- ever,  there  is  the 
ever-present  fear  of  discharge  at  the  end  of  the  week  due 
to  no  fault  of  his  own,  and  such  a weight  on  a man’s 
mind  must  necessarily  detract  from  the  efficiency  of  his 
effort  and  affect  the  quality  of  his  work. 

It  is  desirable,  then,  to  formulate  a scheme  if  possible 
which  will  ensure  a* minimum  payment  to  all  emplov- 


Digitized  by  LiOOQle 


52 


ELECTRICITY. 


able  persons  even  during1  sucfy  periods  as  are  bound  to 
arise  from  time  to  time  in  all  Industries,  when  there  is 
not  enough  work  to  go  round,  and  it  is  on  this  basis 
that  the  representative  group  above  referred  to  have 
formulated  their  proposed  sdieme  which  aims  at  in- 
suring all  persons  in  receipt  of  £$oo  per  annum  or 
under,  against  absolute  destitution  in  the  event  of  un- 
employment. v To  this  end  a rate  of  benefit  founded  on 
fifty  per  cent,  of  the  average  earnings  of  the  insured 
person,  with  .ten  per  cent,  additional  for  a dependent 
wife,  and  five  per  cent,  additional  for  each  child  under 
isixteen,  up  to  a maximum  of  75  per  cent,  of  the  average 
earnings,  or  £5  per  week  is  tlie  basis  of  computation. 

Benefits  should  be  payable  after  three  days*  unen> 
ployment,  and  should  be  limited  to  one  week’s  benefit 
for  every  she  weekly  contributions  previously  made,  an 
adequate  number  of  preliminary  payments  being 
credited  to  all  bona  fide  workers  at  the  initiation  of  the 
scheme.  Benefits  to  be  limited  to  twenty-six  weeks  in 
any  one  year.  The  scheme  is  estimated  to  cost,  ex- 
clusive of  administration,  about  56  millions  per  annum, 
and  contributions  to  this  end  would  be  made  by  wage- 
earners,  the  State,  and  the  employer.  For  the  worker, 
twopence  in  the  pound  is  suggested ; for  the  State,' 
four  millions  and  the  cost  of  administration ; for  the 
employer,  two  per  cent,  on  his  wage  bill.  It  is  pro- 
posed that  the  scheme  be  stabilised  on  this  basis  for, 
say,  five  or  seven  years,  at  thq*  end  of  which  period 
statistics  uould  be  available  for  Government  actuaries 
to  reassess  the  contributions  for  a further  term'  of  years, 
and  also  to  vary  the  employers’  contributions  in  a given 
industry  according  to  the  prevalence  of  unemployment 
in  that  particular  industry. 

As  regards  administration,  it  is  suggested  that  the 
method  of  administering  the  fund  should  be  that  set 
up  under  the  Unemployment  Act,  1920.  Further,  the 
promoters  have  been  advised  that  with  certain  greatly 
needed  and  practicable  alterations  in  the  administration 
of  the  Employment  Exchanges  it  will  be  possible  to 
prevent  malingering.  The  chief  points  in  these  novel 
proposals  are  thus:' — (1)  Unemployment  benefit  takes 
the  form,  not  of  a fixed  amount,  but  of  a proportion  of 
the  worker’s  regular  wage,  adjusted  to  the  number  of 
dependents ; (2)  Whilst  the  worker’s  and  the  State 
contributions  are  fixed,  the  employer’s  contribution 
varies,  being  made  to  bear  the  residuary  cost  of  unem- 
ployment in  his  industry.  Essentially  the  proposal  is 
one  to  compel  industry  to  create  a wages  equalisation 
fund,  and  to  give  employers  an  incentive  to  eliminate 
every  removable  cause  of  unemployment.  As  such  it 
has  much  to  recommend  it,  and  we  shall  watch  with 
interest  its  deception  and  criticism  by  the  Government, 
which  is  faced  with  this  most  pressing  problem  of  the 
day.  

At  their  last  meeting  the  Illuminating  Engineering 
Society  again  showed  a characteristic  instinct  for  the 
selection  of  topical  subjects,  and  a 
Cinema  great  variety  of  technical  experts  (in- 
Studio  eluding  cinema  producers,  lighting 

Lighting.  experts  and  ophthalmoilogists)  were 

present  at  the  discussion  on  “The 
Use  and  Abuse  of  Lighten  Studios  for  Cinema  Film 
Production.”  At  the  moment  special  interest  was 
given  to  the  discussion  by  the  reports  of  alleged 
injuries;  to  eyesight  caused  by  injudicious  use  of  very 
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bright  lights  in  some  studios.  The  Society  provided 
an  opportunity  for  the  expression  of  views  both  of  the 
adherents  of  this  view  and  of  its  opponents.  It  is 
quite  dear,  however,  that  this  particular  problem  is 
only  a part  of  the  wider  aspects  of  the  use  of  light  in 
cinema  studios. 


I share  the  feeling  of  some  of  those  who  joined  in  the 
discussion  that  it  should  be  possible  to  devise  methods 
of  -anting  which  come  nearer  to  natural  daylight,  and. 
that  this,  (besides  being  better  for  eyesght,  would 
probably  also  be  in  the  interests  of  artistic  film  pro- 
duction. I notice  that  the  IMiuninating  Engineering 
Society  proposes  to  form  a joint  committee  to  inquire 
into  all  these  questions,  and,  in  view  of  the  work  the 
Society  ha*s  already  done  by  such  means  in  other  fields, 
the  cinema  industry  should  welcome  their  co-operation. 

Elektron. 


Reviews  ol  Books*  ®C. 


[Books  noticed  tn  this  column  will  be  sent  prom  Electricity 
Office  to  any  fart  of  the  world,  for  the  fublished  price,  plus 
ten  per  cent . tor  postage  ( minimum  2d.)  and  orders  wiU  bt 
appreciated. 


The  Electrical  Engineer's  Diary,  1921.— 578  pp.  and 
92  pp.  diary.  (S.  Davis  and  Co.  10s.  6d.  net.)~-We  have 
great  pleasure  in  bringing  to  the  notice  of  our  readers  the 
thirteenth  annual  issue  of  this  well-known  diarv.  Year 
after  year  it  has  proved  to  be  better  and  larger  than  ever 
before  and  this  year  we  again  notice  important  additions 
and  improvements.  When  first  published,  in  1908,  the 
diary  contained  48  pages  of  information  and  was  a>ld  at 
half-a-crown.  The  present  issue  contains  582  pages  of 
information  and  is  sold  at  10s.  6d.  In  other  words,  there 
is  now  twelve  times  the  space  devoted  to  sound,  practical* 
technical  information,  but  the  published  price  has  only 
(been  increased  -fourfold,  notwithstanding  the  enormous 
increase  in  the  cost  of  paper  and  printing  during  recent 
years.  Obviously  the  diary  is  not  only  larger  and  better — 
it  (is  also  much  (better  value  for  money  than  ever  before. 

In  addition  to  extensive  revision  of  all  (the  existing 
sections,  about  100  pages  of  fresh  matter  have  (been  added 
in  the  new  edition,  notably  with  regard  to  electric  cables, 
electric  heating,  cooking  aod  cleaning,  and  electric  vehie’es 
and  electric  .trucks. 

The  new  chapter  on  electric  vehicles  and  electric  trucks 
is  by  Mr  Raymond  J.  Mitchell,  whose  name  is  well  known 
to  our  readers/  We  regard  the  inclusion  of  these  notes 
as  being  particularly  appropriate  to  these  times  of  high 
fuel  costs.  Sooner  or  later  the  electric  vehicle  will  be  of 
enormous  value  to  British  central  stations  and  to  British 
electrical  industry  as  a whole.  Already  large  numbers  of 
electrics  are  in  use,  but  their  application  in  this  country 
can  only  be  said  to  have  commenced.  Articles  such  as  the 
one  now  before  us  are  of  great  educational  value  and, 
needless  to  say,  there  is  in  Mr.  Mitchell’s  contribution  a 
wealth  of  information  drawn  from  practical  experience  and 
of  great  value  to  those  who  either  intend  to  use  electric 
vehicles  or  have  them  already  in  use. 

The  Diary  amounts  practically  to  an  encyclopaedia  with 
all  the  data  and  information  required  for  reference  by  the 
average  consulting  engineer,  central  station  engineer  and 
electrical  contractor.  Also,  it  may  be  regarded  eus  a text- 
book of  no  small  value  to  the  younger  generation. 

For  the  convenience  of  those  who  wish  to  carry  the 
diary  about  with  them,  an  edition  is  available  bound  ‘in- 
limp  covers  and  without  the  ruled  memorandum  pages. 

Space  limitations  prevent  us  from  doing  full  justice  to 
this  work  but  we  can  truthfully  assert  that  it  is  the 
only  publication  of  its  kind,  and  if  it  were  not  there  could 
not  be  a better.  « 
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TN  the  Simplex  Safety  All-Steel  System  of  Conduit 
* Wiring  the  every  need  of  Installation  Engineers 
has  been  anticipated  and  provided  for  accordingly.  The 
above  illustration  shows  one  of  our  most  successful 
fittings  in  the  form  of  a switch  and  plug  combined, 
which,  as  is  the  rule  with  Simplex  products,  has  for 
its  fundamental  characteristics,  efficiency,  reliability, 
and  genuine  long  service.  Its  substantial  electrical 
and  mechanical  details  will  appeal  to  all  engineers 
who  require  fittings  for  outdoor  situations  under 
severe  conditions  ; and  being  made  both  interlocking 
and  independent  as  well  as  fitted  with  a Double  Pole 
Switch  and  easily  renewable  fuses,  it  constitutes  as 
complete  and  practical  a fitting  as  has  yet  been  in- 
troduced into  the  Electrical  World. 
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ELECTRICAL  MEASURING  INSTRUMENTS. 


* j To  the  Editor  of  Electricity. 

Dear  Sir, — I should  like  to  take  this  opportunity  of 
explaining  a few  of  the  points  which  do  not  seem  to  'be 
very  clear  in  my  article  on  44  Electrical  Measuring  Instru- 
ments.” 

“ W.  J.”  points  out,  the  force  of  gravity  is  repre- 
Ogftted  in  Fig.  1 bv  A.G.  and  not  O.G.  I think  this 
OTtjike  occurred  in  the  printing  of  the  article.  Also, 
ittkftotigh  the  single  force  which  replaces  two  other  forces 
rflfcjXiften  known  as  the  resultant  force,  I think  I am 
^VOte  justified  in  lining  the  term  “restoring  force  ” in  this 
|&ticular  case,  having  regard  to  the  fact  that  A.G.  is 
the  force  endeavouring  to  biting  the  pointer  back  to  zero, 
to  restore  it  to  its  normal  position. 

When  referring' to  an  instrument  as  following  a “square” 
law  I meant  that  the  deflection  of  the  pointer  was  pro- 
portional to  itlie  square  df  the  deflecting  fartoe.  This 
causes  the  scale  to  be  crowded  about  the  zero  position 
and  widened  out  at  the  higher  values. 

In  th*  type  of  instrument  shown  in  Fig.  3 it  would, 
perhaps,  be  more  explicit  to  say  that  the  repulsive  force, 
will  ibe  proportional  to  the  product  of  the  strength  of  the; 
induced  (poles.  The  law  representing  the  distance  between 
two  poles  does  not  affect  this  instrument  to  any  great 
extent,  owing  to  the  fact  tihalt  the  two  pieces  of  4ron  are 
not  touching  when  the  instrument  is  at  rest,  and  that 
they  are  not  deflected  a considerable  distance,  even  on  full 
load.  Strictly  speaking,  howeVier,  this  law  will  affect  the 
deflection,  but  the  scale  may  be  . said,  very  approximately, 
to  follow  a “square  ” law,  if  the  strength  of  the  two  poles 
are  nearly  equal. 

In  th*r  instrument  show*n  tin  -Fig.  4, “this  field  will  attract 
the  disk  into  the  bobbin  by  an  pmount  proportional  to  the 
current,”  but  since  the  small  disk  becomes  a temporary 
magnet  when  current  flows  this  wfill  also  exert  a force 
of  attraction.  This  total  deflection  -yvill  be  proportional  to 
the  square  of  the  current. 

It  would,  perhaps,  be  more  correct  to  define  “ H ” as 
“The  intensity  of  the  magnetic  field,  in  lines  per  square 
centimetre  produced  by  the  permanent  magnet.”  After 

which  correction  I think  it  will  be  seen  that  — — is  a 

10 


constant  number. 


Trusting  .th^t  the'  foregoing  remarks  will  prove  to  be 
of  interest  tc;  your  readers, 

I remain,  yours  faithfully, 


To  the  Editor  of  Electricity. 

Dear  Sir,  -The  article  on  Electrical  Measuring  Instru- 
ments by  “L.  S.,”  and  the  criticism  of  same  by  44  \V.  J.” 
interested  me  very  much,  and  although  the  views  ex- 
pressed belawr  may  not  be  strictly  true,  nevertheless  it  is 
only  by  the  exchange  of  opinions  that  one  can  confirm  one’s 
knowledge.  Should  I be  wrong  in  any  of  my  statements  I 
trust  that  one  of  vour  readers  will,  as  our  American 
cousins  so  aptly  put  it,  “put  me  wise.” 

As  regards  “Square  Law,”  I have  always  understood 
thalt  an  instrument  follows  a square  law  when  the  work- 
ing forces  of  the  instrument  are  such  that  the  cm  rent, 
or  magnetic  effect  of  the  current,  acts  upon  itself. 
Example. — The  Kelvin  balance.  Of  course,  in  an  linstru- 
ment  of  the  hot-wire  type,  the  heating  of  the  wire  is 
proportio/val  to  J2R ; if,  as  in  gopd  instruments,  R is 
constant  throughout  the  range  of  same,  obviously  the  in- 
dications are  proportional  to  J2  and  the  instrument  follows 
a square  law. 

As  regards  moving  iron  instruments,  and  more  especially 
in  this  case,  “Repulsion  ” type  moving  iron  instruments, 
the  following  may  -help  44  W.  J.”  : — 

Let  us  imagine  two  pieces  of  soft  iron — one  fixed  and 
the  other  attached  to  the  .spindle  carrying  a pointer — inside 


a solenoid.  Obviously,  if  current  is  sent  through  the 
solenoid  the  two  pieces  oLgoft  iron  will  repel  one  another 
and  with  a force  proportions  to  the  product  of  their  re- 
spective pole  strengths.  If  the  permeability  of  the  iron 
is  constant  throughout  the  working  range  of  the  instru- 
ment, the  field  due  to  each  wall  be  proportional  to  the 
current  flowing  and  the  torque  at  every  point  is  propor- 
tional to  the  square  of  the  current. 

As  regards  the  distance  between  the  two  pieces  of 
iron,  1 don’t  think  this  enters  into  the  question  quite  as 
much  as  “\V.  J.  ” thinks.  However,  to  go  into  this  here 
would  require  more  space  than  the  Editor  would  allow 
me;  - suffice  it  to  say  that  this  affects  the  instrument  more, 
I fancy,  on  A. C.  than  on  D.C. 

With  reference  to  moving  coil  instruments,  all,  I think, 
that  “L.  S.”  has  omitted  in  his  formula  is  the  term 
cos  0,  where  0 is  the  angle  turned  through  by  the 
moving  coil  about  the- axis  of  rotation. 

'The  expression  T = Kl,  where  K is  a constant,  is 
generally  defined  : — 1 

T = a b N I H cos  0 where  a = breadth  of  coil, 
b = height  of  coil,  N = number  of  turns,  and  I = current, 
H = strength  of  field,  a and  b are  in  centimetres  and  I in 
absolute  units.  In  a first-class  instrument  K is  constant 
throughout  the  w'orking  range. 

Trusting  that  I have  not  taken  up  too  much  space, 

I remain,  yours  faithfully?  ' 

G.  H.  S.  T. 

January  17,  1921. 


100  PER  CENT,  LOAD  FACTOR. 


To  the  Editor  of  Electricity. 

Dear  Sir,— *1  should  like,  through  the  medium  of  your 
journal,  to  ask  the  attention  of  Electricity  Supply  En- 
gineers to  the  question  of  quotihg  special  rates  for  ap- 
pliances of  fixed  capacity  working  continuously  day  %and 
night. 

Some  years  ago  an  interesting  device  for  storing 
energy  in  the  form  of  hot  w'ater  was  introduced,  and  a 
good  many  supply  undertakings  did  at  that  time  quote 
low  rates  (for  the  energy  taken  by  this  apparatus,  using 
no  meter  and  sealing  the  connections. 

Recently  a good  deal  of  attention  has  been  given  again 
to  appliances  of  this  class,  but  inventors  are  being  dis- 
couraged by  the  reluctance  of  supply  undertakings  to 
quote  special  rates  for  such  supplies. 

It  is,  I believe,  argued  that  because  the  100  per  cent, 
load  factor  apparatus  operates  across  the  peak  it  doas  not 
justify  cut  prices  for  energy. 

It  must  be  (remembered,  however,  that  these  appliances 
would  be  used  to  a great  extent  on  parts  of  the  mains 
network  where  loading  is  at  present  intermittent,  and  the 
load  factor  on  the  cables  low.  Moreover,  in  most  stations, 
the  actual  peak  occurs  in  the  winter  time  and.  lasts  for 
a very  short  period,  and  a rate  might  be  calculated  to 
take  in  consideration  the  overlapping  of  this  short  peak. 

For  example,  if  8d.  a unit  is  the  price  for  supply  taken 
on  the  peak  and  id.  a unit  would  be  profitable  for’  say, 
a 23-hour  supply  taken  off  the  peak,  it  is  obvious  that 
an  allround  figure  of  ij  would  meet  the  requirements  and 
probably  encourage  a very  desirable  load  oif  this  kind. 

The  matter  should  receive  sympathetic  attention  because 
the  water-heating  problem  is  largely  bound  up  with  the 
storage  of  electrical  energy  on  the  consumers’  premises 
in  the  form  of  heat.  Moreover,  there  is  indication  (to-day 
of  further  interesting  in\*entions  for  'heating,  these  pro- 
bablv  aw*ait  for  their  development  only  the  encouragement 
of  the  sujn>lv  engineer  in  the  form  of  suitable  tariffs. 

It  would  be  interesting  if  you  could  obtain  the  views 
of  engineers  on  this  subject. 

Yours  faithfully, 

January*  18,  1921.  J.  \V.  Beauchamp. 


Smoking  Concert. — The  second  annual  Smoking  Concert  held 
in  connection  with  the  Informal  Meetings  of  the  I.E.E.,  has 
been  fixed  to  take  place  on  the  28th  February. 


Digitized  by  L.ooq  le 


56 


ELECTRICITY 


January  2 d,  1921.  - 


THE  USE  AND  ABUSE  OF  LIGHT  IN  STUDIOS  FOR 
CINEMA  FILM  PRODUCTION. 

An  interesting  discussion,  introduced  by  Mr.  J.  C.  Elvy, 
took  place  at  the  last  meeting  of  the  Illuminating  Engineer- 
ing Society,  on' January  18th.  The  earlier  part  of  the  in- 
troductory paper  contained  a brief  historical  survey  of  the 
development  of  the  cinema  industry,  after  which  Mr.  Elvy 

fade  some  remarks  on  the  general  design  of  cinema  studios. 

he  nature  of  the  structure  of  a studio  was  of  great  im- 
portance. Sometimes  buildings  were  rushed  up  without 
proper  advice,  and  tore  subsequently  found  too  low  in 
elevation  or  too  restricted  in  area.  In  others  an  unduly 
low  estimate  had  been  formed  of  the  amount  of  electricity 
required.  There  were  a great  variety  of  technical  problems 
involved,  such  as  the  intensity  of  illumination,  the  actinic 
power  of  the  various  illuminants,  and  the  desirability  of 
methods  of  screening  and  diffusion  of  light. 

This  led  him  to  refer  to  the  alleged  cases  of  injury  to 
eyesight  arising  from  exposure  of  the  eyes  to  very  powerful 
lights  at  close  quarters.  The  position  of  an  artiste  who  suf- 
fered in  this  way  was  somewhat  obscure,  and  it  was  not 
clear  how  far  studios  came  under  the  supervision  of  the 
L.C.C.  and  the  Home  Office.  He  attributed  such  cases  of 
injury  to  eyesight  to  the  injudicious  use  of  concentrated 
* spot-lghts” ; these  he  thought  also  gave  rise  to  unduly 
sharp  shadows  and  severe  contrasts  on  the  film,  which  were 
not  really  artistic.  Was  it  not 'possible  to  arrange  the  artificial 
lighting  so  as  to  imitate  more  closely  the  natural  diffusion 
of  light  characteristic  of  daylight?  Mr.  Elvy  also  referred 
to  various  difficulties  that  might  occur  in  artificially-lighted 
studios,  such  as  the  incomplete  lighting  of  certain  parts  of 
the  scene.  The  arrangement  of  the  lights  involved  a know- 
ledge of  illuminating  engineering  such  as  was  applied  in 
ordinary  lighting  problem!,  and  he  suggested  tha't  there  was 
room  for  more  scientific  design  ill  connection  with  the  re- 
flectors used  with  some  types  of  illuminants  for  cinemas. 

Another  matter  that  needed  careful  study  was  the 
quality  of  light  yielded  by  studio  lamps.  Undue  attention 
was  apt  to  be  given  to  the  visible  brightness  of  the  illumina- 
tion produced,  whereas  the  actinic  effect  was  the  important 
thing.  From  the  photographic  standpoint  it  was  desirable 
to  accentuate  the  ultra-violet ; on  the  other  hand,  it  was  be- 
lieved that  excess  of  these  rays-might  be  prejudicial  to 
eyesight.  The  address  was  illustrated  by  a great  variety  of 
lantern  slides,  many  of  them  showing  massed  mercury 
vapour  lamps,  arranged  both  above  and  in  front  of  the 
scene  to  be  photographed. 

Subsequently  Mr.  William  Day  showed  a very  interesting 
exhibit  of  objects  of  historic  value,  notably  some  of  the 
very  first  lamps  constructed  for  cinema  work.  One  early 
form  of  arc  lamp  utilised  two  sticks  of  carbon,  brought 
to  incandescence  by  current  supplied  from  a battery  of  Grove 
cells.  Mr.  A.  G.  Way  showed  some  Westminster  arc  lights 
.and  discussed  the  comparative  merits  of  open  and  enclosed 
arcs.  He  thought  that  in  technical  skill  this  country  had 
little  to  learn,  from  the  United  States.  Mr.  F.  J.  Hawkins 
exhibited  some  mercury  vapour  lamps,  which  yielded  light 
with  a strong  ultra-violet  component.  Thes  shorter  wave 
rays,  which  were  of  little  value  for  photograpny,  were,  how- 
ever, checked  by  the  glass  envelope.  In  his  experience  no 
•disturbance  of  colour-vision  arose  through  the  use  of  such 
lamps.  Mr.  Pullver  alluded  to  the  use  of  spot-lights  and  the 
value  of  portable  searchlights  in  taking  pictures  out  of 
doors.  Mr.  H.  C.  Carter  showed  a film  which  had  been 
taken  entirely  by  the  light  of  gas-filled  “half-watt ” lamps 
which  had  advantages  for  the  representation  of  coloured 
objects.. 

The  Rt.  Hon.  G.  H.  Roberts,  chairman  of  the  Committee 
of  the  Ministry  of  Health  on  the  Causes  and  Prevention  of 
Blindness,  referred  briefly  to  the  work  of  the  committee, 
which  had  been  asked  to  inquire  into  the  effect  on  vision 
of  lights  in  studios,  and  Mr.  Alfred  Legg  (gen.  sec.  of  the 
Actors’  Association  mentioned  a case  in  which  an  artiste’s 
back  had  been  scorched  by  exposure  to  powerful  light.  His 


Association  had  no  desirp  to  Jiamper  the  iridJustry,  but  he 
thought  that  proper  precautions  should  be  used  in  applying 
these  lamps  in  studios.  Others  who  joined  in  the  discussion, 
including  Capt.  J.  W.  Barber,  Mr.  Kimberley,  and  Mr.  Row- 
son,  stated  that  in  their  experience  cases  of  injury  to  eye- 
sight had  either  not  occurred  or  were  extremely  rare,  and 
Mr.  Lomas  remarked  that  the  instances  he  had  met  wiith 
had  been  only  temporary.  WTith  the  Kodak  film  neither 
the  extreme  pltra-tviolet  nor  the  red  end  of  the  spectrum  were 
of  value,  and  both  could  be  excluded  without  prejudice 
to  the  film. 

Mr.  L.  Gaster,  in  winding  up  the  discussion,  suggested 
the  formation  of  a joint  committee,  on  which  the  Illumina- 
ting Engineering  Society,  the  ophthalmologists  and  repre- 
sentatives of  the  cinema  industry  should  co-operate,  to 
inquire  further  into  the  technical  problems  that  had  prisen. 
He  added  that  the  fist  of  queries  exhibited  at  the  nieeting 
had  been  prepared  by  the  Illuminating  Engineering  Society, 
independent  of  Mr.  Elvy’s  address. 

The  new  president  of  the  Society,  Mr.  J.  Herbert  Parsons, 
who  occupied  the  chair,  briefly  referred  to  his  interest  in 
the  subject  as  an  ophthalmologist  and  emphasised  the 
facilities  for  co-operation  with  other  bodies,  which  formed 
a leading  feature  in  the  Society’s  programme. 

It  was  announced  that  the  next  meeting,  to  take  place  on 
Thursday,  February  24th,  would  be  devoted  to  a discussion 
on  “ The  Use  of  Light  as  an  Aid  to  Publicity.”  ^ 


Questions  and  Answers  ky  Practical  Men. 

BVX.E& 

OrESTioira : IFe  invite  our  reader s to  send  us  questionet  preferably  on 
technical  problems  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  repMed  to 
under  " Answers  to  Correspondents  " or  replies  will  be  incited  front  our 
readers.  One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column. 

A.N8WKB a : A fee  of  10#.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5 s.  for  the  one  we  select  as  second  best. 
In  judging  tfhe  replies , importance  will  be  attached  to  dearness  and  con- 
ciseness, as  well  As  accuracy.  The  Bditon  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclose  stamped  addressed 
envelope . 

Write  on  one  side  of  the  paper  only , and  if  diagrams  are  sent,  draw 
them  on  a separate  meet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a *'  nom  de  plume”  but,  both  in  the  case  of  questions 
and  answers ^ the  competitor’s  real  name  and  addrss  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  wiU 
be  entered  into  with  regard  to  successful  replies.  The  Editor’s  decision 
is  final.  * «’• 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  awarded 
to  the  six  competitors  who  win  the  first  or.  second  prite  the  most  times 
duripg  the  next,  twelve  months. 

The  words  “ Questions  and  Answers  ” or  “ Q *’  and  '*  A ” should  be 
placed  at  the  top  left-hand  corner  of  all  letters  intended  for  this  column. 


Question  No.  109. 

I have  a motor  starter  with  the  resistance  burnt  out. 
It  is  40  horse-power,  440  volts.  How  can  I calculate  the 
size  and  quantity  of  wire  required  to  rewind  this  resistance 
to  start  against  full  load? — “Astatic.” 


Question' No.  no. 

How  are  water  wheel  generators  got  into  exact  step? 
With  a steam  turbine,  a small  hand  or  motor  operated 
wheel  will  give  a small  amount  of  regulation  of  speed.  Is  a 
similar  method  adopted  with  water  wheel  generators? — 
“ Phase.” 

(Replies  to  Questions.'  Nos,  . 109  and  no  must  be  received 
not  later  than  January  29,  1921.) 


Wanted,  10,000  Meters. — In  our  par,  under  this  heading 
on  page  44  of  our  issue  of  January  21,  we  omitted  to  state 
that  the  date  for  the  presentation  of  tenders  is  Maich  29.  r & 
Meetings. — The  Junior  Inst,  of  Engineers  will  meet  on 
Friday,  28th  inst.,  at  39,  Victoria  Street,  at  8 p.m.  Lecturette,  : 
“ Manufacture  of  Portland  Cement,”  by  J.  W.  Warden 
(Member). 
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THE  “ SU.XiCO ” COMES  OF  AGE. 


Last  Saturday  the  directors  and  the  staff  of  the  Sun 
Electrical  Co.,  Ltd.,  spent  a very  happy  and  enjoyable  even- 
ing on  the  occasion  of  the  .'Staff  Dinner  to  celebrate  the 
2 1st  anniversary  of  the  Company’s  existence.  In  all,  aibout 
1 14  were  present,  including  directors,  employees  and  visitors, 
with  :Mr.  Beaver,  the  former  General  Manager  and  recently" 
appointed  Managing  Director,  in  the  chair.  The  committee 
responsible  for  the  arrangement  of  this  very  pleasant  func- 
tion had  provided  a first-class  musical  programme,  and  the 
shakers  who  proposed  or  responded  to  the  various  toasts 
very  wisely  made  them  as  brief  as  possible,  although  with 
due  effect  to  the  subjects  on  which  they  spoke.  For  instance, 
Mr.  \\ . J.  Rogers,  the  secretary,  who  proposed  the  Direc- 
tors, said  that  they  could  not  by  any  possible  stretch  of  the* 
imagination  be  looked  upon  as"  figure-heads.  As  a matter 
of  fact,  they  were  all  workers,  and  as  such  pos- 
sessed a thorough  knowledge  of  electrical  engineering, 
general  engineering,  and  company  iff  nance.  He  re- 
ferred (particularly  to  the  importance  of  the  latter 
item,  especially  in  view'  of  the  “ Excess  Profits  Duty  ” 
or  as  he  so  aptly  called  it,  “ Extortion  paralyses  develop- 
ment. He  stated  clearly  that  industry  needs  facilities  for 
development  if  it  is  not  to  be  paralysed,  and  voiced  the 
feelings  of  the  entire  staff  in  congratulating  Mr.  Beaver 
on  his  appointment  to  the  Board  as  Managing  Director. 
It  must  be  a source  of  gratification  and  pride  to  them  to 
know  h^w  he  had  brought  the  business  to  its  present  posi- 
tion, and,  as  Mr.  Rogers  so  tactfully  remarked,  Mr.  Beaver’s 
elevation  to  the  peerage  (of  the  Board)  had  not  altered  him 
in  the  slightest.  He  was  still  just  the  same  man  to  all  of 
them,  an  expression  w'hich  was  received  with  much  apprecia- 
tion by  all  present. 

In  responding  for  the  directors,  Mr.  R.  Tweedy  Smith 
mentioned  that  the  Company  was  never  so  prosj>erous  as 
to-day,  and  what  is  more,  it  gave  every  promise  of  continu. 
ing  in  that  happy  path.  He  referred  to  the  fact  that 
further  premises  had  been  leased  from  Messrs.  Crosse  and 
Blackwell,  and  that  shrewd  management  had  enabled  them 
to  carry  on  without  being  caught  with  heavy  stocks  on  a 
falling  market.  He  felt  very  glad  indeed  that  they  got  on 
so  well  with  their  staff  and  employees.  Mr.  W.  R.  Rawlings 
who  also  responded,  dfidi  so  in  at  more  humorous  vein, 
referring  ‘facetiously  to  his  unpunctuality  in  arriving  at  the 
office  on  Friday  evenings  in  order  to  sign  cheques,  when  he 
would  invariably  find  Mr.  Beaver  dictating  love-letters. 
(Much  laughter.)  He  had  joined  the  Board  to  see  ‘after 
the  interests  of  the  contractors,  and  he  assured  ail  the  visi- 
tors that  no  improper  discounts  were  allowed  in  consequence. 
He  also  refetTed  to  Mr.  Beaver  in  very  happy  terms,  and  to 
the  fact  that  it  was  largelv  owing  to  that  gentleman’s  ability 
that  the  position  of  the  Sun  Co.  in  the  electrical  supply 
industry  was  due.  What  is  more,  he  felt  confident  that  the 
Sun  will  shine  even  brighter  in  the  future  than  it  has  in 
the  past. 

Mr.  Beaver  proposed  the  toast  of  “The  Staff,”  referring 
incidentally  to  the  fact  that  the  Dinner  was  held  after  the. 
21st  birthday  of  the  Company,  which  fund  originally  been 
taken  over  from  another  undertaking  based  on  German 
control,  but  that  from  the  very  date  that  the  former  under- 
taking was  taken  over,  they  had  never  employed  foreigners 
in  any  sfyape  or  form,  and  whereas  when  the  Company 
started  the  staff  numbered  from  1-6  to  20;  it  was  now  just  over 
150.  He  aljuded  with  a smile  to  the  fact  that  their  cata- 
logues did  not  contain  instructions  as  to  the  way  in  which 
contractors  were  to  carry  out  their  installations,  although  on 
the  other  hand  they  had" on  their  staff  exerts  in  all  branches, 
who  could  give  technical  in  formations  f so  required,  but  that 
it  was  not  given  unless  asked  for.  The  Company  is  now* 
represented  by  agents  in  all  the  principal  districts  of  the 
Lnited  Kingdom,  and  they  expected  shortly  to  be  directly 
represented  in  the  Colonies.  In  fact  thev  had  been  asked 
to  be  represented  in  all  parts  of  the  world.  For  a long 
time  past  the  business  has  been  in  a more  or  less  congested 
.state  owing  to  the  pressure  of  orders,  and  he  admitted  with 
regret  that  the  Company’s  showrooms  have  on  many  occa- 


j sions  looked  more  like  packing  rooms,  but  that  was  due  to 
the  lack  of  space,  and  he  Was  able  to  confirm  with  pleasure 
the  statement  made  by  Mr.  Tweedy  Smith  that  the  Directors 
had  been  fortunate  in  securing  the  lease  of  certain  factory’ 
buildings  belonging  to  Crosse  and  Blackwell,  and  immedi- 
ately behind  the  Sun  Co.’s  premises  in  Charing  Cross  Road. 
I hese  would  give  over  20,000  sq.  ft.  extra  area  and  would, 
he  hoped,  help  them  to  carry  on  comfortably  for  several 
years.  He  said  quite  frankly,  that  the  directors  might 
initiate  a policy,  but  its  ultimate  success  would  depend  on  the 
united  efforts  and  loyal  support  of  t’he  staff,  of  which  he 
had  every  reason  to  be  proud.  He  also  referred  to  the 
length  of  service  of  some  of  the  employees.  Many  of  those 
who  were  present  had  been  with  the  Company  over  ten 
years,  and  of  these,  more  than  fifty  per  cent,  had*  s»een 
nearly  twenty  years*  service.  He  also  mentioned'  kMr.  Mor- 
ton, whose  name  was  down  to  propose  a later  toast 
on  the  programme,  as  having  been  with  them  over  ten 
years  and  having  joined  (hem  in  one  capacity,  had  ulti- 
mately blossomed  out  in  quite  a different  position  on  the 
Company’s  staff.  Suitable  replies  ito  the  toast  were  given 
by  Mr.  Phillips  and  by  Major  Huxley,  the  latter  making 
various  humorous  tefetences  to  the  Sun  calendar,  after 
wiiidh  an  extra  item  was  added  to  the  programme  in  thb  1 
shape  of  a speech  by  Mr.  Beaver  alluding  toMiss  Dewdney, 
who  had  been  with  the  Company  since  its  inception  and  to 
whose  sound  common  sense  and  business  acumen  he  was 
much  indebted,  as  she  ihad  acted  as  his  private  secretary 
for  many  years.  On  behalf  of  the  Directors  he  asked  her  to 
accept  a small  token  of  esteem  and  regard -in  the  form  of 
a handsome  gold  bracelet  wrist  watch,  suitably  inscribed, 
which  w'as  then  presented  to  Miss  Dewdney  by  Mrs.  Beaver 
and  fastened  on  her  wrist.  Miss 'Dewdney  expressed  sincere 
thanks  for  the  gift,  although  w’ords  failed  her  to  express 
her  feelings  at  tne  surprise.  -She  could,  however,  say  quite 
frankly  that  if  anyone  wanted  to  keep  on  in  the  employ  of 
the  Sun  Co.,  they  had  to  wrork,  and  work  well,  and  this 
was  one  of  the  secrets  of  the  Company’s  success.  Mr. 
Morton  then  proposed  “The  Press’’  about  whom  he  made 
several  flattering  remarks,  at  the  same  time  bringing  in  a 
few  sly  digs  at  the  new'  sales  controversy,  and  Mr.  J.  H. 
Cozens,  of  the  Electrical  Review',  expressed  the  thanks  of 
the  fourth  estate  for  the  kindly  hospitality  of  our  hosts. 
The  gathering  concluded  at  a late  hour  bv  all  present  joining 
hands  and  singing  Auld  Lang  Syne. 


Tasmania.— A copy  of  the  “ Sixth  Annual  Report  of  the 
Hydro-Electric  Department  of  Tasmania,  for  the  year  1919-20, 
has  been  received  from  the  office  ol  His  Majesty’s  Senioi  Trade 
Commissioner  in  Austialia,  and  may  be  inspected  on  applica- 
tion to  the  Enquiry  Room,  Department  of  Oveiseas  Trade. 
35,  Old  Queen  Street,  Westminster,  S.W.r. 

11  Ar  pTps  ” Dinner. — The  annual  dinner  held  by  the  staff 
of  Messrs.  Rashleigh  Phipps  & Co.,  Ltd.,  took  place  on  Saturday 
evening  last  at  **  The  Featlieis,”  Broadw'ay,  Westminster, 
under  the  chairmanship  of  the  popular  founder  of  the  firm. 
There  was  a large  attendance  and  the  subsequent  entertain- 
ment provided  by  “ home  talent  ” resulted  in  a most  enjoyable 
evening. 

Cycle  Lighting. — Now  is  the  tinie  when  many  of  our  readers 
are  overhau.ing  their  cyc.es  and  preparing  for  pleasant  rides 
in  the  eaily  Spring  time,  and  to  all  such,  we  would  strongly 
recommend  a perusal  of  an  advert  of  the  Altema-cycle  light,, 
which  appears  in  this  issue.  It  will,  we  think,  appeal  to  very 
many  of  them,  apd  we  hope  to  be  able  to  give  a good  technical 
description  of  it  in  an  early  issue.  Meantime,  those  interested, 
should  make  early  application  for  details  as  we  believe  that 
the  makers  are  very  mil  of  orders. 

Electrical  Accessories  for  Uruguay.— The  following  are 
required  : — 47,000  plug  fuses,  5 to  50  amps.,  500  branching 
blocks,  1 15  cut-outs,  30  keys,  380  T.P.  switches,  20  to  400 
amps.,  250  and  550  volts,  163  D.P.  switches,  25  to  100  amps., 
250  and  550  volts.  Copy  of  the  Spanish  text  of  the  conditions 
and  blue  prints  can  be  seen  in  Room  48,  Department  of  Over- 
seas Trade,  up  to  Saturday,  29th  inst.,  after  which  date  they 
will  l>e  available  for  transmission  to  firms  unable  to  send  to  the 
Department.  Sealed  tenders,  together  with  a deposit  of  100  gold 
pesos  (say,  £21),  must  be  presented  at  the  offices  of  the  State 
Power  House,  Montevideo,  at  ri  a.m  on  the  21st  Feb. 
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Various  Items. 


N«w  Mill  (Yorks)  0 — The  District  Council  has  decided  to  confer 
with  Thurstonland  District  Council  on  the  electricity  supply 
question,  as  by  combination  expend  would  be  saved. 

Burnfty.— The  tramways  committee  have  accepted  a Belgian 
tender  for  steel  tyres  at  ^37  10s.  a ton.  The  nearest  British 
tender  was  ^59.  The  British  pre-war  price  was  lig  a ton. 
'?Carm*rtl!tll. — The  Electric  Light  Co.  has  applied  for  an 
increase  in  its  charges  for  street  lighting  from  the  present  20  per 
cent,  above  pre-war  charges  to  50  per  cent.  A councillor 
stated  that  the  extra  cost  entailed^would  need  an  additional 
rate  of  3d.  or  4d.  The  increase  was  refused. 

Hobdon  Bridge.—  At  a meeting  of  the  local  Council  it  -was 
agreed  to  rccept  the  terms  of  Halifax  Corporation  for  a farther 
bulk  supply  of  electricity,  the  Council’s  own  works  being  unable 
to  meet  the  needs  of  the  district.  It  was  also  decided  to  increase 
the  charges  fon  electricity  to  8d.  a unit  for  lighting  and  ^d. 
for  power  purposes. 

Otley* — This  market  town  is  greatly  perturbed  at  not  being 
included  in  the  first  batch  Of  stations  that  are  to  be 
supplied  with  electricity  in  connection  with  the  scheme  for  the 
constitution  of  a joint  electricity  authority.  The  Council  have 
passed  a resolution  strongly  objecting  to  the  scheme  unless 
Wharfedale  is  included  amongst  the  first  extensions. 

NOW  Club. — A new  club  has  just  been  formed  at  Brighton. 
It  is  called  the  Electric  Traction  and  Radio  Club,  and  the 
subjects  covered  include  all  forms  of  Electric  Traction,  while  the 
Radio  Department  covers  Telegraphy,  Telephony  and  Wiieless. 
The  chairman  is  Mr.  R.  W.  Maidlow,  of  Homelea,  34,  Bonchurch 
Road,  Brighton,  from  whom  all  particulars  may  be  obtained. 

Preston. — A large  eye  magnet  for  the  removal  of  fragments 
of  metal  from  injured  eyes  has  been  installed  in  the  operating 
theatre  of  the  Royal  Infirmary.  The  instrument  has  been 
designed  by  Mr.  J.  F.  Simpson,  tramway  engineer,  with  the 
assistance  of  Mr.  G.  J.  Gibbs,  consulting  electrical  engineer. 
The-  cost  was  defrayed  by  workm  en  engaged  in  the  metal 
trades  of  the  district. 

Haiti. — A contract  has  been  settled  between  the  Haitian 
Government  and  a firm  at  Jacmel  for  the  erection  of  a hydro- 
electric light  plant  in  that  town.  There  is  to  be  one  generating 
station  and  one  sub-station,  the  generating  station  being  pro- 
vided with  two  units  each  of  100  kilowatts,  comprising  a Pelton 
wheel  driving  a three-phase,  42-cycle,  6oo*volt  alternator,  with 
the  necessary  switchgear  and  acesoorips.  The  power  is  to  be 
conveyed  to  the  sub-station  by  an  overhead  line  at  8,000  volts 
and  the  consumers’  voltage  is  to  be  £20.  Applications  for  the 
name  of  the  firm  in  Jacmel  should  be  addressed  to  the  De- 
partment of  Overseas  Trade,  35,  Old  Queen  Street,  London, 

S. W.i,  quoting  2619/FL/PN. 

A Now  Journal. — We  have  pleasure  in  acknowledging  receipt 
of  No.  1,  Vol.  I.,  of  the  “ Journal  of  Industrial  Administration.” 
This  is  the  organ  of  the  Institute  of  Industrial  Management, 
of  no,  Victoria  Street,  S.W.i,,  apd  is  edited  by  Mr.  Edward 

T.  Elbome,  who  is  an  acknowledged  authority  on  this  par- 
ticular subject,  a subject  by  ihe  way,  which  is  of  immense  im- 
portance at  the  present  time  in  view  oi  the  great  difficulties 
which  face  the  country  in  regard  to  the  retention  of  its  industrial 
supremacy  in  the  markets  of  the  world.  The  issue  contains 
and  abstract  of  ah  address  on  the  industrial  question  by  Viscount 
Haldane,  O.M.,  an  abstract  of  a paper  on  44  The  Influence  of 
Exposed  Records  of  Output,”  by  F.  M.  Lawson,  and  a paper 
on  44  Road  Transport  as  an  Aid  to  Industrial  Management,” 
by  R.  Twelvetrees,  A.M.I.M.E.,  together  with  details  of  the 
new  Institution,  Correspondence  .anq  other  items.  The  price 
of  the  journal  is  is.  6d.,  and  it  will  appeal  to  all  who  are  in- 
terestedrin  this  particular  subject. 

Multi-Speed  Electric  Motors.— -At  the  last  meeting  of  the 
London  Branch  of  the  Institution  of  Mining  ’ Electrical  En- 
gineers, Mr.  F.  Creed y outlined  some  work  that  he  has  been  doing 
in  regard  to  multi-speed  electric  motors.  The  problem  of 
providing  change  of  speed  in  electric  motors  without  the  use 
of  mechanical  change-speed  gear  boxes  is  a fascinating  one, 
and  Mr.  Creedy  and  others  have  been  applying  themselves 
to  it  foi  some  years  now  with  quite  a distinct  measure  of  success. 
The  method  of  achieving  this  by  arrangement  of  the  winding 
is  naturally  extremely  complicated,  and  yet  the  machines, 
when  made,  seem  to  work  in  a very  simple  manner.  As  a 
matter  ol  lact,  the  multi-speed  electric  motoi  consists  really 
of  special  windings  placed  in  the  casing  of  .an  ordinary  motor. 
The  Creedy  machines  have  only  been  on  the  market  lor  about 


twelve  months,  and  have-  been  built  up  to  25  h.p.,  although 
experimental  machines  have  been  built  up  to  150  h.p.  These 
machines  are  driving  machine-tool  plant,  sQch  as  xadial  drills, 
lathes,  shaping  machines,  etc.,  where  a certain  amount  of 
variable  speed  is  wanted,  and  the  feature  of  the  Creedy  machine 
appears  to  bq  the  provision  of  a simple  form  of  control  which 
obviates  the  weaknesses  of  the  usual  resistance  control.  It 
is  claimed  that  once  the  speed  is  set  it  can  be  ielicd  upon  more 
or  less  permanently  to  within  2 or  3 per  cent.  A paper  on  the 
subject  will  be  iead  before  the  Institution  of  Electiical  En- 
gineers in  the  near  future,  when  the  whole  question  of  the 
windings  will  be  gone  into  in  detail. 


Trade  Notes. 


An  attractive  folder  from  L.  G.  Hawkins  & Co.  (no,  Charing 
Cross  Road,  W.C.2.)  deals  with  " Universal  ” electric  irons  and 
also  with  other  “ Universal”  appliances  such  as  grills,  eolfee 
percolators,  toasters,  heater  pads,  etc. 

Messrs.  R.  B.  Hand  & Co.,  Ltd.,  Electrical  and  Mechanical 
Engineers,  0^63,  High  Holbom,  London,  W.C.i.,  have  been 
appointed  sole  distributing  agents  for  the  British  Isles  for 
Messrs.  R.  G.  Haskins  Company  of  Chicago,  specialising  in  labour 
saving  devices  such  as  Portable  Electric  Drills,  Grinders,  etc. 

**  Leaflet  No.  B.B.7197  recently  issued  by  4the  Edison^Swan 
Electric  Go.,  Ltd.  (Ponder’s  End,  Middlesex),  describes  the 
“ Ediswan-Acme  ” Portable  Handlamp.  A straight  bdam  of 
approximately,  100  c.p.  is  obtainable  for  a period  of  12  hours 
continuous  burning.  The  accumulator  is  the  “ Edi9wan-Acme  ” 
6 volts,  12  amp-hour  type.  The  case  is  substantial,  and  the 
general  arrangement  of  details  very  convenient. 

Central  Station  Engineers  and  others  who  have'  to  carry 
out  insulation  tests  on  cables,  etc.,  will  be  interested  in  the 
“ Metrohm  ” Insulating  Testing  Set  which  is  manufactured  by 
Messrs.  Everett  Edgcumbe  & Co.,  Ltd.,  the  well-known  instrument 
specialists  of  u 7,  Victoria  Street,  London,  S.W.i,  and  the 
makers  will  be  pleased  to  send  a copy  of  their  new  catalogue 
sheet  No.  37  to  any  trade  jreader  on  application. 

English  Eloctric  & Siemens  Supplies,  Limited.— The  Sales 
department  of  this  Company  (also  of  Messrs.  Siemens  Brothers 
& Co.,  Ltd.,)  formerly  trading  at  Central  House,  New  Street 
Birmingham,  have  removed  to  new  premises  and  in  future 
their  address  will  be English  Electric  A Siemens  Supplies, 
Limited.  White  House,  m.  New  Street,  Birmingham.  Tele- 
phone : Midland  964.  Telegrams:  Siemens  Birmingham. 

The  Midland  Electric  Manufacturing  Co.,  Ltd.  (Barford  St., 
Birmingham),  have  just  issued  a series  of  ten  slips  dealing  with 
some  01  their  standard  manufactures.  These  include  the  ” Glas- 
gow ” Ironclad  Switch,  44  Paragon  ” Switch,  “ Glasgow  ” 
Switch  with  44  Kantark  ” Fuses,  44  Paragon  ” combined  Switch 
and  Fuse,  44  Memco  ” Changeover  Switch,  “ Kantark  ” Cutouts, 
“ Kantark  ” Fuse  board,  the  M.E.M.  “ Kantark  ” Combination 
board,  44  Traction  ” Knile  Switches  and  the  “ Shielda  ” Fuse 
Bridge,  the  whole  forming  a series  of  items  of  general  utility, 
and  possessing  many  valuable  features. 
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CIRCUITS  WEAR  GLOVES 
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I DA?ID  MOSELEY  & SONS,  Ltd., 

■ * Ardwlck,  Manchester 


Pure  Para.  Soft  Finish. 

Don't  got  hard. 
Mainsmen  prefer  then. 
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which  will  he  returned  if  gloves  are  not  ap- 
proved of  and  sent  back  within  3 days 
^ttfter  receipt 
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DEVELOPMENTS  IN  PRACTICE  AND  ART  OF 
TELEPHOTOGRAPHY.* 


By  Nikola  Tesla. 


The  recent  successful  experiment  by  Edouard  Belin,  of 
Paris,  in  the  transmission  of  photographs  betw  een  New  York 
City  and  St.  Louis,  a distance  of  1,000  miles,  have  natur- 
ally aroused  a new  interest  in  this  rather  old  art.  Mr. 
Belin’s  apparatus  has  been  examined  with  a knowledge  of 
previous  efforts  in  that  direction,  and  it  must  be  admitted 
that  the  French  inventor  has  achieved  a marked  improve- 
ment. I:  is  true  that  his  apparatus  in  many  of  its  features 
is  old  and  well  known,  but  all  the  details  have  been  worked 
out  skilfully  and  his  photographic  reproductions  are  not  only 
good  likenesses  of  the  originals,  but  are  expressive  in  no 
small  degree.  In  common  with  other  arts  the  transmission 
of  pictures  to  a distance  has  been  brought  to  its  present 
state  of  perfection  by  slow  and  gradual  improvements 
effected  in  the  course  of  77  years.  The  literature  on  the 
subject  is  quite  voluminous  and  difficult  to  peruse,  as  the 
articles  are  published  in  various  .languages  and  scattered 
through  numerous  periodicals.  Only  one  complete  and  ex- 
haustive work  has  been  published  in  German,  by  Dr.  Arthur 
Korn,  of  Munich,  and  Dr.  Bruno  Glatzel. 

First  Patents  Taken  Out  Many  Years  Ago. 

The  original  idea  is  due  to  Alexander  Bain,  a Scotch 
mechanician,  who  secured  a British  patent  disclosing  the 
invention  in  1843.  His  plan  contemplated  the  transmission 
of  printed  letters,  drawings  and  pictures  in  the  following 
way  At  the  sending  station  a holder  with  insulated  metal 
points  was  arranged  to  glide  in  the  direction  of  the  lines 
over  a frame  resting  on  the  printed  page  to  be  reproduced 
at  a distance.  Within  this  frame,  and  at  right  angles  to  its 
plane,  a number  of  short  wires  were  imbedded  in  sealing 
wax,  their  lower  ends  being  in  contact  with  the  letters,  which 
in  turn  were  all  electrically  connected.  As  the  holder 
moved  back  and  forth  the  insulated  metal  points  would  be 
brought  in  and  out  of  contact  with  the  upper  ends  of  the 
short  wires,  thus  controlling  the  flow  of  the  current  through 
them.  Each  metal  point  was  joined  by  a special  line  to 
the  receiving  station  where  there  was  a similar  holder  made 
to  slide  over  chemically  prepared  paper  laid  on  a grounded 
mernl  plate.  When  a battery  at  the  transmitting  end  was 
connected  with  one  of  its  poles  to  the  letters  and  the  other 
to  the  ground  the  current  impulses  traversing  the  line 
wires  and  the  chemical  paper  would  cause  changes  of  colour 
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in  the  latter,  thus  reproducing  the  characters.  A great  num- 
ber of  points  and  line  wires  were  required  to  attain  sjktis- 
taotOi'v  results  and,  realising  this  objection,  Bain  proposed 
to  avail  himself  of  only  one  ware,  but  did  not  give  full 
information  in  this  regard.  Subsequently  Bonnelli  and 
other  inventors  made  improvements  in  hi9  apparatus,  re- 
ducing the  number  of  wires  to  a few.  There  is  n^  doubt 
that,  despite  the  manifest  crudity  of  this  system,  A was 
quite  capable  of  being  used  commercially  in  the  traifenris- 
si«<n  of  type  as  well  as  drawings  and  pictures,  and  may  vet 
be  found  valuable.  ^ 

The  first  practical  success  was  achieved  by  an  English* 
man,  Frederick  Collier  Bakewell,  who  secured  a British 
patent  in  1847  on  a process,  some  features  of  which  have 
proved  to  be  indispensable  in  later  years.  He  employed  a» 
a transmitter . a cylinder  on  wdiich  the  characters  were 
written  with  insulating  ink.  A metal  point  bore  on  the 
cylinder  and  advanced  slightly  with  each  revolution  of  the 
same  exactly  as  in  the  older  form  of  phonograph.  A simi- 
lar cylinder  covered  wdth  chemical  paper  and  equipped  with 
a sliding  point  was  provided  at  the  receiving  station.  The 
cylinder  being  grounded  and  a battery  included  in  the  line 
wire  connecting  the  transmitting  and  receiving  points,  the 
passage  of  the  current  resulted  in  a discoloration  of  the 
paper  and  reproduction  of  the  written  characters  at  the  re- 
ceiving end.  Considering  the  period  Bakeweli’s  apparatus 
was  suprisingly  perfect,  particularly  in  the  feature  of  main- 
taining' the  rotating  cylinders  in  synchronism,  for  which 
purpose  he  provided  an  automatic  as  well  as  a (hand  cor- 
rection. A controversy  was  waged  between  Bakewell  and 
Bain  for  the  honour  of  priority,  but  in  this  respect  there 
can  be  no  mistake.  Bain  was  the  originator  of  the  idea, 
w hile  Bakewell  was  the  first  to  carry  it  out  successfully. 

Use  of  Chemical  Paper  Considered  Impractical. 

The  use  of  chemical  paper  was  considered  objectionable, 
and  in  1851  Hipp  eliminated  it,  producing  the  impressions 
at  the  receiver  with  a magnet  actuated  by  the  transmitted 
impulses.  It  is  curious,  though,  to  observe  that  the 
modem  art  depends  entirely  upon  this  very  device.  In  1855 
Cassell i modified  . the  Bakewell  apparatus  by  employing 
carefully  synchronised  pendulums  at  the  transmitting  ana 
receiving  stations,  thus  replacing  the  rotary  motion  by  a 
tc-and-fro  movement  as  in  the  Bain  arrangements.  Cas- 
selli  seems  to  have  had  more  enterprise  than  his  prede- 
cessors, and  the  apparatus  which  he  perfected  in  i860  was 
actually  used  with  some  success  for  a short  time  in  service 
between  Paris  and  several  other  cities  in  France.  Its 
abandonment  was  probably  due  to  the  slowness  of  trans- 
mission and'  lack  of  demand  for  this  kind  of  facility.  It 
is  singular  that  many  treatises  on  physics  and  other  text 
books  mention  Cassdli  whlile  ignoring  Bain  and  Bakewell. 

Shortly  after  this  Meyer  perfected  a system  which  wad 
! used  w’lth  success  in  France,  and  may  be  fairly  con- 
sidered as  the  first  thoroughly  practical  application  of  ideas 
in  this  field.  A curious  improvement  wias  made  by  G6rard 
who,  in  1865,  proposed  the  use  of  flat  discs  in  place  of  the 
cylinders  of  Bakewell.  Ever  since  one  wire  was  adopted 
for  the  transmission  it  became  an  imperative  necessity  to 
maintain  perfect  synchronism  between  the  transmitter 
and  receiver,  and  many  inventors  devoted  their  energy  t<» 
this  task.  D’Arlincourt  .resorted  ito  tuning  forks,  and  his 
idea  was  subsequently  carried  out  in  a more  perfect  man- 
ner by  Laoour.  At  about  this  time  the  invention  reached 
America,  and  in  1870  Sawyer  brought  his  ingenuity  to  beau- 
on  the  evolution  of  a process  in  which  he  employed  lino 
cliches.  These  were  very  reliable  and  constituted  a signed 
advance. 

In  18S0  Edison  devised  an  apparatus  oh  the  principle  of 
that  used  by  Sawyer,  except  that  the  impressions  were 
produced  on  paper  in  bas-relief.  The  ddea  was  carried 
further  by  Dennison  in  instruments  of  the  reciprocating 
type.  Through  the  introduction  of  the  Tesla  alternating 
system  of  power  transmission  a novel  means  was  afforded 
for  operating  transmitters  and  receivers.  The  use  Iff 
synchronous  motors  was  proposed  first  in  1893  by  Sheohy. 
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Developments  Permit  Use  of  Photographic  Films. 

In  <all  cases  without  exception  it  was  necessary  to  provide 
an  actual  print,  drawing  or  sketbh  to  he  transmitted  until 
Lenoir  introduced  photographic  films  into  the  art,  making 
possible  the  transmission  of  any  kind  of  picture.  This 
was  a great  step  forward,  but  the  honour  of  the  first 
practical  success  belongs  to  an  American  engineer,  N. 
Amstuitz,  who  used  photographic  sending  cliches  in  relief 
for  the  first  time  and  with  complete  success.  Amsturz  was 
a true  pioneer,  and'  his  improvement  is  essential  in  the 
carrying  out  of  the  modem  processes.  It  is  true  that  as 
early  as  1865  a Frenchman,  Hubert,  had  suggested  the 
use  of  letters  written  with  thick  Ink,  but  this  was  of  little 
value,  and  Amstutz  was  undoubedly  the  first  to  produce 
and  U9e  the  cliches  on  which  the  up-to-date  art  vitally 
depends.  Perfectly  satisfactory  demonstrations  were  made 
with  his  devices  in  this  country  more  than  twenty  \ears 
ago,  when  pictures  were  transmitted  over  telegraph  wires 
to  great  distances.  Samples  of  his  work  have  been  pre- 
served which  clearly  show  how  much  he  was  ahead  of 
his  time- 

Following  Amsitutz,  Diinlany,  Palmer,  Mills  and  other 
American  inventors  took  up  picture  transmission  with 
more  or  less  success.  By  this  time  the  necessity  pre- 
sented itself  for  increasing  the  rapidity  of  the  process 
by  greater  speed  of. the  devices  os  well  as  multiplex  trans- 
mission. The  Belgian  inventor,  Carbonelle,  made  an  im- 
portant improvement  in  (this  direction  when  he  introduced 
the  telephone  diaphragm  carrying  a stylus  for  making  the 
impressions 

Of  all  inventors,  however,  Dr.  Korn  was  the  most 
successful  as  well  as  prolific  in  the  suggestion  of  improve- 
ments, his  photographic  method  of  recording  carried  out  in 
1903  being  the  most  significant.  The  general  idea  of  pho- 
tographic recording  had  been  already  advanced  (by  George 
Little,  and  a few  years  later  Dillon  took  out  a patent 
involving  the  use  of  sensitised  paper  and  a mirror  reflect- 
ing a beam  of  light  on  the  same.  But  it  is  obvious  that 
at  that  time  it  would  have  been  hardly  practicable  to  use 
this  suggestion,  as  photography  was  not  sufficiently  ad- 
vanced. In  illustration  of  this  it  may  be  mentioned  that 
in  1892  the  attention  of  the  scientific  world  was  directed 
to  a wonderfully  sensitive  receiver,  consisting  of  an  elec- 
tron stream  maintained  in  a delicately  balanced  condition 
in  a vacuum  bulb,  by  means  of  which  it  was  proposed 
to  use  photography  in  the  transmission  of  telegraphic  and 
telephonic  messages  through  the  Atlantic  cables,  and  later 
also  by  wireless.  This  proposal  was  met  by  insurmount- 
able objections  to  the  photographic  method.  Indeed,  the 
Belin  process  'has  been  rendered  possible  largely  through 
the  great  improvements  ’in  the  sensitive  films  (which  have 
been  evolved  in  response  to  the  urgent  demands  of  the 
motion  picture  and  also  under  the ’-stimulus  of  the  recent 
war. 

Selenium  Cell  and  Vacuum  Tube  Used  to  Transmit  and 
Receive. 

In  the  apparatus  invented  by  Dr.  Korn  a selenium  cell 
is  used  at  the  transmitter  to  vary  the  intensity  of  the 
sending  current,  and  at  the  receiving  station  he  employs 
a vacuum  tube  of  high  intensity  wMch  throws  its  fight 
, through  a fine  slot  on  a sensitive  plate.  The  tube  is  ex- 
cited  by  high-frequency  currents  supplied  from  a Tesla 
transformer  and  may  be  flashed  up  many  thousand  times 
per  second.  The  motion  of  the  receiver  element  is  effected 
either  by  a wire  galvanometer*  oscillograph  or  telephone 
..  diaphragm.  The  Korn  system  has  been  used  for  some  years 
past  with  success  in  Germany  and  other  countries.  In 
fact,  it  has  'been  operated  for  sometime  even  by  wireless. 
Patents  on  this  mode  of  transmission  have  been  granted 
. in  1898  and  1899  to  Kiister  and  G.  Williams,  but  the 

* arrangements  involved  the  employment  of  Hertz  waves  and 
were  impracticable.  Later  Frederick  Braun,  Pansa  and 

•-  Knudsen  secured  patents  which,  however,  are  equally  de-  ! 
.*  fective.  Success  in  this  direction  has  been  achieved  so  far 

* only  by  Korn,  Borjonneau  and  T.  Baker.  Invariably  the 
inventors  employ  a wire  galvanometer  'Which  is  especially 
suitable  for  great  speed.  Telautograph  ic  transmission  by 


similar  means  through  wires  as  well  as  wireless  is  now 
common  and  is  effected  by  employing  a transmitter  of 
two  components,  the  original  idea  of  which  is  due  to  an 
Englishman,  Jones,  who  made  that  suggestion  as  early 
as  1855.  > 

Present  Developments  Involve  Many  Old  Principles. 

To  this  Short  story  of  picture  transmission  Belin  has 
contributed  the  latest  chapter.  The  process  he  has  finally 
adopted  after  many  yeans  of  persistent  effort  (involves  the 
use  of  two  cylinders  rotating  in  synchronism — one  for 
transmitting  and  the  other  for  reproducing.  The  former 
Is  of  copper  and  is  prepared  for  operation  bv  having  its 
surface  coated  'with  a ithin  shellac  solution,  wrapping  a 
carbon  print  of  the  photograph  about  iit  with  its  face  to 
the  cylinder  and  immersing  the  whole  in  hot  water,  this 
causing  the  gelatine  to  adhere  to  the  cylinder  surface  in 
proportion  to  the  degree  of  blackness  so  that  a likeness 
of  the  print  in  bas-relief  is  obtained.  On  this  cylinder 
bears  the  stylus  of  a microphone  diaphragm  which  is 
slowly  moved  forward  by  the  revolution  of  the  cylinder 
as  in  a phonograph.  In  this  manner  -the  pressure  of  the 
carbon  contacts  is  varied  in  conformity  with  the  changes 
of  the  surface,  and  the  microphone  currents  pass  over  the 
transmitting  wire  to  the  receiving  station,  where  they  cause 
corresponding  deflections  of  a mirror  forming  part  of  a 
highly  sensitive  deadnbeat  oscillograph.  A strong  beam 
of  ligtht  reflected  (from  the  mirror  traverses  a screen 
graduated  from  full  transparency  to  opacity  and  is  led 
through  a microscopic  opening  to  the  sensitive  film  wrapped 
around  the  receiving  cylinder.  Special  provisions  are  made 
to  keep  the  cylinders  exactly  in  step,  as  this  is  indispensable 
to  good  performance.  The  film  is,  of  course,  protected 
against  the  external  light,  and  when  the  operation  is  com- 
pleted St  is  developed  as  usual  so  that  either  a positive  or 
negative  print  is  obtained  according  to  the  position  of  the 
screen.  There  Is  nothing  in  his  apparatus  which  is  funda- 
mentally novel  ; in  fact,  every  feature  of  the  same  has 
been  disclosed  in  the  prior  art.  Even  the  graduated  screen, 
which  is  one  of  the  most  essential  parts,  has  been  em- 
ployed before  by  Dr.  Korn.  But  Mr.  Belin  has  displayed 
considerable  ingenuity  and  skill  in  all  the  details,  and  his 
reproduced  photographs  arc  most  excellent.  There  is  every 
reason  to  believe  that  his  efforts  will  be  rewarded  by  an 
extensive  practical  application  of  his  devices. 

Television  to  be  Next  Step  in  Progress  of  Trans- 
mission. 

The  transmission  of  photographs  constitutes  only  the 
first  step  towards  the*  immeasurably  greater  achievement 
of  television.  By  (this  is  meant  instantaneous  transmission 
of  visual  impressions  to  any  distance  by  wire  or  wireless. 
It  is  a subject  to  which  I have  devoted  more  than  25  years 
of  close  study.  Two  of  the  impediments  which  years  ago 
seemed  insurmountable  have  been  successfully  overcome, 
but  great  difficulties  are  still  in  the  way.  These  are  en- 
countered in  the  inertia  of  the  sensitive  cells  and  the 
enormous  speed  required  to  make  possible  the  vision  of 
persons,  objects  or  scenes  as  in  life.  It  is  the  problem 
of  constructing  a transmitter  analogous  to  the  lens  and 
retina  of  the  eye,  providing  a medium  of  conveyance  corre- 
sponding to  the  optic  nerve,  and  a receiver  organised 
similarly  to  the  brain.  It  is  a gigantic  task,  but  I am 
confident  that  the  world  will  witness  its  actual  accom- 
plishment in  the  near  future. 


The  Dynamicables. — The  next  dinner  will  be  held  at  the 
Trocadeio  Restauiant,  on  Tuesday,  Feb.  8,  1921,  at  7.30  p.m., 
Sii  James  Devonshire,  K.B.E.,  in  the  chair. 

A Good  Testimonial. — Messrs.  Johnson  & Phillips,  Ltd., 
Charlton,  S.E.7,  have  just  received  an  order  fiom  the  G.P.O. 
Engineering  Department  for  a duplication  of  the  London  to 
Brighton  trunk  telephone  cable  laid  by  them  in  1914.  This 
cable  consists  of  approximately  55  miles  of  104  pair  of  70  lb. 
drv  core,  Lead  covered  cable,  and  is  in  addition  to  considerable 
mileage  of  trunk  telephone  cable  which  the  firm  have  in  hand 
for  other  sections  of  the  G.P.O.  telephone  system. 
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BRITISH  INDUSTRIES  FAIR  (BIRMINGHAM) 
1921.  ' 


This  fair,  which  is  -to  be  held  at  Castle  Bromwich 
from  February  21st  to  Ma»rch  4th,  shows  every  sign 
of  being*  an  even  greater*  success  than  that  of  last 
year. 

Large  numbers  of  inquiries  are  being  received  from 
colonial  and  foreign,  buyers,  and  all  indications  go  to 
show  that  the  Fair  will  be  well  patronised  from 
abroad.  The  exhibits  themselves  will  be  more  com- 
prehensive and  far  more  (representative  of  the  various 
trades  allotted  to  this  section  of  the  Fair  than  was  the 
case  in  1920^ 

The  Duke  of  York  will  be  present  on  March  1st, 
and  is  expected  to  travel  from  London,  on  the  morning 
of  that  day,  .returning  the  same  evening.  His  Royal 
Highness  will  be  entertained  at  lunch  in  the  city  by 
the  Lord  Mayor,  and  will  later  spend  several  hours  at 
Castle  Bromwich  viewing  the  exhibits. 

The  visit  of  a number  of  official  foreign  commercial 
missions  invited  to  this  country  as  guests  of  the] 
Government  coincides  with  the  date  of  the  Fair,  to 
which  a visit  will  be  paid  on  March  2nd.  These 
missions  represent  about  16  foreign  countries — and 
will  be — while  in  Birmingham — the  guests  of  the 
Council  of  the  Fair,  who  will  entertain  them  to  an 
official  luncheon  and  dinner,  at  which  the  Lord  Mayor 
will  preside. 

Further,  there  is  every  reason  to  believe  that  the 
President  of  the  Board  of  Trade  (Sir  Robert  Home) 
and  the  Parliamentary  Secretary  to  the  Department  of 
Overseas  Trade  (Mr.  E.  G.  Kellaway)  will  visit  Castle 
Bromwich,  and  that,  in  addition,  the  High  Commis- 
sioners of  the  various  British  Diminions  will  also  be 
present.  1 

The  Lord  Mayor,  who  is  also  the  president  of  the 
local  section  of  the  Fair,  will  attend  on  the  opening 
day  in  his  official  capacity,  but  there  will  be  no  formal 
opening. 

Intending  visitors  are  recommended  to  make 
immediate  application  with  regard  to  hotel  accommo- 
daton  to  the  General  Manager,  95,  New  Street, 
Birmingham. 

B’HAM  AND  MIDLAND  INST.  EXHIBITION. 


At  the  above  exhibition — which  was  held  from 
January  nth  to  14th — the  Edison  Swan  Electric  Com- 
pany, Ltd.,  exhibited  on  their  stand  an  ex  tensive,  range 
of  X-rav  and  electro-medical  appliances. 

The  high-tension  generating  unit  comprised  a 
16-inch  “Jointless  Section”  induction  coil  and  a 
“ Premier  ” mercury  interrupter,  fitted  with  an 
Ediswan  mechanical  high-tension  rectifier.  Both  of 
these  articles  are  manufactured  at  the  company’s 
Ponders  End  works  under  the  personal  supervision,  of 
Mr.  Leslie  Miller,  A.M.I.E.E. 

The  X-ray  couch  exhibited  was  of  the  very  latest 
design,  with*  fully  protected  underslung  tube  box.  In 
addition  to  the  lead  lining  inside  the  tube  box, 
further  protection  from  the  rays  is  effected  by  a lead- 
lined  wooden  panel  which  faces  the  box  and  works  in 
Oonjunction  with  it. 

Amongst  the  Ediswan  electronmedical  exhibits  that 
which  attracted  most  attention  was  the  Ediswan 


portable  high-frequency'  and  cautery  generator.  This 
is  a most  compact  and  efficient  instrument  with  a 
remarkable  output.  In  addition  to  generating  high- 
frequency  current  suitable  for  all  purposes,  it  is 
capable  of  heating  both  large  and  small  cautery 
burners.  The  gross  weight  of  this  instrument  is  only 
10  lb..  Another  article  of  special  interest  was  the 
Ediswan  “Saloon”  electric  hairdryer.  This  is 
adaptable  for  use  either  on  a stand  cur  as  a hand 
model.  A very  large  amount  of  hot  air  is  produced, 
the  heating  element  taking  600  watts. 

In  addition  to  the  above  a very  wide  range  of 
electro-medical  appliances  was  exhibited. 


KELVIN  MEDAL,  1920. 


At  a meeting  of  the  Award  'Committee,  consisting 
of  the;  presidents  of  the  principal  representative  British 
engineering  institutions,  held  in  London  on  Tuesday, 
January  25th,  the  first  triennial  award  of  the  Kelvin 
Gold  Medal  was  made  to  Dr.  W.  C.  Unwin,  F.R.S., 
he  being,  in  the  opinion  of  the  committee,  after  their 
consideration  of  representations  received  from  leading 
engineering  bodies  in  all  parts  of  the  world,  the  most 
worthy  to  receive  this  recognition  of  pre-emintenoe  in 
the  branches  of  engineering  with  which  Lord  Kelvin’s 
scientific  work  and  researches  were  closely  identified. 

The  arrangements  for  the  presentation  of  the  medal 
will  be  announced  shortly. 

The  Kelvin  Gold  Medal  was  established  in  1914  as 
part  of  a memorial  to  the  late  Lord  Kelvin,  and  in 
association  with  the  window  placed  in  Westminster 
Abbey  in  his  memory  by  British  and  American 
engineers.  ^ 


THE  LIGHTING  OF  THE  BUTE  SAW  MILLS. 


A complete  change  over  from  antiquated  to  modern  light- 
ing has  just  recently  been  carried  out  at  the  Bute  Saw  Mills, 
Luton,  where  bat’s-wing  gas  burners  have  been  superseded 
by  Mazda  Gasfilled  lamps  in  Mazdalux  reflectors.  An 
average  intensity  of  6 foot-candles  is  obtained  with  an  ex- 
penditure of  only  0.7  to  0.65  watts  per  sq.  ft.  In  the  main 
shop,  which  measures  125  ft.  by  66  ft.  by  10  ft  high,  many 


Fig.  1. — General  View  of  Main  Snor  and  Balcony  by 
Artificial  Light. 


Digitized  by  u.ooQie 


62 


ELECTRICITY. 


February  4,  1921 


cfceular  saws,  band  saws,  and  planers  are  in  operation.  The 
lighting  units,  each  comprising  a 100-watt  Mazda  Gasfilled 
lamp  in  an  intensive  Muzdalux  reflector,  are  58  in  number 
and  are  uniformly  spaced.  They  are  erected  so  that  the 
mouths  of  the  reflectors  are  level  with  the  lower  surface 
©f  the  beams  in  the  ceiling.  This  not  only  permits  of 
the  reflectors  being  mounted  at  the  proper  height,  but  has 
the  further  advantage  of  preserving  the  units,  to  some 
extent,  from  the  mechanical  damage  to  which  they  would 
otherwise  be  especially  liable  in  a place  where  long  planks 
and  beams,  etc.,  have  to  be  manoeuvred. 
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Fig.  2. — Layout  ok  Mazdalux  Units  in  Main  Shop.  The 
Black  Dots  Represent  the  Pillars  Supporting  the  Ceil- 
ing.  The  Lower  Diagram  Shows  Detailed  Arrangement 
of  Units  in  Relation  to  Ceiling  Beams. 

There  is  a rectangular  opening  down  the  middle  of  the 
ceiling  in  the  main  shop.  The  first  floor  is,  in  effect,  a 
balcony  to  the  ground  floor.  It  will  be  noticed  from  the 
illustrations  that  a somewhat  unusual,  although  essentially 
reasonable  arrangement  has  been  adopted  in  the  placing 
of  the  light  units  over  this  opening.  As  a rule,  in  such  cases 
the  units  would  be  suspended  at  the  same  height  as  those  on 
the  balcony  or  upper  floor.  Of  course  it  is  easier  to  do  this, 
but  from  the  lighting  point  of  view  such  a procedure  is 
obvkfusly  illogical,  since  the  area  which  needs  to  be  illumi- 
nated is  at  the  bottom  of  the  well.  At  the  Bute  Saw  Mills, 
the  lights  in  the  opening  are  fixed  on  a . level  with  the 
ground  floor  ceiling,  with  the  beneficial  consequence  that 


the  illumination  in  the  middle  of  the  main  shop  is  equal 
to  that  at  the  sides. 

In  the  carpenters*  shop,  the  Mazdalux  system  of  lighting 
is  also  used.  This  shop  measures  14 1 feet  bv  26  feet 
6 inches,  and  is  equipped  with  24  intensive  Mazdalux 
reflectors  and  Mazda  Gasfilleds  lamps. 

Further  particulars  of  this  installation,  .designed 


Fig.  3. — Carpenters'  Workshop  by  Artificial  Light. 

by  Mr.  C.  J.  Mills,  A.M.I.E.E.,  Consulting  Engineer, 
may  be  obtained  from  the  Illuminating  Engineer’s 
Department  of  the  British  Thomson-Hcuston  Company, 
Ltd.,,  77,  Upper  Thames  Street,  London,  E.C.4. 
The  activities  of  this  department  are  chiefly  of  an 
investigator)-  and  advisory  nature,  and  its  expert  assistance 
is,  vve  understand,  at  the  free  disposal  of  any  factory 
owner,  manager  or  engineer  who  is  interested  m the 
subject  of  efficient  lighting. 

NOVELTIES  IN  ELECTRIC  HEATING.* 

Recent  improvements  by  the  AJE.G.  in  the  design  of 
hearing  elements  are  described  in  a recent  issue  of  theA.E.Cr. 
Mitteilungen. 

The  lack  of  mica  during  the  war  led  to  the  discovery  of 
an  insulatfing  cement,  which  is  claimed  to  possess  con- 
siderable advantages  over  the  former.  The  fine  wire  con- 
struction for  ovens  was  abandoned  in  favour  of  a heating- 
tube  construction  of  much  greater  mechanical  strength, 
which  in  the  case  of  water  heating  can  even  be  used  under 
certain  conditions  as  hot-water  piping.  Heating  elements 
are  shown  of  a cylindrical  cenamic  material  coated  with 
cement.  Hot-plates,  etc.,  are  made  on  the  same  principle. 
These  elements  are  claimed  to  have  an  extraordinarily  long 
life  and  to  admit  of  higher  -temperatures  than  mica  in- 
sulalted  elements.  The  heating  tubes  consist  of  a spiral 
metal  tape  insulated  with  asbestos  between  the  turns,  so 
that  the  current  flows  spirally,  although  mechanically  the 
whole  forms  a continuous  tube,  fixed  at  tlhe  ends  into  strong 
porcelain  sockets.  These  tubes  are  applicable  to  numerous 
heating  and  drying  purposes,  even  to  very  large  apparatus, 
such  as  steam  super-heaters,  boilers,  etc. 


Meetings. — The  Junior  Inst,  of  Engineers  will  meet  on  Friday, 
4th  inst.,  at  Caxton  Hall,  at  8 p.m.  Lecturette  : “ Surface 
Tension  and  some  of  its  Industrial  Applications,”  by  W.  H. 
Ballantyne,  B.Sc.,  F.C.S.  (Member).  Also  on  Friday,  nth 
inst.,  at  Caxton  Hall,  at  8 p.m.  Lecturette  : ” Notes  on  some 
Limit  Gauges,”  by  F.A.  Simpson  (Member),  Slides  and  Exhibits. 
.And  on  Friday,  18th  inst.,  at  39,  Victoria  Street,  at  7 p.m. 
Social  evening.  New  members  specially  invited. 
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Electric  Motors 


and  industrial  electric  plant 
manufactured  at  the  specialist 
works  of  the  Company: 


DICK,  KERR  WORKS,  PRESTON, 
ORDNANCE  WORKS,  COVENTRY, 
PHCENIX  WORKS,  BRADFORD, 

SIEMENS  WORKS,  STAFFORD, 
WILLANS  WORKS,  RUGBY. 


The  ENGLISH  ELECTRIC  COMPANY,  Ltd., 

Queen*,  House,  Kingsway,  Louden*  W.C.2.  h.  i 


Large  Extensions 
to  Welding  Plant 
Permit  Prompt  Delivery 
of  CREDENDA 
Welded  Conduits 

CREDENDA  Welded  Conduit  is 
still  the  best  obtainable,  and  as  a 
result  of  our  large  extensions  we  are 
in  a position  to  supply  large  quantities 
of  all  sizes  for  immediate  delivery. 

Applicatiops  for  New  Price  List  are  invited. 


CREDENDA  CONDUITS  CO.,  LTD., 


WHITEHOUSE  STREET,  ASTON,  BIRMINGHAM. 

LONDON  : Baxter  & Caunter.  Ltd.,  219.  Tottenham  Court  Rd..  W.l.  MANCHESTER : R.  Fo.ter.  196.  Deanwate 

GLASGOW  : Paterson  & Service,  38,  Bath  Street.  STOCKTON-ON-TEES  : Fairies,  Engineering  Supplies  Co..  Ltd..  Albion  Street. 

SWANSEA  : Electrical  & Mechanical  Trades  Supply  Co..  Russell  Buildings.  St.  Mary  Street. 

HULL  : T-  B adle  & Co.,  Ltd.  3.  Castle  Street-  " 


luppiy  V*0.»  rVUSBCIl  UUIlUlllBSt  Wl.  vv‘* 

GRIMSBY  : T.  Besdle  & Co..  Ltd..  370.  Cleethorpee  Road. 
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F.  WIGGINS  * SONS. 

jjM  I flB  Telephone : Avenue  2248* 

NIluA 


FOR  IRSUUTIOI. 

Largest  Stock  in  the  World. 


102.  108  * 104.  Mlnorlea.  LONDON.  E.l. 


Mm  a —GENUINE  — 

&IY1  VULCANISED  FIBRE. 

MOSSES  & MITCH  ELL, ilTa*oNooN.EE.cNF 


JUST  PUBLISHED 

THE  INDISPENSABLE  ANNUAL  OF  THE  BUILDING  TRADE. 

Crown  8vo,  cloth.  Over  900  pages,  14  Diagrams. 

Price  7s.  6d.  NET.  (Postage  is.) 

LOCKWOOD’S 
BUILDER'S  PRICE  BOOK 

for  1921. 

A COMPREHENSIVE  HANDBOOK  of  the  Latest  Prices  of 
Material  and  Labour  in  all  Trades  connected  with  Building. 
With  useful  Tables  and  Memoranda,  including  comparative 
diagrams  of  rates  of  wages  and  prices  of  materials  from 
1914  to  1920. 

By  R.  STEPHEN  AYLING,  F.R.I.B.A.,  M.R.S.I. 

With  an  ELECTRICAL  SECTION  by  A.  P.  HASLAM, 

M.I.E.E. 

Containing  also  ‘the  London  Building  Acta,  1894  to 

1909,  BY-LAWS  AND  OTHER  REGULATIONS,,  and 
FULL  NOTES  OF  ALL  IMPORTANT  DECISIONS  IN  THE 
SUPERIOR  COURTS. 

By  A.  J.  DAVID,  B.A.,  LL.M.,  K.C. 


LONDON : CROSBY  LOCKWOOD  & SON, 
7,  Stationers’  Hall  Court.  E.C.4. 

Complete  Catalogue  post  free  on  application. 


The  “THOMSON” 

ELECTRIC  LAMP. 


HAND  LAMP 

With  Accumulator  or  Dry  Cell. 


ELECTRIC  LAMPS  OF 
ALL  DESCRIPTIONS. 


SOLE  AGENT: 

L.  E.  Wilson, 


lO,  Corporation  Street,  MANCHESTER. 


Telegrams:  “ Telephony,  Manchester,”  Telephone  : City  344. 


Kucnc* 


NSW  EDITION  (Third).  REVISED 
AND  ENLARGED. 

ELECTRICAL 

ENGINEERING 

PRACTICE. 

| By  J.  W.  Mimas,  F.R.A.8.,  M.Inrt.G.K., 
M.I.E.R.,  Electrical  Adviser  to  the  Govern- 
ment of  India,  and 

R.  E.  Nralb,  B.Sc.Hona.  (Lond.),A.QG.L 
David  Salomons  Scholar,  Siemens  Medallist. 


▲ practical  treatise  invaluable  alike  to  the  student,  the 
civil,  mining,  or  mechanical  engineer,  and  the  expert  eleotrician. 
In  addition  to  an  elementary  section  covering  fundamental 
foots  and  principles,  there  are  sections  designed  to  meet 
practical  requirements  in  oentral  station  work,  trans- 
mission and  distribution,  wiring,  lighting,  heating,  motor 
applications,  water  power  stations,  traction,  eleotrioity  in 
mining,  eleotrical  specifications  and  testing.  642  pages, 
66  figures,  104  tables  (specially  compiled). 


CONCISE,  PRACTICAL,  COMPREHENSIVE, 
NON-MA  THEM  A TICAL. 

Priom  as*,  nut  (25*.  6d.  pock  froo). 

S.  IEITELL  & CO-  LTD.,  36,  u*um  lw,  w.c.  a. 


Digitized  by  t^ooQle 


THE  introduction  of  new  processes,  new  types  of  machinery  and  new  methods 
of  production,  combined  with  the  increasing  efficiency  of  the  workpeople 
at  the  OSRAM -G.E.C.  Lamp  Works  haVe  resulted  in  reduced  manufacturing 
costs  and  an  improvement  in  the  quality  of 


LAMPS 


T has  therefore  been  decided,  as  and  from  February  1st,  1921,  to  reduce 
prices  as  follows 

OSRAM  LAMPS 

10  to  30  Watts  . from  3/- 
40  to  60  Watts  • from  3/- 
20  Watts  . from  3/9 


too  to  I2{  Volts 


v . I 20  Watts  . from  3/9 

200  to  250  Volts  I 30  to  60  Watu  from  W 


to  2/6 
to  2/9 
to  3/3 
to  3/ 


OSRAM  GASFILLED  LAMPS 


100  to  130  Volts 
200  to  260  Volts 

100  to  130 
ana 

loo  to  260 


I 40  Watts 
[ 60  Watts 
60  Watts 
100  Watts 
200  Watts 
300  Watts 
500  Watts 
1000  Watts 
1500  Watts 


. from  5/-  . to  4/- 

. from  5/6  . to  4/6 

. from  7/6  .to  5/6 

. from  10/6  to  7/6 

. from  1 6/-  . to  13/ 

. from  20/-  . to  16/6 

. from  24/-  . to  20/- 

. from  30 /-  . to  25/- 

. from  37/6  . to  32/6 


OSRAM  AUTOMOBILE  LAMPS  < VacuumType) 


Head  Lights. — 4 to  i2  Volts  8 to  24  Watts  from  3/- to  2/6 
Side  & Tail  Lights. — 4 to  12  Volts2  to  12  Watts  from  2 /-to  1/8 
SOTL-r*  abo'tt  schedule  covers  principal  sizes  and  types  only.  "Particulars  of  other  reductions  will  he  sent  09  application 


LARGE  STOCKS  READY  FOR  IMMEDIATE  DELIVERY 
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Adaptability  to 

conditions,  inexpen- 
sive installation  and 
simplicity  ensure  the 
Henley  Wiring  System 
well-merited  popu- 
larity it  enjoys.  Proof 
jof  this  may  be  found 
^ ^by  its  use  in  so  many 
housing  schemes 
where  economy  with 
efficiency  is  essential. 


WIRING 

SYSTEM 


W . T.  Ueiury  » i^oraj.,. 

K orku  Vo.  Ltd.,  lilomfititf 
Street,  London,  E C.  1. 

DM  j; 


Appliances 


have  a large  stock  of  these 
Irons  in  all  voltages,  also  all 
necessary  appliances. 

Send * your  order  NOW  — we  can 
deliver  immediately. 

n h a 1 g h s 


JOHN  OAKEY  A 80N8.  LTD. 


EMERY,  EMEByTlOTB.  EMERY  PAPER, 

OABINBT  GLASS  PAPSR,  GLASS  CLOTH, 
BLAOK  LSAD.  PUMICM,  OROCUS  TRIPOLI 
ROUQS.AO 

Oak«y’s  “ FltxikU  TwilUd”  Saury  CteU. 


P«r  EnttOMn,  Snrinc  Machine,  Lock  and  Serf®  1 null  ill  prpo—  whw. 

frost  STRsstni,  BfiAMun  snd  Psjutsct  numurr  in  nqdnd. 

PUNT  & GARNET  PAPER  IN  ROLLS, 

« Tmrd*  »o  in..  j6  la.,  40  in., in.  k u l will 

11  WELLINGTON"  EMBRY  WHEELS, 


Tks  Prices  uostsd  bslsw  arc  Mr 
ISO  ft.  ggsg  snd  CGT#r  tGEsthsr. 

Pull  Sine  Sections  on  Application 

ESTIMATES  FOR  OTHER  WOOD 
AND  SIZES  PRSMPTLY  SENT. 


Electrical  and  General  Factors,  BURNLEY 

Telephone — 7A4. 


WELLINGTON  EMERY  ARP  BUCK  LEAD  MILLS,  LONDON,  S.K1. 
ALL  BRITISH  MADE. 


• wrton  M1MKI  ABO  USRtl  MAM 


ts  Order.  4 ' 1 ^ 

#idth  (wom)  1 it*  1 ir  in  lrryT^r  I 3*  I sy  1 1*~ 
QaoovM  I A*  I A*  i*  1 a*  1 A*'l  ? 1 1 r 1 *• 

S } QUOTED  ON  APPLICATION. 

Trad*  AUsvmm  fat  OMMtitUi  mm  AmUmUm. 


VIGERS  BROTHERS,  _*«»«**», 

ONLY  ADDRESS— 

BALFOUR  HOUSE,  FINSBURY  PAVEMENT,  E C. 


OlA/ER  S3*  M.f*>  RL.  A A/T 


For  HOUSE,  FARM,  electrical  EN- 

GINEERS, WRITE 

SCHOOL,  ESTATE,  F0RTE^SsENCY 

GARAGE,  CHURCH.  DELI stock.  /r°”‘ 

A first-rate  selling  proposition,  nearly  every 
country  house  and  farm  is  a prospect. 

Rejax  Phelps  Light  and  Power  Plant  gives 
3\  h.p.  on  belt,  charges  accumulator  at  same 
time  at  almost  negligible  cost,  self-starting, 
automatic  stopping. 

D * I l J 8,  Accessory  House,  Percy 

KeiaX  LtQ..  Street, Tottenham  Ct.  lid., 
UVJUA  LIU,,  LONDON,  W.l. 

Telegrams  Rejaxesso,  Ox.'Xondon." 

Telephone  : Museum  400. 


Rejax  Ltd., 
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SO  OOm  BBAPBM- 

Buctrioitt  is  published  every  Friday,  and.  If  ordered,  is  on  sale  at  the 
priaoipal  Railway  Station  Bookstalls  and  Newsagents  on  that  day.  Zt  nM 
a very  l&rga  aala  throughout  the  United  Kingdom,  as  well 
as  In  the  British  Colonies  and  Abroad.  # . . 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  b ▼ 
irdividual  oontributors,  nor  does  he  neoesearily  identify  himself  with 
their  views. 

Questions  to  which  an  answer  is  required  must  be  aooompanied  by  a 
2d.  stamp  for  reply.  When  considered  of  sufficient  interest  the  answer 
wiH  probably  appear  in  the  paper.  . 

New  advertisements  for  the  displayed  columns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  ^ than  the 
flytt  poet  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 17s.  6d.  a year,  9s.  half-year,  4s.  6d.  a quarter  in  advanoe, 
postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishersi,  S.  Rxntbll  aih>  Co.,  Ltd., 
30-39,  Maiden  Lane,  London,  W.C.2.  Telephone,  No.  2460  Gerrard. 


Current  Topics. 

Temporary  failures  of  electricity  supply,  due  to  a 
variety  of  causes,  e.g .,  faults  in  distributing  systems, 
plant  breakdowns,  switchgear  mis- 
Electricity  hasps,  etc.,  have  been  all  too  frequent 
Supply  during  the  past  twelve  months. 

Failures.  Scarcely  a week  passes  without  its 
report  of  electric  tight  failure,  caus- 
ing infinity  inconvenience  at  critical  hours,  usually 
when  places  of  amusement  are  at  their  busiest,  or  when 
shops  and  business  premises  are  in  full  swing.  These 
breakdowns  used  to  be  conspicuous  by  their  rarity, 
lint,  since  the  -war,  they  have  become  alarmingly  fre- 
quent and  threaten  in  the  aggregate  to  bring  electricity 
»nto  disrepute  as  an  unreliable  means  of  lighting. 
Whether  the  cause  of  most  of  these  failures  is  directly 
attributable  to  excessive  wear  and  tear  accompanied 
by  lack  of  much-needed  renewals  arising  out  of  the 
war,  or  whether  they  indicate  a tendency  towards 
slackness  on  the  part  of  those  responsible  for  main- 
taining these  public  services,  it  is  difficult  to  say,  but 
the  fact  remains  that  every  responsible  supply  engineer 
should  be  on  his  guard  againsit  a recurrence.  Total 
breakdown  in  gas  supply  is  an  extremely  rare  occur- 
rence, and  only  accompanies  a badly  broken  main  or 
a failure  in  coal  supply.  Even  in  time  of  shortage 
there  is  usually  a few  days*  reserve  in  the  gasometers 
at  every  gasworks  of  consequence. 


The  battle  of  the  systems  is  being  fought  out  in 
various  parts  of  the  country,  and  the  ancient  City  of 
Chester  is  about  to  consider  the 
Motor-Bus  relative  merits  of  spending  a con- 
v.  Tramway,  siderable  sum  in  putting  its  electric 
tramway  tracks  in  order,  or,,  as  an 
alternative,  selling  its  rolling  stock  and  permanent 
way,  and  substituting  motor-buses.  In  the  case  of 
Chester  there  can  be  only  one  solution.  With  its 
narrow  congested  thoroughfares  and  comparatively 
short  routes  a motor-bus  service  is  the  only  possible 
system  of  transport,  and  the  present  tramway  system, 
which  is  comparatively  modern,  should  never  have  been 
installed  when  the  original  horse  cars  were  abolished. 
Chester  is  the  gateway  to  North  Wales,  and  during 
the  summer  months  an  enormous  volume  of  motor 
traffic  passes  through  its  narrow  , main  streets,  the 
trams  having*  difficulty  in  negotiating  the  crowded 
thoroughfares,  whereas  handy  up-to-diate  motor-buses 
would  be  well  adapted  for  this  form  of  traffic. 


Owing  to  its  antiquity  and  the  plans  of  the  city, 
it  is  practically  impossible  to  adopt  street  widening 


methods,  and  to  perpetuate  the  tramways  in  face  of 
the  ever-growing  motor  traffic  problem  would  be  a 
gross  error  on  the  part  of  the  civic  authorities,  quite 
apart  from  the  financial  aspect  of  the  situation.  Chester 
may  well  look  to  Taunton  for  a lead  in  this  matter;  as 
I reported  in  these  notes  a short  while  since,  Taunton 
Council  was  offered  the  tramways  at  a bargain  price 
as  an  alternative  to  a withdrawal  of  the  service.  The 
council  wisely  decided  to  refuse  the  offer  rather  than 
saddle  the  town  with  an  annual  loss  on  a service  which, 
in  the  light  of  modern  operating  expenses,  couid  never 
have  been  made  to  pay  its  way. 

Publishers  as  a class  are  not  addicted  to  eccentricity  ; 
as  a rule  they  are  not  rich  enough  to  practise  the 
hobby,  but  a Kansas  member  of  the 
An  Eccentric  profession  would  appear  to  be  the 
Will.  exception,  if  report  speaks  truly. 

By  his  will,  Sam  Radges^  publisher, 
of  Topeka,  Kansas,  directed  that  a ’certain  newspaper 
was  to  be  left  daily  on  his  grave  for  the  next  twenty 
years.  He  paid  the  whole  subscription  in  advance, 
and  gave  his  vault  iff  the  cemetery  as  the  address. 
An  electric  lamp  has  been  installed  in  the  vault  and 
is  to  be  left  burning  for  ever.  It  will  be  interesting 
to  note  the  action  of  his  executors  should  the  supply 
authority  fail  to  maintain  the  requisite  supply  of  cur- 
rent. Also,  what  was  the  object?  An  average  bulb 
radiates  so  little  heat  that  it  can  scarcely  be  surmised 
that  the  deceased  washed  to  become  acclimatised — as  it 
were — beforehand!.  In  any  event,  he  was  too  queer  to 
remain  living. 


We  are  not  very  good  propagandists  in  this  country 
so  far  as  popularising'  electricity  is  concerned.  With 
the  exception  of  the  E.D.A. , which 
What  Will  vorks  lard  and  well  towards  that 
It  Cost?  end,  and  the  individual  efforts  of 
not  altogether  disinterested  electrical 
dealers  and  wiring  contractors,  practically  nothing  is 
done  either  by  personal  canvass  or  advertisement  to 
prompt  the  average  householder  either  to  become  a 
consumer,  or,  if  he  already  has  a supply,  to  increase 
the  number  of  utilities  for  which  he  consumes  current. 
The  intolerant  and  arbitrary  attitude  of  supply  officials 
in  the  past  has  had  a good  deal  to  do  with  our  public 
apathy  towards  electrical  service.  In  the  States  and 
other  countries  electricity  is  everywhere,  and  is  used 
for  practically  every  domestic  duty  imaginable — from 
cleaning  knives  to  drying  hair. 


Over  here  we  stick  a few  electric  irons,  or  kettles, 
vacuum  cleaners  and  radiators,  in  a prominent  shop 
window  and  expect  the  public  to  do  the  rest.-  That  is 
essentially  not  the  <way  to  secure  fresh  converts  to 
the  cult  of  electricity  for  the  household.  It  should  be 
the  duty  of  every  supply  authority  to  see  that  every 
householder  within  the  area  served  by  its  mains  is 
thoroughly  educated  up  to  the  possibilities  not  only  of 
electric  lighting,  but  of  even-  other  domestic  applica- 
tion of  the  juice.  Comprehensive  nontechnical 
literature,  well  and  attractively  illustrated,  should  be 
thoroughly  circulated  in  every  street,  with  full  instruc- 
tions as  to  how  to  set  about  securing  a supply  and 
examples  of  the  cost  of  installations  of  various  kinds 
suited  to  the  particular  class  of  residence  in  that 
street. 
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After  all,  the  mala  conti  deration.  i s,^  s.  d.,  and  the 
first  question  the,  pnospect.iive  user  asks  'is : What  is  it 
going*  to  cost?  If  he  has  no  existing  installation  he 
naturally  wants  some  idea  of  the  initial  outlay, 
together  with  the  incidental  expense  of  obtaining  a 
service  and  the  Ihuire  of  a m<qfcer — if  on  a rental  basis. 
Then  he  should  be  told  something  about  the  number 
of  units  he  is  likely  to  coTvsume  (a)  for  lighting,  (b) 
for  household  appliances,  (c)  for  heating,  (d)  for 
cooking,  and  so  on.  One  of  the  principal  obstacles  to 
the  greater  sale  of  electrical  appliances  is  the  appalling 
ignorance  which  prevails  as  to  the  cost  of  operating 
them.  Even  in  electrical  circles  very  little  is  known 
of  the  cost  of  operating  quite  familiar  contrivances 
such  as  cookers,  fans,  vacuum  cleaners  and  the  like. 


I heard  two  electrical ' men  discussing  a certain 
appliance  in  which  (both  were  actually  interested  from 
a sales  standpoint,  and  neither  was  confident  of  the 
piobablc  cost  of  operating  thie  appliance  over  a given 
period.  It  is  no  use  telling  an  ordinary  householder 
that  you  are  offering  him  a 500-watt  kettle  or  a 2-k.w. 
fire.  The  term  conveys  nothing  to  him,  and  rumour 
has  probably  been  busy  beforehand  with  gigantic 
quarterly  accounts  for  current  as  the  result  of 
installing  one  of  these  new-fangled  (sic)  devices.  Go 
to  the  public  with  your  fan,  cooker,  iron  kettle, 
vacuum  cleaner,  washer,  or  any  other  gadget,  work 
out  the  cost  of  operating  beforehand,  and  tell  him 
honestly  what  it  is  likely  to  cost  him  at  the  same  time 
as  you  are  descanting  on  its  virtues..  A little  more 
push  and  publicity  in  this  direction  would  work 
wonders  in  the  accessory  market.  The  need  for  such 
educational  tactics  is  evident  from  the  fact  that  a 
leading  London  -daily  is  already  attempting  to  inform 
its  readers  on  this  vexed  question  of  cost  of  working 
domestic  electric  appliances. 


However  much  we  'like  to  argue  from  time  to  time 
that  politics  should  find  no  place  in  industry,  it  has 
become  a practical  impossibility,  at 
German  any  rate  under  the  present  oondi- 
Competition.  toons  of  international  trade.  This 
was  never  more  dearly  demonstrated 
than  in  the  discussion  at  the  annual  meeting  of  the 
Machine  Tool  Trades  Association,  when  the  British 
manufacturers  declined,  by  a large  majority,  to  adopt 
a resolution  that  they,  so  far  as  the  members  of  the 
Association,  are  concerned,  should  be  debarred  from 
dealing  in  German  machine  tooLs.i  It  is  a matter 
which  has  an  extreme  interest  for  the  electrical 
industry  from  the  purely  business  point  of  view, 
without  any  question  really  as  to  whether  one  political 
creed  is  better  than  another. 


It  is  not  at  all  uncertain  that  a good  deal  of 
so-called  British  machinery  which  is  now  being  sold  to 
us  at  high  prices  consists  of  a fair  proportion  of  Con- 
tinental raw  material,  and,  if  Britishers  are  to  pay 
high  prices  for  British  goods,  then  it  is  only  logic 
that  they  should  be  made  of  British  materials  through- 
out. At  any  rate,  Continental  castings  are  coming 
into  the  country  at  £40  per  toft  below  the  prices  asked 
for  here,  and  it  is  straining  the  frailty  of  human 
nature  too  much  to  suggest  that  -they’  are  not  being 
purchased  and  incorporated  in  British  machinery. 


Perhaps  it  is  the  knowledge  of  -this  which  resulted 
in  so  many  British  manufacturers  of  machine  tools, 
voting  against  the  restriction  of  the  importation  of 
machine  tools.  However  that  may  be,  -the  point  of 
interest  to  the  electrical  industry  is  that  if,  as  is 
admitted,  German  machine  tool  makers  can  -underquote 
us  to  the  extent  of  5c  or  70  per  cent.,  it  means  that 
the  output  of  electrical  firms,  who  necessarily  use 
machine  tools,  is  going  to  be  dearer  to  a considerable 
extent  than  if  they  are  left  a free  hand  to  purchase  in 
the  cheapest  market  It  is  a difficult  subject  -to 
dogmatise  upon,  but  we  seem  to  be  in  the  anomalous 
position  that  we  must  assist  the  Germans  to 
re-establish  their  trade  in  order  that  the  unfavourable 
position  of  the  exchange  may  be  restored  more  to  the 
normal,  because  as  that  stage  is  approached  the  better 
will  be  our  possibilities  qif  competing  with  them  -in  the 
world’s  markets. 


Just  at  the  moment  there  is  a loud  outcry  in.  favour 
of  protecting  the  British  magniejta  industry,  in  which 
so  many  electrical  firms  are  now  interested,  and  the 
attitude  of  the  British  machine  tool  makers  in  regard 
to  foreign  imports  is  one  (that  will  undoubtedly 
attract  attention  an  connection  with  this  and  the 
promised  -Bill  of  the  Government.  In  this  matter  iwe 
are  all  naturailv  pulled  in  two  d:rections,  because  we 
wish  to  buy  as  cheaply  as  possible  and,  art;  the  same 
time,  buy  in  the  British  market  if  it  is  at  all  possible.. 
It.  will  certainly  need  a,  Solomon  to  provide  a way  out. 


Perhaps,  after  all,  we  should  not  do  badly  by  taking 
seriously  to  heart  Lord  Weir’s  advice  at  the  annual 
dinner  of  the  Machine  Tool  Trades  Association,  which 
followed  the  discussion  on  -the  importation  question. 
Lord  Weir  parts  the  whole  industrial  position  into  a 
nutshell  when  he  asks  us  why  we  select  so  definitely 
as  the  main  cause  of  our  present  difficulties  the 
impaired  purchasing  power  of  other  countries,  when  it 
is  quite  apparent  that,  to  a large  extent,  that  pheno- 
menon is  far  more  an  effect  than  a cause.  He  asks, 
whether  the  situation  is  not  gov  erned  to  a very  large 
extent  by  -the  fact  that  our  enhanced  costs  of  pnoduo 
tion  and  consequent  prices  have  virtually  dosed  our 
markets,  and  suggests  that,  if  our  customers  are 
poor,  surely’  we  must  provide  for  them  products  at  a 
price  they  can  afford  to  pay.  This  brings  us  right 
down  to  the.  cost  of  production  in  this  country’,  which 
hinges  solely  upon  -the  cost  of  labour  and  materials, 
and  we  are  never  likely  materially  to  assist  the  situa- 
tion by  any  protective  legislation  or  manipulation  of 
currency  or  credit  unless  we  assist  any  such  process 
by  revising  and  amending  our  industrial  conditions  of 
working  in  the  light  of  ordinary  common-sense 
standards ; in  other  words,  that  long-desired  har- 
monious co-operation  between  employers  and  employees 
is  the  real  panacea. 

Elektrox. 


Wafer  Ifeatirtg  and  100  par  cant.  Load  Factor.— With  reference 
to  the  letter  from  Mr.  J.  W.  Beauchamp,  published  in  Elec- 
tricity Jan.  28,  1921,  p.  55,  readers  will  be  interested  to  know 
that  the  whole  subject  of  load  factor,  the  electrical  heating  of 
water,  and  elect ro-thermal  storage  systems,  are  treated  very 
thoroughly  in  “ Electrical  Engineering  Practice,”  by  Meares 
and  Neale  (25s.  net,  25s.  9d.  post  free  from  Electricity 
offices). ^ This  book  of  course  contains  a vast  amount  of  other 
information  of  value  to  the  practical  electiical  engineer. 
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NEW  B.T.H.  CATALOGUE  OF  SEMI-INDIRECT 
LIGHTING  FITTINGS. 


To  avoid  glare  without  wasting  light  is  a problem 
which  has  for  many  years  exercised  t:ie  minds  of 
illuminating  engineers.  In  the  B.T.H.  system  of 
semi-indirect  lighting  this  problem  is  solved  by 
screening  the  lamp  from  direct  view  by  means  of  a 
bowl  made  of  white  glass  or  alabaster  of  such  dcns-tv 
and  composition  that  the  light  is  uniformly  diffused, 
and  the  entire  surface  of  the  bowl  is  suffused  with 
a soft  luminosity.  Only  a small  proportion  of  the 
light  penetrates  the  bowl,  the  greater  part  being  re- 


private houses,  shops,  offices,  theatres  or  public 
buildings  \ while  for  the  lighting  of  workshops  and 
other  places  where  plain  and  serviceable  filings  are 
required,  the  pendent  and  ceiling  type  “Lumina” 
units  will  be  found  to  possess  many  important  ad- 
vantages. 

Each  fitting  is  listed  with  a range  of  suitable  glass- 
ware, so  that  the  purchaser  is  not  tied  down  to  a 
particular  combination.  In  addition  to  plain  opal,  the 
available  types  comprise  a fine  variety  of  Druid, 
Veluria  and  Alabaster  bowls.  These  fittings,  of  which 
one  pattern  is  illustrated,  are  in  every  detail  of  design 
and  construction,  thoroughly  high  class  productions, 
and,  we  are  informed',  are  now  being  made  and  stocked 
in  considerable  quantities. 

Copies  of  the  catalogue  referred  to  (No.  10,540  A) 
may  be  obtained  from  the  Lamp  and  Wiring  Supplies 
Dept.,  of  the  B.T.H.  Co.,  Ltd.,  77,  Upper  Thames 
Street,  E.C.4.  f 


ELEOTRIOAL  ENGINEERING,  GRADE  II. 
O.C.  WORK. 

Solutions  to  Questions  set  at  the  1920  Examination 
of  the  City  and  Guilds  Institute . 


By  Edward  Hughes,  B.So.,  A.M.I.E.E. 


( Continued  from  page  23.) 

Q.  11. — How  is  it  that  a synchronous  ihotor  working 
at  constant  potential  difference  can  maintain  a given 
mean  torque  when  the  current  in  its  excitation  coil 
is  varied  ? \ 

4.  11. — Suppose  the  excitation  of  the  synchronous 
motor  to  be  such  that  the  e.m.f.  induced  in  the 
armature  is  practically  the  same  as  the  applied 
voltage,  then  the  phase  relationships  between  the 


B.T.H.  “Genera”  Semi-Indirect 
Lighting  Fitting  with  Mazda  Gas- 
filled  Lamp. 

fleeted  to  the  ceiling.  It  is  the  efficiency  of  this 
reflection  which  chiefly  determines  the  efficiency  of  the 
lighting.  The  special  materials  and  methods  em- 
ployed in  the  manufacture  of  B.T.H.  glassware  ensure 
that  practically  no  light  is  wasted  in  absorption,  the 
sum  of  the  reflected  light  and  transmitted  light  being 
almost  equal  to  the  original  output  of  the  lamp. 

In  the  latest  B.T.H.  catalogue  of  semii-indirect 
lighting  fittings,  there  are  to  be  found!  patterns  suit- 
able for  interiors  of  all  sizes  and  styles,  whether  in 


Fig.  9. 

various  quantities  are  approximately  as  indicated 
in  Fig.  9,  where  OV  represents  the  applied  voltage, 
and  OE  the  voltage  induced  in  the  windings.  OV  and 
OE  are  nearly  in  phase  opposition,  the  angle  0 being 
dependent  only  upon  the  load.  OR  is  the  resultant 
of  OFand  0Ef  and  is  the  voltage  available  to  send  current 
through  the  impedance  of  the  windings  ; and  since  the 
reactance  of  the  latter  is  far  greater  than  its  resistance, 
current  01  will  lag  nearly  90°  behind  OR,  and  is  there- 
fore almost  in  phase  with  OV ; i.e.,  the  power-factor 
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under  these  circumstances  is  practically  unity.  OA, 
the  projection  of  01  on  OV,  represents  the  active 
component  of  the  current.  It  is  this  component  acting 
in  conjunction  with  the  magnetic  flux  that  serves  to 
produce  the  torque  exerted  by  the  machine  ; and  for 
a. given  mean  torque,  the  power  component  OA  of  the 
current  must  remain  constant. 

Next,  suppose  the  excitation  to  be  increased  so 
that  the  induced  e.m.f.  reaches  the  value  indicated  in 
Fig.  10.  OR  again  represents  the  resultant  of  OV  and 
OE,  and  01  is  the  current,  the  angle  of  lag  of  01  behind 
OR  being  exactly  the  same  as  in  Fig.  9.  Since  the 
load  is  unaltered,  angle  0]  remains  the  same.  The 


current,  however,  has  increased  in  magnitude,  but 
owing  to  the  greater  phase  difference  between  OV  and 
01,  the  power  component  OA  is  practically  the  same 
as  in  Fig.  9,  so  that  the  motor  is  still  exerting  the  same 
torque.  Further,  the  armature  reaction  due  to  a leading 
current  in  a synchronous  motor  is  such  as  to  weaken 
the  field,  so  that  the  forward  shift  in  the  phase  of  the 
current  tends  to  neutralise  the  effect  of  the  larger  ex- 
citing current. 

If  the  excitation  be  decreased  below  its  normal 
value,  we  have  the  conditions  depicted  in  Fig.  11. 
The  current  01  now  lags  behind  OV,  but  the  power 
component  OA  is  practically  unaltered.  Also,  a 
lagging  current  in  a synchronous  motor  sets  up  a mag- 
netising armature  reaction  and  thus  tends  to  compensate 
for  the  smaller  exciting  current  and  to  maintain  the 
induced  e.m.f.  at  a value  nearer  that  indicated  in  Fig.  9. 

It  will  be  seen  from  the  above  figures  that  a syn- 
chronous motor  is  a self-regulating  machine  in  regard 
to  the  current  taken  to  supply  a given  torque  under 
various  conditions  of  excitation. 

(To  be  continued.) 


Tht  Westminster  Tool  & Electric  Company,  Westool  Works, 
Putney  Bridge  Road,  S.W.15,  have  appointed  Messrs  R.  S. 
Newton  & Co.,  of  29,  Fountain  Street,  Manchester,  as  agents 
for  their  Westool  Portable  Electric  Drills  and  Blowers  for  the 
County  of  Lancashire. 

Messrs.  H.  W.  Smith  & Co.  (1920)  Ltd.,  Electrical  Wire  and 
Cable  Manufacturers,  of  Lyd  brook,  Glos.,  have  appointed 
Mr.  Ashley  P.  Pope  as  Sales  Manager  of  the  Company,  and  his 
headquarters  will  be  at  the  London  Office,  Central  House, 
Kingsway,  from  which  address  all  orders  and  enquiries  will  be 
dealt  with,  and  where  he  will  be  delighted  to  see  old  friends. 
The  Telegraphic  address  is  : “ Virwires- West  cent -Lon  don,”  and 
Telephone  No.  Regent  2368. 


TEMPERATURE  LIMITS  IN  ELECTRICAL  PLANT. 


There  is  a determination  on  the  part  of  electrical  engin- 
eers to  become  more  closely  acquainted  with  the  actual 
conditions  inside  plant  and  apparatus.  This  desire  has  been 
stimulated  in  the  mam  bv  the  high  costs  of  manufacture, 
and  if  we  take  the  question  of  temperature  limits  only,  it 
is  quite  dear  that  in  so  far  as  these  can,  with  safety,  be 
increased,  a cheaper  machine  must  result.  Already  this 
session  at  the  Institute  of  Electrical  Engineers  there  have 
been  trwo  papers  dealing  with  the  effect  of  temperature 
upon  buried  cables,  and  there  is  conclusive  evidence  that 
central  station  engineers,  whilst  paying  the  most  minute 
attention  to  the  generating  plant,  up  to  a point,  have 
neglected  the  mains,  possibly  because  they  are  out  of  sight. 
The  tendency  now,  however,  is  to  provide  means  for  record- 
ing at  the  central  stations  the  temperature  inside  the  mains 
at  various  parts  in  such  a way  that  the  station  engineer  will 
be  able  to  tell  at  a glance,  at  any  moment,  what  the  con- 
dition of  his  mains  is.  It  is  but  a short  step  from  this 
to  a desire  to  acquire  knowledge  of  the  actual  temperature 
conditions  inside  electrical  plartt  and  particularly  large  turbo- 
alternatcrs.  The  fact  here,  is  that  although  these  machines 
are  sold  on  the  basis  of  a certain  temperature  limit,  in 
actual  practice  the  temperature  is  much  'higher  due  to  the 
airways  becoming  choked  with  dust  and  also  to  the  lack 
of  means  for  ascertaining  tne  temperature  inside  the  coils, 
and  so  on.  The  common-  practice  is  to  test  the  temperature 
by  means  of  a thermometer,  placed  on  the  most  accessible 
outside  part  with  the  result  that  the  machines  have 
to  stand  up  to  temperatures  much  higher  than  those  stated 
in  the  specification.  In  view  of  this  fact,  most  manufac- 
turers of  large  turbo-alternators  agree  with  the  plea  put 
forward  in  a paper  before  the  Institution  of  Electrical  Engin- 
eers on  January  27  by  Mr.  G.  A.  Jublin  that,  in  order  to 
produce  cheaper  machines,  a matter  of  vital  importance  just 
now,  higher  temperature  limits  should  be  adopted ; indeed 
the  temperature  limits  which  machines  now  run  to,  more  or 
less  unconsciously  to  the  engineer,  for  the  reasons  stated 
above.  Coupled  with  this,  however,  is  the  recognition  that 
more  accurate  temperature  measuring  appliances  must  be 
evolved,  and  the  use  of  thermo-couples  imbedded  in  the 
parts  of  the  machine,  the  temperature  of  which  it  is 
important  to  know,  is  suggested.  In  this  way  it 
is  put  forward  that  an  ultimate  temperature  of  160  deg.  C., 
could  be  adopted  instead  of  the  nominal  one  of  125  deg.  C., 
as  at  present.  Testing  temperature  in  this  way,  however, 
is  new,  although  it  is  said  that  machines  are  sold  apd 
accepted  in  America  with  a temperature  limit  of  150  deg.  C. 
Manufacturers  on  this  side,  however,  would  hardly  be  likely 
to  give  guarantees  in  the  present  state  Of  development  of 
such  thermo-couples  or  other  devices.  The  position,  there- 
fore, comes  to  this ; that  manufacturers  appeal  to  users  of 
these  large  machines  to  co-operate  with  them  by  adopting 
higher  temperatures  and  methods  of  measurement,  keeping 
in  touch  all  the  time  so  that  the  results  of  the  experience 
so  gained  can  be  taken  advantage  of.  In  regard  to  cables, 
the  north-east  coast  power  companies  assisted’  the  cable 
makers,  considerably,  by  taking  certain  risks  and  so  leading 
the  way,  and  in  the  matter  of  large  turbo-alternators,  these 
power  companies — in  other  words,  Mr.  C.  H.  Merz — and  no 
doubt  others,  are  willing  to  assist.  At  the  same  time,  there 
is  a natural  caution  against  jumping  too  suddenly  at  high 
temperatures  as,  above  all  things,  centrtpl  station  engineers 
have  before  them  all  the  time  safety  and  continuity  of  opera- 
tion. The  advantages  offered  of  cheaper  machines,  however, 
are  not  lightly  to  be  turned  aside,  and  if  manuacturers  can 
show,  as  it  seems  highly  probable  they  can,  that  even  new 
machines  are  working  at  higher  tempeiatures  than  the 
central  station  engineers  imagine,  there  is  every  reason  for 
co-operation  between  the  manufacturers  and  the  users; 
always  bearing  in  mind  the  ultimate  consideration  of  cheaper 
electricity.  On  the  whole,  Mr.  Jublin’s  paper  met  with  a 
greater  degree  of  acquiescence  than  db  most  Institution 
papers.  Moreover,  it  did  not  put  forward  the  case  for 
higher  temperatures  on  general  grounds,  but  dealt  in  debail 
l with  the  many  factors  which  will  have  to  be  cosidered  in 


Digitized  by  Tooele 


**  February  4,  1920.  ‘ 


ELECTRICITY 


21 


✓ <**'■!** 


8AN6  pits 


BIRMINGHAM 


BTOCKUBT  ISSLJEa  MOTsl-ri— |L_  V 


COVERS  AND  CASINGS 


BLOCKS.  CLEATS. 

BOARDS  FOR  SWITCHES 


in  Stock  and  made  to  any  design. 
ACCUMULATOR  CASES 

and  BATTERY  BOXES 
Mada  to  Order. 
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HYDRO-ELECTRIC  DEVELOPMENTS. 

By  J.  W.  M barbs,  F.R.A.S.,  M.Inst.C.E.,  M.I.E.E., 
M.M.I.E.E. 

A complete  practical  introduction  to  the  factors  deter- 
mining the  possibilities  of  a hydro-electric  project,  and  to 
the  procedure  to  be  followed  in  estimating  and  utilizing  the 
power  available.  16  Illustrations, 

ELECTRIFICATION  OF  RAILWAYS. 

By  H.  F.Trewman,  M.A.,  Head  of  the  Electrical  Engineering 

Dept.,  Ordnance  College,  Woolwich. 

The  author  reviews  the  arguments  for  and  against  electri- 
fication of  railways  and  discusses  the  fundamental  technical 
and  economic  problems  involved.  Alternative  systems 
and  the  probable  [lines  of  advance  are  considered.  13 
Illustrations! 

CONTINUOUS  CURRENT  ARMATURE  WINDING. 

By  F.  M.  Denton,  A.C.G.I,  A.Amer.I.E.E. 

Gives  an  explanation  of  the  theory  of  continuous  cuirent 
armature  windings  which;  although  free  from  mathematics, 
is  accurate  and  most  helpful  to  those  who  have  hitherto  found 
the  wave  winding  to  be  a stumbling  block.  44  Illustrations. 

SMALL  SINGLE-PHA8E  TRAN8FORMER8. 

By  Edgar  T.  Painton,  B.Sc.,  Eng.  (Hons.),  A.M.I.E.E. 

Explaining  a commercial  method  of  design  and  giving 
information  enabling  the  amateur  to  design  and  construct 
a transformer  meeting  his  own  requirements.  40  Illustra- 
tions. 

WATER  POWER  ENGINEERING. 

By  F.  F.  Fergusson,  A.M.Inst.C.E. 

Types,  applications  and  operation  of  water  turbines 
are  illustrated  and  described  in  detail.  37  Illustrations. 

BELT8  FOR  POWER  TRANSMISSION. 

By  W.  G.  Dunkley,  B.Sc.  (Hons.). 

A systematic  treatment  of  belt  materials  and  types  of 
belts,  and  of  the  transmission  of  power  by  belting  7 Tables 
and  37  Illustrations. 

PHOTOGRAPHIC  TECHNIQUE. 

By  L.  J.  Hibbert,  F.R.P.S. 

A manual  describing  apparatus,  materials,  and  the  details 
of  procedure.  40  Illustrations. 

THE  STEAM  LOCOMOTIVE. 

By  E.  L.  Ahrons,  M.I.Mech.E.,  M.Loco.E. 

This  little  book  explains  in  detail  the  components  and 
methods  of  working  of  modem  steam  railway  locomotives. 
26  Illustrations  and  large  Folding  Plate. 

Many  othars  in  Preparation. 
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working  along  these  lines,  and  particularly  as  regards  the 
nature  of  the  insulations.  - It  is  shown,  for  instance,  that 
the  percentage  of  mica  in  the  insulation  has  a direct  bearing 
on  the  breakdown  voltage  which  bars  will  stand  after  heat- 
ing, and  the  conclusion  is  arrived  at  that  mica  insulations, 
as  used  in  modern  turbo-altennators  retains  its  mechanical 
and  electrical  properties  up  to  200  deg.  C. 


Correspondence. 

correction! 


To  the  Editor  of  Electricity. 

Dear  Sir, — I regret  troubling  you,  bu»t  in  the  proof  of 
article  “Bv  the  Wav,”  1 let  pass  a serious  technical  slip. 

In  last  but  one  par,  anent  meter  tricksters  and  in  reference 
to  the  cobbler,  “ polyphase  meter  ” should  be  “ single-phase 
meter” ; and  he  did  not  reverse  w one  of  the  phases, ” but 
reversed  the  shunt  coil. 

Perhaps  you  would  make  the  necessary  correction,  or  else 
return  proof  sheet  to  me. — Yours  faithfully,  G.  E.  M. 

[The  above  letter  arrived  too  late  for  the  correction  to 
be  made.l 


ARMATURE  WINDING  (TESTING). 

To  the  Editor  of  Electricity. 

Dear  Sir, — I have  read  with  interest  the  criticism  of 
“ H.  C.”  of  my  article  on  “ Armature  Winding  (Testing)  ” 
l regret  that  the  whole  of  the  points  in  the  article  do  not 
meet  With  his  approval.  I will,  however,  try  to  make 
them  more  clear. 

As  you  knotw,  the  article  was  written  to  meet  the  wishes 
of  several  readers  in  different  parts  of  the  country,  and 
I believe  it  met  the  requirements  of  those  readers*  I am 
always  filing  to  help  your  readers  if  I can. 

t he  first  item  that  does  not  meet  with  the  approval  of 
“H.  C.  ” is  my  term  the  average  electrician.  A man  may 
be  an  excellent  electrician  for  ordinary  work,  but  he  can 
hardly  be  expected  to  carry  out  special  work,  especially  if 
there  are  no  classes  held-  ii)  the  technical  schools  to  assist 
him  to  gain  a knowledge  of  this  subject.  To  substantiate 
this  I will  quote  the  district  in  which  1 am  living  as  an 
example. 

This,  as  you  know,  is  a colliery  district,  and  the  elec- 
trician in  the  mines  has  more  responsibility  than  a man 
working  with  a plant  above  the  ground.  Moreover,  the 
class  off  'work  is  much  different.  iHow  many  (dare  1 say 
ordinary,  or  average?)  electricians  know  anything  about 
mining  signalling,  telephones,  coal  cutters  or  shot-firing 
dynamos?  Surely  I am  justified  in  saying  that  the 
average  electrician  could  not  carry  out  this  work,  and  that 
an  electrician  who  does  the  work  is  in  need  of  some  assist- 
ance, especially  as  in  this  district  the  subject  is  not  taught 
in  the  technical  schools. 

Following  the  same  line  of  reasoning,  am  I not  justified 
if  1 presume  that  the  ordinary,  or  average,  electrician  some- 
times needs  assistance  when  he  is  confronted  with  an 
armature  that  lie  has  never  seen  before,  especially  if  he 
is  expected  to  rewind  it? 

When  I refer  to  the  average  electrician  in  charge  of  the 
isolated  power  plant  I know  exactly  what  I am  talking 
about.  Some  years  ago  I held  the  position  of  “Trouble 
Engineer  ” to  a large  company,  and  my  duty  was  to  get 
both  my  company  and  the  average  electrician  out  of 
trouble.  Almost  every  plant  I visited,  and  I was  never 
sent  to  a plant  unless  there  was  something  wrongs  I found 
that  the  electrician  was  in  need  of  assistance  and  advice. 
It  is  only  natural.  One  cannot  expect  an  electrician,  no 
matter  how  clever  he  may  be,  to  know  all  about  a tieio 
plant.  My  use  of  the  term  average  is  /because  I found  some 
electricians  better  than  others. 

Regarding  joint  resistances,  “H.  C.”  may  not  know  this, 
but  first  your  students  in  technical  schools  are  taught  all 
abouL  this  not  very  difficult  subject.  This  being  s<>,  is  it 
not  reasonable  to  presume  that  an  electrician,  given  the 


resistance  of  a coil ! in  an  armature,  would  be  able  to  cal- 
culate the  joint  resistance  of  the  total  coils,  no  matter  how 
they  were  connected  up? 

Referring  to  a lap -wound  armature,  if  the  commutator 
segments  which  are  'immediately  opjxxsite  to  each  other  are 
connected  to  tiwo  leads,  there  will  behan  equal  number  of 
coils  on  each  side  of  the  segments.  This  is  made  more 
clear  if  the  enclosed  diagram  is  considered  for  a moinen^ 


Here  A represents  a conlifiutator  of  20  . segments.  . If  a 
connection  is  made  to  segments  1 and  11  there  will  be 
ten  coils  on  each  side  of  the  connections.  In  other  words, 
the  resistance  of  the  armature  will  be  the  joint  resistance 
of  two  circuits,  each  circuit  containing  ten  armature  coils. 
Referring  to  simple  figures,  rjf  the  resistance  of  one  coil 
is  one  ohm,  then  the  resistance  of  the  two  paths  in  parallel 
will  be  5 ohms. 

B,  in  this  diagram,  represents  a wave-wound  armature 
of  21  segments.  Iif  the  first  coil  is  connected  to  segments 
1 and  11,  then  the  resistance  will  Ibe  found  by  balancing 
between  these  segments,  just  as  the  resistance  of  two  coils 
is  found  if  a test  is  taken  between  segments  1 and  21. 

From  this  it  will  be  seen  that,  given  two  armatures,  one 
wave  and  one  lap  wound,  it  will  be  very  ea9y  to  detect 
w hich  is  the  lap-w  ound  armature  and  which  lias  the  wave-  *- 
wound  one. 

Now,  referring  to  the  drop  test,  it  is  true  that  my 
article  did  not  deal  with  this  important  subject- — it  merely 
mentioned  at.  When  one  refers  to  the  drop  test  it . must 
not  to  be  taken  for  granted  that  'it  is  only  armature  winders 
who  understand  the  subject.  The  drop  test  is  used  far  ^ 
many  other  purposes  than  testing  armatures;  thus  I take 
it  for  granted  that  the  majority  of  my  readers  know  the 
principle  off  the  test,  which,  after  all,  follows  the  principle 
of  shunting  current  through  an  instrument,  the  shunt  being 
the  article  being*  tested.  An  ordinary  shunt  ammeter  makes 
an  excellent  milli-voltmetcr. 

Now,  Sir,  I think  I have  dealt  with  all  the  points  which 
were  raised  bv  “H.  and  I trust  he  is  satisfied.  Ihere 
is  ocnlv  one  remark  I would  like  to  make  myself  which  .you 
know  is  true.  There  is  no  glory  attached  to  the  writing 
of  articles  for  the  technical  Press,  and  all  writers  expect  and 
like  criticism  when  it  is  of  a healthy  nature.  I have  written 
scores  of  articles  for  the  technical  Press  in  England  and 
America  during  the  past  few*  years.  If  I ‘have. been  success- 
ful in  teaching  some  (isolated  electricians  to  be  more  efficient 
in  their  job,  then  I consider  that  ithe  purpose  for  which 
the  articles  were  written  \\ns  justified. 

Cyril  Sylvester,  A.M.I.E.E.,  A.M.I.Mech.E. 

St.  Helens. 

January  iS,  1921. 

A CONFLICTING  REPORT. 

To  the  Editor  of  Electricity. 

Sir, -Doubtless  the  attention  of  many  electrical  engineers 
will  have  been  drawn  to  a case  of  a youth  at  Paimers  Green 
found  dead  in  his  bath,  and  as  reported  in  the  papers  the 
general  impression  given  by  the  headlines  and  briff  report 
Ts  that  the  cause  of  death  was,  or  probably  was,  electric 
shock  from  a portable  heater. 

The  reports  were  so  conflicting  and  the  matter  is  of  such 
importance  that  I have  made  inquiries,  add  although  it  is 
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probably  impossible  to  overtake  vhe  impression  created  in 
the  mind  of  the  public,  1 think  Electrical  Engineers  should 
lx‘  put  in  possession  of  the  facts  so  that  they  may  answer 
.anyone  who  raises  this  case  in  future. 

At  the  iirst  inquest  the  medical  evidence  briefly  was  that 
as  a small  electric  heater  was  found  in  the  bath  after  the 
body  had  been  removed,  the  presumption  was  electric  shock, 
a presumption  based  on  no  technical  evidence  or  investi- 
gation, and  apparently  put  forward  because  at  that  time  no 
other  cause  had  been  found.  At  the  adjourned  inquest 
Dr.  Spilsburv,  the  (Home  Office  expert,  who  hid  in  the 
meantime  been  called  in,  stated  that  the  cause  of  death 
was  the  existence  of  the  condition  know  as  status  lym- 
phaticus,  and  he  found!  no  evidence  of  electric  current  having 
passed  through  the  body.  He  added  that  this  condition 
made  sudden  death  i>ossible  from  the  slightest  shock,  such 
as  fright  or  sudden  immersion  in  hot  or  cold  water.  Un- 
fortunately this  use  of  the  word  “shock”  which  in  medi- 
cine has  a general  meaning,  was  no  doubt  interpreted,  by 
the  reporters  to  suggest  electric  shock. 

No  witness  was  able  to  sav  that  the  heater  was  in  the 
bath  before  the  body  was  lifted  out,  and  the  coroner  in 
summing  up  pointed  this  out,  and  with  reference  to  state- 
ments made  at  the  first  inquest,  to  burns  on  the  body,  Dr. 
Spilsbury  stated  that  these  were  made  after  death,  in  fact 
in  the  effort  to  resuscitate  by  application  of  heat.  Expert 
electrical  evidence  was  given  disproving  of  the  theory  origi- 
nally put  forward. 

Jt  is  evident,  therefore,  that  Dr.  Spilsbury  was  quite  clear 
as  to  the  cause  of  death  and  the  fact  that  the  predisposing 
cause  was  not  equally  clear  does  not  affect  the  issue,  which 
is  that  the  suggestion-  of  death  from  electric  shock  had  no 
existence  except  as  an  hypothesis  put  forward  to  cover 
ignorance  of  the  real  cause. — Yours  faithfully, 

Sardinia  House,  Llewellyn  B.  Atkinson,  M.I.E.E. 

Sardinia  Street,  W.C.2. 

31st  January,  1921. 


Reviews  of  Books*  fic. 


{Books  noticed  in  this  column  will  be  sent  from  Electricity 
Office  to  any  fart  of  the  world , for  the  published  price t plus 
ten  fer  cent . for  fostage  ( minimum  2 d.)  and  orders  wiu  bt 
appreciated. 

Rudiments  of  Electrical  Engineering.  By  P.  Kemp. 
255  PP-»  94  (Macmillan.  6s.  net.)  Those  of  us  who 

have  essayed  the  task  know  how  difficult  it  is  to  give  in 
one  small  volume  a readable,  useful,  and  reasonably  well- 
balanced  survey  of  tflie  rudiments  of  electrical  engineering. 
The  field  to  be  cov  ered  is  so  enormous  that  there  is  corre- 
sponding difficulty  in  determining  what  is  to  be  said  and 
what  left  unsaid.  The  author  of  this  book  has  succeeded 
very  well  indeed  in  providing  a simple  description  and  ex- 
planation of  the  ordinary'  electrical  apparatus  in  practical 
use.  The  treatment  given  is  non-mathematical,  and  the 
work  covers  such  a range  of  subject  matter  and  in  such  an 
interesting  manner,  that  it  should  certainly  “ spur  on  those 
whose  daily  work  lies  in  the  midst  of  electrical  apparatus,’1 
and  serve  as  a useful  introduction  to  books  of  a more  ad- 
vanced character. 

The  twenty-two  chapters  of  the  book  give  a surprising 
amount  of  useful  information,  and  in  all  cases  quite  a good 
grounding  in  fundamental  facts  and  principles.  The  general 
principles  of  electrical  power  and  energy,  and  of  magnetism, 
are  explained.  Generators,  motors,  primary  and  secondary 
cells  are  considered.  Electric  circuits,  electricity  supplv  and 
tariffs  are  discussed,  and  there  are  chapters  on  various 
special  classes  of  electrical  apparatus  such  as  1x41s,  tele- 
phones, lamps  and  lighting,  magnetos,  instruments,  kinema- 
tograph  applications  and  so  forth.  Other  chapters  deal  with 
switchgear  and  motor  control,  a#d  there  is  a brief  but  very 
useful  chapter  on  alternating  currents.  The  book  is  recom- 
mended confidently  to  beginners  and  to  all  l In  use  who  wish 
for  a sound  and  simple  treatment  of  the  subject  matter 
indicated  above. 


Trade  Notes. 


Tht  Consolidated  Pnsumatic  Tool  Co.,  Ltd.,  of  Egyptian  House, 
170,  Piccadilly,  London,  W.i.,  have  appointed  Messrs.  J.  A. 
Angus,  Kaims  Foundry,  Strand  Road,  Rangoon,  Burma,  their 
agents  for  Burma.  Messrs.  Angus  will  handle  the  Company's 
air  compressois,  pneumatic  and  electric  tools,  rock  drills  and  all 
the  accessories  connected  with  the  use  of  these  appliances. 
They  will  also  carry  a stock  of  machines  and  sp^re  parts  in  order 
to  give  adequate  service  to  users  of  the  Company’s  products 
in  Burma. 

L.  Q.  Hawkins  and  Co.  (116,  Charing  Cross  Road.W.C.2), 
have  started  the  issue  of  a monthly  publication  called  “ The 
Link,”  No.  r of  which  has  been  sent  to  us.  Its  aim  is  to  assist 
in  all  possible  ways  dealers  handling  those  productions,  the 
sales  oi  which  are  organised  by  the  Company.  As  far  as  possible, 
too,  it  will  replace  the  monthly  price  sheets.  The  various  notes 
are  of  considerable  interest  ana  worthy  of  perusal  by  dealers 
and  intending  dealeis. 

Tht  Hart  Accumulator  CO.,  Ltd.  (Marshgate  Lane,  Stratford, 
E.15),  have  sent  us  a copy  of  their  list  dealing  ivith  various 
types  of  ignition  accumulator  sets  from  2 to  6 volts.  Weights, 
dimensions,  changing  rates  and  ignition  capacity,  etc.,  are 
given.  Further,  a new  folder  gives  the  various  sizes  of  Hart 
accumulators  which  are  suitable  for  replacing  existing  accu- 
mulators used  for  starting  and  lighting  on  various  types  of 
American  cars. 

“ Hand  ” re-fill  batteries  for  pocket  lamps  and  torches  and 
the  " Hand  ” round  model  dry  cell  are  priced  in  a folder  issued 
by  R.  B.  Hand  & Co.,  Ltd.  (63,  High  Holborn,  W.C.i.). 

Donovan  & Coy.  (47,  Cornwall  Street,  Birmingham)  have 
sent  us  a copy  of  their  export  List  No.  8,120,  giving  prices  of 
selected  English-made  accessories.  The  prices  include  packing 
and  delivery  f.o.b.  British  Port,  but  if  desired  c.i.f.,  prices  can 
naturally  be  quoted. 

Semi-indirect  “ All-glass  ” pendants  known  as  Doriclitc,  are 
described,  illustrated  and  priced  in  a Folder  just  issued  by  the 
Genoral  Eloctric  Co.,  Ltd.  (67,  Queen  Victoria  St.,  E.C.^.).  ,The 
object  of  the  units  described  is  to  make  possible  semi-indirect 
lighting  in  lofty  premises  or  where  a white  ceiling  is  not  available. 
This  is  effected  by  the  introduction  of  an  upper  reflector  con- 
structed of  similar  material  to  the  translucent  bowl,  which  is 
of  ” Equiluxo  ” — described  as  “ the  glass  without  glare,”  an 
onyx-like  translucent  medium  of  uniform  density  which  transmits 
a perfectly  diffused  agreeable  light,  and  is  of  ornamental  appear- 
ance. The  units  are  suitable  for  gas-lilled  lamps  from  60  to  500 
watts. 

The  G.E.C.  are  also  issuing  a sticker  illustrating  thd  " Kings- 
way  ” telephone  bracket. 

The  second  edition  of  " Meldrum’s  Magazine”  has  just  reached 
us.  A mixture  of  engineering  and  humour,  the  magazine  deals 
essentially  with  the  useful  destruction  of  waste  of  all  kinds, 
from  dry  and  easily  consumed  waste  paper,  sawdust,  etc.,  to 
wet  spent  tan,  hops,  and  paper.  The  heat  so  generated  may 
be  employed  for  such  purposes  as  boiling  water,  heating  glue 
pots,  heating  buildings,  operating  drying  sheds,  and  tiring 
furnaces  for  annealing  purposes.  The  possibilities  of  economi- 
cally disposing  of  industrial  waste1]  and  waste  from  institutions 
of  all  kinds  are  unlimited,  and  we  are  informed  by  Meldrum'S, 
Ltd.  (Timperley,  near  Manchester),  that  no  scheme  is  too  small, 
too  large,  or  too  difficult  for  them  to  deal  with  successfully. 

A new  edition  of  No.  3 pamphlet  describing  in  detail  the 
Ozonair  System  of  Ventilation  has  just  been  issued  by  Ozonalrf 
Ltd.  (96,  Victoria  St.,  Westminster,  S.W.i). 

From  N.  Taylor  & Son  (17,  Goree-Piazzas,  Liverpool)  comes  a 
valuable  booklet  on  case-hardening. 

An  illustrated  Abridged  Catalogue  of  Wireless  and  Laboratory 
Apparatus  from  the  Marconi  Scientific  Instrument  Co.,  Ltd. 
(21,  St.  Anne’s  Court,  Dean  Street,  Soho,  London,  W.i),  will 
appeal  to  all  wireless  amateurs  and  experimentalists.  It  deals 
with  a selection  of  Variable  Air  Condenscis,  Tuners,  Potentio- 
meters, Resistances,  Valve-Holders,  Valves,  Crystal-Holders, 
etc.,  etc. 

A well  designed  and  executed  poster  in  black  and  white  is 
being  issued  by  the  Electrical  Development  Association  (Hamp- 
den House,  84,  Kingsway,  W.C.2),  as  an  aid  in  the  campaign 
for  urging  the  giving  of  electrical  apparatus  such  as  kettles, 
fires,  irons,  table  standards,  vacuum  cleaners,  etc.,  as  birthday 
presents. 
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Questions  and  Answers  by  Practical  Men. 

OCKSTION8:  W$  invite  oitr  reader s to  send  us  questions , 'preferably  on 
technical  problems  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  **  Answers  to  Correspondents  *’  or  replies  will  be  invited  front  our 
readers.  One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column. 

AN8WEB8 : A fee  of  10*.  will  be  paid  for  tlte  answer  which  we  consider 
shows  the  greatest  merit , and  5*.  for  the  one  we  select  as  second  beat. 
In  judging  the  replies . Importance  will  be  attached  to  clearness  and  con- 
ciseness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  male 
no  award , or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts , if  unaccepted , should  enclose  stamped  addressed 
envelope. 

Write  on  one  side  of  the  paper  only , and  if  diagrams  are  sent,  draw 
them  on  a separate  meet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a " nom  de  plume,*"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  addrss  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor’s  decision 
m final. 

Commenting  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  the  most  times 
during  the  next  twelve  months. 

The  words  “ Questions  and  Answers  ” or  " Q **  and  '*  A ” should  be 
placed  at  the  top  left-hand  comer  of  all  letters  intended  for  this  column. 


Question  No.  iii. 

I desire  to  equip  a small  test  room  at  the  works  where 
I ,im  employed  to  test  meters,  motor  armatures,  etc.  Can 
any  reader  £iviq  me  any  details  of  the  equipment  I ahall 
require  for  such  in  purpose?  I desire  to  do  testing  as 
applied  to  a fairly  llar^e  lighting  and  power  plant.  The 
system  is  440  volts,  3-w'ire.— “Armature.” 


Question  No.  112. 

Can  any  reader  give  me  a good  idea  of  the  principles  of 
operation  of  the  automatic  telephone  system?  I am  told 
that  the  system  is  entirely  automatic — that  is,  no  operator 
is  required  even  for  a large  exchange. — “Receiver.” 

( Replies  to  Questions  Nos . hi  and  112  must  be  received 
not  later  than  February  26,  T921.) 


HYDRO-ELECTRIC  POWER  IN  N.E.  ULSTER. 


One  of  the  many  urgent  things  which  the  new  Ulster 
Government  may  lie  called  on  to  legislate  for  will  be  a 
comprehensive  electrical  power  and  lighting  scheme  for 
ihc  north-eastern  part  of  the  44  Imperial  Province.”  Before 
tlw  war  various  schemes  were  in  contemplation  in  con- 
nection with  the  -potential  power  of  the  Bann  running  to 
waste — not  only  waste  bult  actually  causing  enormous 
damage  annually  by  tremendous  floodings  over  its  hanks — 
but  the  war,  and  subsequently  the  terrible  state  of  the 
country,  knocked  all  private  enterprise  on  the  head.  W ith 
the  advent  of  a new  Government  and  the  sure  and  certain 
knowledge  that  Ulster  can  legislate  for  herself  without 
the  interference  of  the  Ireland  thaft  does  not  wish  to  pro- 
gress, or  become  other  than  what  it  is,  the  potential  power 
of  the  Bonn  should  come  within  the  region  of  things 
practicable.  The  Bann  is  the  outlet  of  the  153  square 
miles  of  water  possessed  by  the  Lough  Neagh.  The  Lough 
stands  48  feet  above  the  sea  level,  it  receives  annually 
about  2,000  million  tons  from  the  watershed  rt  drains, 
allowing  50  per  cent,  for  absorption,  etc.,  and  at  the  Falls 
of  Coleraine  drops  fifteen  feet  over  a rocky  ledge.  One  en- 
thusiast, who  has  raised  quite  a sensation  in  the  Belfast 
Press  on  this  subject,  estimates  the  potential  annual  output 
t : the  iBann  at  2,000,000,000  horse-power.  The  cost  of 
tiansmission  to  Belfast — which  would  be  the  chief  customer 
of  such  a project — 25  miles  distant— would  admittedly  be 
I eavy,  and  very  valuable  fisheries  would  have  to  be  bought 
up,  about  800  families  earning  their  livelihood  in  working 
them,  whilst  the  Irish  Society,  I^ondon,  is  deeply  interested 
in  fisheries  and  water  rights  of  the  Bann. 

The  powerful  tidal  current  of  Strangford  I^ough,  County 
Down — which  rushes  ad  a great  speed  through  a narrow 
channel  to  the  sea — insttead  of  (being  only  a terrible  danger 
to  navigation  could  be  turned  into  electrical  power  to  the 


great  advantage  <4  the  locality,  it  is  asserted,  and  tile  high 
tide  of  Larne  Lough  utilised  in  a similar  manner.  Cer- 
tainly, N.E.  Ulster  has  need  of  a power  other  than  that 
given  by  coal.  'The  recent  Government  borings  near  Lough 
Neagh — work  which  cost  al>out  ^15,000—  did  not  result  in 
coal  being  found,  though  private  enterprise  in  adjacent 
aieas  has  been  more  successful.  All  the  coal  raised  an- 
nually in  Ireland  would  not  do  more  than  run  Irish  in- 
dustries for  a couple  of  weeks. 


Various  Items. 


8.W.  Midlands  Electricity  District.— The  Electricity  Com- 
missioners  have  extended  the  time  during  which  objections  or 
representatio'ns  may  be  made  until  March  31. 

8rnall  Dynamos  for  Salt. — Messrs.  Green  and  Co.,  of  85c,  New 
Oxford  Street;  London,  W.C.i.,  have  for  sale  a quantity  of 
small  dynamos.  For  particulars  see  small  advertisements. 

Personal. — Mr.  Westgarth  Forster  Brown,  M.I.C.E.,  a director 
of  the  South  Wales  Electrical  Power  Distribution  Company 
Ltd.,  has  been  elected  to  the  presidency  of  the  South  Wales 
Institute  of  Engineers. 

Calendars. — From  our  contemporary,  “ The  Managing  En- 
gineer,” of  37,  Walbrook,  E.C.4,  we  have  received  a useful 
memoranda  calendar  pad  for  1921.  It  is  certain  to  be  appre- 
ciated bv  the  readers  of  that  paper. 

The  Electro- Harmonic  Society. — The  next  Concert  (Ladies' 
Night)  will  be  held  in  the  Great  Hall,  Cannon  Street  Hotel, 
on  Friday,  Feb.  n,  1921,  commencing  at  8 p.m.  Chairman, 
Capt.  R.  J.  Wallis- Jones,  O.B.E.,  T.D.  Evening  dress. 

Mytholmroyd. — The  District  Council  have  appointed  Mr. 
W.  Emmott,  Halifax,  as  their  consulting  electrical  engineer, 
and  a commitee  has  been  deputed  to  open  up  negotiations  with 
the  Yorkshire  E.P.Co.  lor  the  supply  of  electricity  to  the  district. 

Personal. — Mr.  O.  L.  Record  has,  we  understand,  severed  his 
-connection  with  the  Electrical  Engineering  and  Equipment  Co., 
of  109,  New  Oxford  St.,  W.C.i.,  and  for  the  present  all  com- 
munications should  be  addressed  to  him  at  Dacrc  House, 
Victoria  Street,  London,  S.W.i.  ('Phone  : Victoria  2728). 

Engineers’  Club,  London. — Twenty -three  more  names  have 
been  added  to  the  Provisional  Committee  in  connection  with 
the  proposed  Engineers’  Chib  in  London.  These  include  many 
men  holding  high  positions  in  the  engineering  industry7,  and  it 
most  certainly  looks  as  if  the  undertaking  should  stait  with 
every  prospect  of  being  a great  success. 

Prospective  Business  Overseas. — The  Borough  Council  of 
Taumarunui,  a rising  township  on  the  main  tiunk  line  from 
Wellington  to  Auckland  (N.Z.),  have  recently  adopted  a proposal 
to  develop  electric  energy  from  the  Wanganui  River,  for  use 
for  power  and  lighting  purposes.  The  woiks  arc  estimated 
to  cost  ^4J,ooo  and  a poll  of  the  ratepayers  rs  to  be  taken  as 
soon  as  possible  to  secure  powers  to  raise  a loan  for  the  purpose. 

English  Electric  Journal. — The  January  issue  contains  as 
usual  a number  of  excellent  illustrated  articles  on  different 
manufactures  of  the  English  Electric  Co.,  Ltd.,  The  more 
important  articles  include  a description  of  the  Willans  Works, 
Rugby,  the/4  Governing  of  Steam  Turbines,”  by  J.  P.  Chittenden, 

4 * Electricity  in  the  Tinplate  Industry7,”  by  L.  Rothera,  and 
“ Fuses,”  by  H.  W.  Kefford.  In  addition  there  are  some 
interesting  notes  on  the  Organisation. 

Meetings. — An  address  on  44  The  Position  of  Cost  and  Works 
Accountants  in  co-ordinating  the  aims  of  Capital  and  labour” 
will  be  given  by  Mr.  H.  W.  Allingham  on  Wednesday,  February 
9th  at  7 p.m.  at  the  Hall  of  the  Institute  of  Chartered  Patent 
Agents,  Staple  Inn  Buildings,  Holborn,  W.C.,  and  any  reader 
who  may  wish  for  a ticket  of  admission  can  obtain  one  from 
the  Secretary  of  the  Institute  of  Costs  and  Works  Accountants, 
38,  Grosvenor  Gardens,  Victoria,  S.W.i. 

Masonic. — At  the  regular  meeting  of  the  Kelvin  #Lodge, 
which  was  held  at  the  Mark  Masons’  Hall,  London,  on  Friday 
the  28th  ult.,  the  reigning  master,  Mr.  H.  Porter-Cox,  presided 
over  a gathering  of  ninety-eight  members  and  visitors,  including 
three  Grand  Lodge  officers,  namely,  Messrs.  Chailes  F.  Quicke, 
E.  J.  Reid  and  P.  P.  Kipping,  as  well  as  others  of  Provincial  and 
London  rank,  and  all  present  enjoyed  the  speeches  and  the 
musical  entertainment  which  was  piovided  after  dinner.  Appli- 
cations to  join  the  Lodge  arc  coming  in  steadily,  and  each  year 
the  support  given  to  the  great  masonic  charities  seems  to  exceed 
that  of  the  previous  year. 
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Electric  Development  in  New  Zealand.-  11.M.  Trade  Com- 

misstoncr  reports  that  according  to  the*  “ New  Zealand  Gazette 
of  Dec.  2,  1920,  the  ratepayers  of,  thy  Wairoa  Elct  tric-powei 
District  have  approved  the  proposal  of  the  Wairoa  Electric - 
power  Board  to  borrow  the  sum  of  £1 00,000  for  the  purpose 
of  : — (1)  Erecting  main  transmission  and  feeder  lines  between 
Waikaremoana  and  the  Borough  of  Wairoa,  including  sub- 
stations and  equipment  (£35,000)  ; (2)  erecting  subsidiary 

transmission  lines,  feeders,  and  substations  foi  the  main  trans- 
mission line  to  outlying  districts  in  Wairoa  County  (£6o,oool  ; 
(3)  purchase  of  electric  motors,  machinery,  fittings,  etc.  (£5,000). 

, The  Proposed  Electrical  Extensions  at  Woolwich.— The 
Borough  Council  having  sought  sanction  for  a loan  of  £230,000 
for  electricity  extensions  the  Electricity  Commissioners  have 
given  their  formal  consent  and  have  given  an  immediate  sanction 
to  the  B.C.  borrowing  £60,000  for  a 5,000-kw.  turbo-alternator, 
condensing  plant,  and  a 33.000  volt  cable.  As  the  working  of 
the  undertaking  involves  a charge  on  the  rates  the  Commissioners 
have  referred  the  matter  to  the  L.C.C.,  which  body  desires  the 
B.C.  to  repay  the  debt  outstanding  on  superseded  plant  and  to 
enter  into  arrangements*  for  the  liquidation  of  any  loans  out- 
standing on  plant  to  be ? superseded  by  reason  of  the  proposed 
further  extensions. 

Barrow. — The  T.C.  have  agreed  to  the  Electrical  Engineer 
and  the  Surveyor  preparing  a report  upon  the  proposed  utili- 
sation of  the  River  Leven  at  Backbarrow,  for  the  development 
ot.  electricity.  Should  Barrow  require  further  current  im- 
mediately, Messrs.  Vickers,  Ltd.,  could  supply  it  from  their 
new  power  station  at  Buccleuch  Dock.  A confidential  report 
prepared  by  the  treasurer , upon  the  financial  aspect  of  develop- 
ing the  town’s  electrical  undertakings,  has  been  considered. 
It  was  decided  to  become  members  of  the  joint  electricity 
authority  for  the  district,  the  Corporation  representatives  to 
report  upon  developments  to  the  Council  before  committing 
them  to  any  schemes  entailing  financial  obligations. 

Electric  Railway  Construction  in  Norway. — The  Norwegian 
Government  has  granted  a concession  to  " A/S  Akeisbanerne  ” 
to  construct  an  electric  railway  from  Majorstuen  through 
Taascn  to  Sognsvandet  and  from  Taasen  to  Sagene,  a suburb 
of  Christiania.  Preliminary  work  in  connection  with  the  levelling 
of  the  route  is  to  be  put  in  hand  immediately.  It  is  estimated 
that  the  rails  will  be  required  at  the  end  of  1922  and  cars  in  the 
autumn  of  the  same  year.  " A/S  Akersbanerne  ” recently 
applied  to  the  Government  for  a further  concession  in  respect 
of  a prospective  line  from  the  centre/ of  Christiania  to  Ostensjo, 
a distance  of  about  eight  kilometres.  If  granted,  both  lines 
will  be  built  simultaneously,  and  further  material  will  be  required. 

Swansea  Corporation  and  their  Electricians. — When  the 
Electricity  Committee’s  report  came  up  before  the  Council  it 
contained  a resolution  as  to  the  men  (members  of  the  A.E.U.), 
being  paid  £5  16s.  per  week  on  the  understanding  that  it  the 
National  Joint  Council  (before  whom  the  general  question  of 
wages  of  fitters  is  still  pending)  gave  their  award  higher  than  this 
figme,  such  higher  figure  shall  be  paid  the  men,  but  if  the  award 
was  lower,  then  the  sum  of  £5  10s.  should  still  be  paid  them, 
such  increase  to  date  from  the  society's  application  to  the  Board. 
Alderman  Owen  took  exception  to  the  resolution  and  moved 
an  amendment  to  the  effect  that  the  men  abide  by  the  award 
to  be  made,  whichever  way  it  went.  " They  can’t  have  it 
both  ways.”  Councillor  Lovell  chaiacteiised  it  as  “ heads 
I win,  tails  you  lose.”  The  amendment  was  carried. 

Unique  Ornaments.— A collier  was  charged  at  Tredegar 
for  stealing  a well  glass,  value,  2s.,  the  property  of  the  Markham 
Colliery  Co.,  Ltd.,  and  the  prosecuting  solicitor  said  the  pilfering 
which  was  going  on  at.  the  Colliery  was  becoming  a very  serious 
matter,  and  the  management  wished  the  Bench  to  take  a serious 
view'  of  the  case,  not  only  from  the  fact  of  the  stealing  of  the 
glass  but  also  from  the  danger  to  the  mines.  By  removing 
the  glass,  defendant  left  two  live  contacts  in  the  electrical  fittings 
exposed,  and  if  anyone  had  put  a piece  of  metal  to  them  it 
would  have  created  a spark,  and  something  serious  might  have 
happened,  whilst  if  anyone  had  put  their  finger  to  it  they  might 
have  been  electrocuted.  \V.  G.  W.  Elliott,  the  electrician, 
said  that  there  were  a lot  of  these  glasses  taken  away,  and  he 
believed  that  they  were  used  in  the  houses  as  ornaments.  De- 
fendant was  ordered  to  pay  £2. 

Great  Science  Discovery. — Hitherto  the  tangible  nature  of 
the  volt  has  apparently  not  been  thoroughly  grasped  by  the 
so-called  members  of  the  electrical  piolession,  but  we  are  glad 
to  hear  horn  a friendly,  reader  how,  a short  time  ago,  a “ rat 
bit  a volt.”  He  (the  friend,  not  the  rat)  sent  us  a cutting  horn 
a provincial  journal  which  reads  as  follows  : " Rat  Bites  500 


Volts.— Death  in  an  unusual  guise  has  overtaken  a famous 
rat  at  Den  by.  The  rat,  having  gnawed  its  way  to  a duct,  near 
the  electricity  stores,  held  up  the  tramways  service  on  several 
occasions.  Finally,  it  began  to  make  a meal  of  the  casing  of  a 
power  cable,  and  was  electrocuted  with  a * shock  ’ of  500  volts. 
The  rat's  involuntary  suicide  caused  the  cable  to  fuse,  with 
consequent  waste  of  current.”  Unfortunately  tjie  paragraph 
does  not  state  how  many  volts  the  rat  bit  off,  out  of  the  500 
which  formed  his  meal  prior  to  his  departure  to  ratland,  and  we 
should  like  to  have  this  point  cleared  ^up.  We  feel  certain  it 
would  be  of  interest  to  many  readers.  At  any  rate,  we  expect 
the  rat’s  last  ohm  was  ti  volt  and  that  it  won’t  amper  his 
resistance. 

Technical  English. — Here  is  a report  made  by  a lineman  in 
India  : " Fault  founded  nearly  one  mile  42,  44  and  95  on  NP 
side.  A bat  was  hanging.  42  was  in  its  mouth  and  44  was  in 
its  hand  and  body  was  on  95.  Removed  (NP  added).” 

Meetings. — The  fourth  ordinary  general  meeting  of  the 
Inst.  E.E.  (Scottish  Centre)  will  be  held  at  The  Rooms,  207, 
Bath  Street,  Glasgow*,  on  Tuesday,  8th  inst.,  at  7.30  p.m.  Paper  : 
“ Automatic  Protective  Devices  for  Alternating  Current  Systems, 
by  A.  E.  McColl. 

Tenders  Invited. — The  Postmaster-General’s  Department 
Queensland,  is  being  asked  for  the  supply  and  deliveryof  switch- 
board apparatus  and  parts  (Schedule  No.  515).  Sealed  patterns 
of  the  apparatus,  etc.,  required  aro  available  for  inspection 
at  the  Offices  of  the  High  Commissioner  for  Australia,  Australia 
House,  Strand.,  W.C.2.  Local  representation  is  necessary, 
and  the  latest  date  foi  the  receipt  of  tenders  in  Brisbane  is  the 
30th  March,  1921.  A copy  of  the  specification  and  conditions 
of  tender  may  be  seen  by  U.K.  firms  interested,  on  application 
to  Room  59,  Department  of  Oveiseas  Trade,  35,  Old  Queen 
Street,  London,  S.W.i. A copy  of  the  specifications,  etc.,  re- 

lating to  a call  for  tenders  by  the  Postmaster-General’s 
Department,  Perth,  Western  Australia,  for  the  supply  and 
delivery  of  accumulators,  power  board  and  associated  apparatus 
(Contract  No.  W.A.  333),  may  be  inspected  by  U.K  firfns 
interested,  on  application  to  Room  59,  Department  of  O verseas 
Trade,  35,  Old  Queen  Street,  London,  S.W.i.,  while  another 
copy  will  be  available  for  loan  (in  rotation)  to  firms  fn  the 
provinces  unable  to  arrange  for  inspection  in  London.  Local 
representation  is  necessary,  and  the  latest  date  for  the  receipt  of 
tenders  in  Perth  is  the  29th  March,  1921. 

Belfast. — At  a special  meeting  of  the  Corporation  in  committee 
on  the  27th  ult.  the  situation  of  Belfast  in  connection -with 
the  supplies  of  electricity  for  next  winter  was  under  corsidera- 
tion.  It  is  not  expected  that  the  new  harbour  power  station 
will  be  completed  until  the  middle  of  the  winter  of  1923,  and  it 
is  estimated  that  before  the  current  from  that  station  will 
be  available  the  demand  will  be  much  greater  than  the  existing 
stations  could  cater  for.  The  Electricity  Committee  and  the 
Corporation  as  a whole  are  anxious  there  should  be  no  repetition 
of  the  series  of  irritating  breakdowns  due  to  . failure  of  power 
which  have  marked  the  present  white! . The  Chairjfian  of  the 
Electricity  Committee  made  a statement  regarding  the  position 
of  the  undertaking,  and  submitted  a resolution  passed  by  his 
Committee  recommending,  in  order  to  make  provision  for  the 
additional  plant  that,  may  be  required  to  meet  next  winter’s 
demands,  that  the  second  6.000  kw.  set,  which  was  under  order 
for  the  new  harbour  power  station,  should  be  installed  tem- 
porarily at  the  auxiliary  power  station  in  the  Musgrave  Channel 
Road,  subject  to  Messrs.  Hailand.  and  Wolff,  Ltd.,  granting 
the  necessary  facilities.  The  resolution  was  passed.  It  will 
probably  be  nccessafy  to  t apply  for  sanction  for  a loan 
of  £24,000  to  put  this  decision  into  effect.  The  entire  proposal 
is  subject  to  the  approval  of  the  Electricity  Commissioners. 


The  Universal  Electric  Heater  and  other  Universal  Appliance 
are  illustrated  and  relerred  to  in  a folder  (No.  660)  sent  us  by 
L.  G.  Hawkins  & Co.  (116,  Charing  Cross  Road,  W.C.2.) 

As  usual,  the  first  of  the  month  has  brought  with  it  the  monthly 
magazine  of  Higgs  Brothers,  Sand  Pits,  Birmingham.  This 
contains  a list  of  the  motors  which  the  firm  can  supply  from 
stock,  together  with  the  usual  valuable  practical  hints  and 
tips,  as  well  as  humorous  replies  to  correspondents  by  " Aunt 
Agatha,”  and  various  laughable  paragraphs.  We  note  with 
interest  that  the  certified  net  sales  of  this  magazine,  after  de- 
ducting returns,  average  0000000  copies  per  month.  We 
expect  that  the  announcement  on  this  subject  will  in  due  course 
appear  in  the  columns  of  the  paper  which  is  hoping  shortly 
to  run  the  British  Empire  ! ^ 
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FOUR-WIRE  TELEPHONIC  REPEATER  SYSTEMS. 


At  meeting  of  the  Institution  of  Post  Office  Electrical 
Engineers  (London  Centre)  held  at  the  Royal  Society  of 
Arts,  Adelphi,  W.C.,  on  Monday,  10th  January,  an  in- 
teresting and  valuable  paper  by  Messrs.  C.  Robinson,  B.A., 
A.MT.E.E.,  and  R.  M.  Chanmev,  B.Sc.,  A.M.I.C.E.,  was 
read;  the  subject  being  “ Four-wire  telephonic  repeater 
systems.”  As  the  paper  will  be . published  in  extenso  to- 
gether with  a full  report  of  the  discussion,  in  an  early  issue 
of  the  P.O.E.E . Journal,  we  do  not  propose  to  do  more 
than  summarise  some  of  the  main  points  here.  Mr.  J.  M.  G. 
T resize  presided. 

The  paper  was  read  by  Mr.  Robinson.  Introducing  his 
subject  he  said  : Four-wire  telephonic  repeater  systems  are 
those  for  which  two  pairs  of  wires  are  required  over  the 
whole  or  part  of  the  telephone  ci fruit.  One  pair  is  used  for 
transmitting  from  the  “ up  ” statipn  and  the  other  from 
the  “ down  ” station.  Since  double  the  number  of  tele- 
phone pairs  are  required  as  compared  with  either  direct  or 
balanced  repeater  circuits,  'it  is  evident  that  four-wire 
systems  can  only  be  worked  economically  on  specially  de- 
signed lines  using  small  gauge  conductors.  Up  to  the 
present  time  repeaters  have  been  required  to  work  on  com- 
paratively heavy  gauge  circuits  for  which  four-wire  systems 
wore  not  suitabe  for  economic  reasons.  On  this  account 
four-wire  repeater  systems  received  little  attention  in  this 
count.y  until  the  year  1919.  In  view,  fhowever,  of  the 
post-war  extension  of  the  underground  system  it  became 
necessary  to  carry  out  an  investigation  of  the  properties 
of  this  type  of  repeater  system.  The  present  paper  gives 
the  results  of  investigations  and  practical  trials  carried  out 
by  the  Research  and  Telephone  Sections  of  the  Engineer- 
in-Chief*s  Office.  A portion  of  the  preliminary  matter 
was  read  on  a previous  occasion  before  this  Institute.  Ic 
is,  however,  included  here  in  order  that  the  subject  may  be 
as  complete  as  possible. 

The  lecturer  then  proceeded  to  explain  the  general  prin- 
ciples of  the  four- wire  system,  describing  (a)  a simple  four- 
wire  system,  (b)  the  Van  Kesteren  system,  and  (c)  a balanced 
four-wire  system  ; these  matters  being  illustrated — as  indeed 
the  lecture  was  throughout — by  lantern  slides  which  will 
be  reproduced  as  blocks  in  the  full  report  in  the  P.O.E.E . 
Journal.  Details  of  tfhe  balanced  four-wire  system  were 
then  given,  the  paper  dealing  with  (a)  terminal  transformers, 
(b)  types  of  repeater,  (c)  number  and  spacing  of  repeaters, 
(d)  modified  forms  of  four-ware  systems,  (e)  phantom  cir- 
cuits, and  (f)  junction  circuits. 


Speaking  under  heading  (d),.  the  lecturer  said  that  pro- 
bably the  most  stable  system  was  obtained  by  the  use  of 
artificial  lines  as  extension  circuits.  The  advantages  of 
this  system  were  (1)  stability  of  balance  : the  balance  was 
independent  of  changes  due  to  temperature,  magnetisation 
of  coils,  variation  with  current  values,  etc. ; (2)  the 
bal  mcing  airangement  was  simple  and  accurate  over  the 
whole  frequency  range;  (3)  when  two  four-wire  circuits 
were  connected  together  it  was  possible  to  connect  the  two 
pairs,  forming  the  four-wire  circuit  directly  to  one  another. 
The  disadvantage  of  the  system  was  that  the  total  attenu- 
ation of  die  cirduit  was  increased  by  the  addition  of  arti- 
ficial extensions.  This  had  to  be  neutralised  by  a corre- 
spondingly gi%ater  improvement  given  by  the  repeaters.  In 
certain  cases  ic  might  be  necessary  to  employ  an  additional 
repeater  in  the  circuit.  The  extension  circuits  might  consist 
of  actual  instead,  of  artificial  lines,  the  advantages  being 
that  there  was  an  economy  of  pairs  over  the  two  end  sec- 
tions, and  that  the  additional  loss  due  to  artificial  extensions 
was  avoided.  As  against  this  was  the  disadvantage  that 
the  balance  was  mpre  complex  and  less  accurate,  and  the 
system  therefore  not  quite  so  stable  for  the  same  trans- 
mission efficiency. 

The  other  sections  of  the  paper  dealt  with  : (4)  Signalling 
on  four-wire  repeater  circuits,  (5)  design  of  lines  for  four- 
wire  repeater  circuits,  (6)  results  obtained,  (7)  comparative 
costs,  and  (8)  scope  of  four-wire  repeater  systems. 

Of  results,  the  lecturer  said  that  trials  had  been  carried  out 
on  loaded  underground  circuits  from  24  to  80  standard  miles 
in  length.  It  was  found  possible  to  reduce  the  S.C.E.  of 
these  circuits  to  at  most  5 standard  miles  consistently  with 
stability  under  any  end  conditions.  The  articulation  on  the 
shorter  circuits  was  practically  perfect.  On  circuits  of 
three  or  four  hundred  miles  in  actual  length  the  articula- 
tion was  judged  to  be  commercial  but  not  so  clear  as  that 
obtained  on  a distortionless  cable. 

As  to  costs,  the  lecturer  said  it  was  very  difficult  at 
the  present  time  to  give  an  estimate  of  the  cost  of  repeater 
circuits  covering  a general  case.  He,  however,  showed 
curves  illustrating  the  comparative  costs  of  (a)  direct,  (b) 
two-wire  repeater,  and  (c)  four-wire  repeater  circuits  for 
underground  lines  from  50  to  500  miles  in  length.  From 
these  it  appeared  that  the  four- wire  system  was  more  ex- 
pensive than  the  two-wire  circuit  until  the  length  of  circuit 
exceeded  four  hundred  miles. 

As  to  the  sco^>e  of  the  four-wire  repeater  system,  the  lec- 
turer said  that,  generally  speaking,  there  are  two  classes  of 
circuit  for  which  the  four- wire  system  was  especially  suit- 
able. They  were  (a)  high  efficiency  circuits,  i.em,  those 
which  must  have  an  equivalent  of  less  than  about  ten 
standard  miles,  and  (b)  very  long  circuits,  i.e.,  those* which 
would  require  more  than  three  balanced  repeaters. 

An  interesting  discussion  followed. 

Mr.  J.  G.  Hill  said  the  fact  .that  a further  paper  had  been 
necessary  after  the  recent  one  given  by  the  same  authors  on 
telephone  repeaters,  showed  the  rapid  advance  on  the  sub- 
ject. At  the  present  time  there  was  in  view  nothing  short 
of  a revolution  in  the  means  of  telephonic  communication, 
and  it  was  necessary  to  constitute  an  underground  system 
quite  different  from  anything  we  had  had  before,  consisting 
of  very  thin  wires  and  associated  with  the  relays.  The  work 
involved  was  stupendous,  and  the  difficulties  Avere  greatly 
augmented  bv  the  fact  that  experiments  were  necessitated 
on  a type  of  line  we  had  not  hitherto  had.  The  type  of 
loading  coil  we  had  hitherto  used  was  not  the  most  suitable 
for  repeater  working.  The  paper  seemed  to  be  so  arranged 
as  to  place  on  record  valuable  work,  and  from  that  point 
of  \rie\v  was  entirely  successful,  but  from  the  educational 
point  of  view  it  left  something  to  be  desired.  For  instance, 
its  authors  stated  it  was  evident  that  four-wire  system  could 
onlv  be  worked  economically  on  specially  designed  lines 
usring  small  conductors.  He  was  afraid  that  to  the  ordinary 
engineer  the  necessity  for  the  use  of  four  wires  for  (<ne 
circuit  would  still  appear  far  from  evident  in  the  absence 
of  some  fuller  explanation.  It  would  be  an  advantage  if 
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there  was  an  introduction  to  the  paper  stating  why  a four-  td  decide  what  amount  of  amplification  was  possible  tat  a 
wire  circuit  was  desirable  and  in  some  cases  necessary.  .repeater. 


Mr.  A.  B.  Hart  said  he  agreed  with  Mr.  Hill  that  the 
pafper  would  be  improved  by  theu  insertion  of  such  an 
introduction  as  suggested.  The  paper  gave  the  results  of 
investigations  and  practical  trials  carried  out  by  the  research 
and  telephone  sections,  and,  so  far  as  it  recorded  those 
results,  he  had  no  criticism  to  make ; but  when  the  authors 
proceeded  to  draw  their  conclusions  from  those  investiga- 
tions they,  perhaps  intentionally,  invited  criticism.  The  criti- 
cism he  desired  to  offer  was  in  regard  to  the  amount  of 
amplification  which  was  to  be  introduced  at  rhe  repeater 
stations  on  a four-wire  system.  The  authors  said  : “The 
repeaters  should  be  spaced  in  the  circuit  so  that  the  input 
is  the  same  for  each  repeater.  This  will  be  the  case  if 
the  standard  cable  equivalent  of  the  line  between  each  re- 
peater is  equal  to  the  improvement  given  by  each,  and  if 
the  two  end  sections  have  the  same  attenuation  length. 
...  In  the  two-station  system  the  stations  should  be 
at  a distance  of  orty  standard  miles  apart,  i.e.,  thirteen 
standard  miles  from  each  end  of  the  four-wire  circuit.” 
Those  who  were  acquainted  with  the  transmission  arrange- 
ments of  our  trunk-line  system  knew  that  the  country 
was  divided  up  into  zones,  each  zone  having  a main  centre 
from  which  radiated  the  junction  lines  to  the  minor  ex- 
changes From  these  again  there  were  the  wires  radiating 
to  call  offices  and  subscribers.  This  system  had  grown  up 
as  a legacy  taken  over  by  the  Department  from  the  National 
Telephone  Company.  In  the  agreement  between  the  Depart- 
ment and  the  company  the  latter  were  allowed  to  absorb 
five  standard  miles  between  a subscriber  and  the  nearest 
Post  Office  trunk  centre.  In  some  cases  the  company  was 
allowed  to  take  nine  standard  miles,  and  it  had  also  been 
agreed  between  the  Post  Office  engineers  and  those  of  the 
National  Telephone  Company  that  commercial  speech  was 
possible  over  forty-six  standard  miles  with  two  standard 
telephones  on  the  end.  He  fully  appreciated  the  conditions 
under  which  that  agreement  was  made,  also  he  appreciated 
the  conditions  under  which  the  National  Telephone  Company 
had  been  obliged  to  carry  on  its'work,  and  he  did  not  think 
the  ccmpany.  was  to  be  blamed  for  getting  as  much  as  it 
could.  The  more  attenuation  the  company  was  allowed  be- 
tween the  subscriber  and  the  trunk  end  the  better  it  was 
for  the  company,  because  it  could  make  its  lines  more 
cheaply;  and  when  subscriber’s  line,;had  beeh  taken  up  to  . 
the  Post  Office  the  company  had  finished  with  it.  But  the 
result  was  that  nowadays,  when  the  two  systems  were  amal- 
gam  at  id  and  a transmission  system  had  to  be  worked  out 
for  the  whole  thing,  it  was  found  extremely  difficult  with 
the  plant  at  the  Department’s  disposal  to  get  the  subscriber 
to  the  zone  centre  in  ten  standard  miles  plus  a 300  o.h.m. 
loop,  and  it  was  the  knowledge  of  this  fact  which  prompted 
him  (Mr.  Hart)  to  criticise  the  statement  made  by  the 
authors  of  the  paper  as  to  the  amplification  that  could  be 
used  on  the  repeater. 

Mr.  Hart  then  proceeded  to  develop  his  point  by  drawing 
on  the  blackboard  to  show”  the  effect  supposing  two  people, 
one  at  Littlehampton  and  the  other  at  St.  Paul’s  Church- 
yard, were  trying  to  speak  to  Glasgow’.  His  point  was,  he 
saifl,  that  under  no  circumstances  that  he  could  imagine 
could  such  an  improvement  as  forty  standard  miles  be  toler- 
ated at  any  repeater,  taking  into  account  the  very  great 
differences  that  had  to  be  catered  for  at  the  beginning. 
The  Research  Section  of  the  Department  had  made  some 
tests  f«T  the  Telephone  Section  some  time  ago  on  the  amount 
of  cm  rent  received  after  twenty  square  miles  under  various 
conditions.  A large  number  of  tests  had  been  made  and, 
among  other  things,  attention  had  been  drawn  to  the  fact 
that  at  twenty  standard  miles  along  the  line  the  difference 
between  the  current  received  from  a person  speaking  in  a 
normal  voice  and  a person  speaking  in  a loud  voice  miVht 
be  as  much  as  between  three  and  sixty  micro-watts.  With 
a variation  of  that  degree  it  was  an  extremely  difficult  matter 


Mr.  F.riccsen  said  that  one  application  of  the  repeaters- 
was  to  cases  wrhere  they  w*ere  in  a desperate  condition  to 
get  a maximum  application ; where  you  wanted  not  only 
to  wipe  out  attenuation  loss,  but  to  gain  something  besides  ;. 
as  in  the  case  of  a four-wire  circuit  sandwiched  in  between 
two-wire  circuits,  where  it  might  be  necessary  to  obtain 
what  might  be  called  a negative  gain  in  the  centre  sq  as 
to  gain  the  desired  end  to  end  equivalent.  With  regard  to 
long  circuits,  the  authors  of  the  paper  mentioned  four  hun- 
dred miles  as  the  point  beyond  w hich  the  four-wire  repeater 
circuit  began  to  be  economical ; but  nothing  was  said  as  to 
how  far  you  could  go.  It  might  <be  of  interest  to  know  that 
there  would  be  a thousand  mile  circuit  between  Newr  York 
and  Chicago ; on  that  circuit  there  would  be  something  like 
eighteen  or  twenty  stations.  The  same  thing  could  be 
done  here;  a thousand  mile  circuit  around  London  would 
pass  through  Italy. 

Mr.  G.  Greenham  said  that  the  curves  showing  the  com- 
parative cost  of  four-wire  and  two-wire  systems  did  not 
give  annual  charges.  He  hoped  when  the  paper  was  printed 
it  might  have  an  appendix  giving  details  of  costs,  etc. 

Mr.  W.  H.  Grinstead  gave'an  interesting  account  of  some 
experiments  he  had  made  some  years  ago  when  wrorking 
almost  on  the  same  question.  He  asked  for  more  informa- 
tion as  to  the  design  and  operation  of  the  transformers  used. 
In  the  circuits  shown,  he  said,  and  in  telephone  practice 
generally,  use  was  made  of  many  transformers  with  direct 
current  in  the  winding.  That  direct  current  magnetised  the 
core,  and  must  to  a large  extent  affect  the  constants  and 
efficiency  of  the  transformer.  The  authors  of  the  paper  said 
that  to  avoid  interference  the  transformers  must  be  provided 
with  good  magnetic  circuits.  Did  that  mean  closed  iron 
circuits? 

' Mr.  Robinson  replied  briefly  to  some  of  the  points  raised 
and  this  ended  the  meeting. 


the  alterna  cycle  light. 


With  further  icference  to  the  note  which  appeared  in 
Electricity  for  the  28th  ult.,  we  are  now  able  to  give  same 
particulars  of  the  Altema  Cycle  Light  Electric  Lighting  Set. 
Particularly  lis  this  especially  interesting  on  account  of 
the  boom  in  cycling  which  has  already  set  in  and  which 
will  increase  this  spring.  As  may  be  seen  from  the  illus- 
tration of  component  par's,  the  set  comprises  a generator, 
driven  on  the  friction  drive  system  from  the  front  wheel 
of  the  cycle,  and  a head  and  tail  lamp.  Current  supplied 
u0111*  generator  is  taken  via  a two- wire  circuit  to  both 
the  lamps.  There  are  several  distinctive  features  in  the 
Alter na  system,  e.g.y  most  electric  cycle  lighting  generators 


Component  Parts  of  the  Alterna  Bicycle  Set. 
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are,  we  believe,  magnetos  in  immature  and  have  a single 
slip-ring  on  which  presses  a carbon  brush,  from  which  one 
wire  is  taken  ito  the  lamps,  the  return  circuit  being  via  the 
frame  and  armature  shaft;  whereas  in  the  system  being 
described  the  generator  is  a miniature  reproduction  of  the 
standard  design  for  large  alternators,  i.e.,  the  field  systan 
revolves  and  the  armature  is  the  stator,  this  being  lamin- 
ated. As  the  field  system  is  a permanent  magnet  (6-pole), 
there  are  no  rubbing  contacts  of  any  kind.  The  design  is 
such  that  the  available  voltage  is  practically  constant  from 
about  100  to  10,000  r.p.m.,  corresponding  to  a speed  of 
progression  of  about  4 to  40  m.p.h.  The  generator  is 
watertight  and  is  fitted  with  ball-bearings.  We  have 
examined  the  component  palrts  and  are  assured  that  the 
design  is  on  right  lines.  The  address  of  the  London  depot 
is  L.  Rosengart  (France)  Altema  Lighting  Sets,  4,  Oxford 
Street,  W.i. 


LONDON’S  ELECTRICITY  SUPPLY  PROBLEM. 

The  definite  decision  of  the  Electricity  Commissioners  to 
hold  an  enquiry  into  the  position  of  electricity  supply  in 
London  about  June  is  a reminder  that  the  long-drawn-out 
controversy  as  to  the  best  methods  .of  dealing  with  the  very 
complex  legislative  problem  presented  ibv  London  in  this 
matter  is  nearing  its  conclusion.  The  Commissioners  have 
already  called  foi;  schemes  for  dealing  with  the  London 
an o Greater  London  area  on  a comprehensive  basts,  which 
have  to  be  submitted  'by  March  31st,  and  at  the  moment 
the  companies  and  local  authorities  are  doing  their  best 
to  arrive  at  an  agreement  which  will  enable  them  to  pre- 
sent one  complete  scheme  when  the  time  comes.  Whether 
that  will  be  possible,  however,  is  uncertain,  not  that  the 
problem  presents  any  great  difficulties  from  the  engineering 
point  of  view,  but  because  the  administrative  aspect  of  it 
is  not  so  easy  of  solution,  having  regard  to  the  numerous 
interests  involved.  At  the  same  time,  it  is  quite  con- 
ceivable that  there  will  be  differences  of  opinion  on  the 
engineering  side  which  will  call  for  the  close  consideration 
of  the  Commissioners,  because  there  are  signs  that,  due 
to  the  jincreasing  cost  of  materials,  and  particularly  cables, 
there  is  a tendency  in  favour  of  shortening  the  distances 
between  the  large  power  stations  and  the  centre  of  gravity 
of  the  load.  That  particular  point  was  given  some  pro- 
minence to  when  the  County  of  London  Company  brought 
their  scheme  for  a new  power  station  at  Barking  before 
the  Electricity  Commissioners  last  autumn,  although  by  the 
time  the  Commissioners’  general  enquiry  is  held  in  June,  it 
may  well  be  that  the  price  of  copper  will  have  fallen  to  such 
an  extent  as  to  modify  this  particular  point  of  view,  al- 
though labour  costs  are  probably  an  even  more  important 
item. 

The  London  County  Council  has  definitely  promised 
that  if  an  agreement  cannot  be  come  to  between  the  local 
authorities  and  companies,  it  alone  will  present  a scheme  to 
the  Commissioners,  in  which  case,  of  course,  a fairly  pro- 
longed enquiry  may  be  looked  for,  as  it  may  well  be  con- 
jectured that  there  will  be  considerable  apposition  oh  mat- 
ters of  detail,  because,  after  aiy  even  now  the  general 
principle  of  such  a comprehensive  scheme  for  areas  as 
provided  for  under  the  Electricity  Supply  Act  of  1919  is 
not  only  conceded,  but  regarded  as  an  absolute  essential 
to  the  rapid  development  of  the  industry.  The  speedy 
solution  of  the  difficulties,  which  are  to  a large  extent  (hang- 
ing up  the  development  of  electricity  supply  in  London,  is  of 
the  utmost  importance,  not  only  to  the  supply  industry' 
Stsekf,  but  to  manufacturers  of  electrical  plant,  particularly 
electrical  apparatus  of  the  smaller  type,  'as  to  which  the 
field  of  application  has,  as  yet,  hardily  been  touched.  If, 
as  we  all  hope,  the  co-ordination  of  the  numerous  authorities 
which  are  now  supplying  electricity  in  the  London  area  is 
the  only  means  of  reducing  the  costs  of  production,  then 
the  sooner  a general  agreement  is  come  to  the  better.  The 
Electricity  Commissioners,  in  the  meantime,  are  faced  with 
the  very  (awkward  problem  of  applications  coming  in  to 
them  from  supply  authorities  for  permission  to  extend  their 
works,  as  obviously  the  necessary  plant  (for  keeping  pace 


wilth  the  normal  demand  cannot  be  withheld  because  of  the 
larger  scheme,  which  has  not  yet  been  settled.  This  is 
another  reason  for  expediting  the  matter  as  much  as 
possible.  


ALL  ABOUT  TRAMWAY  BREAKDOWNS. 


By  ‘H.  S.  B.  Robinson. 


To  meet  the  requirements  of  modern  tramway  practice 
presents  a problem,  the  magnitude  of  which  can  only  be 
determined;  by  careful  consideration  of  the  difficulties  with 
which  tramway  men  have  to  contend.  Although  break- 
downs in  connection  with  tramway  work  are  numerous, 
it  should  be  remembered  that  the  efficiency  of  the  sendee 
depends  largely  upon  the  manner  in  which  they  are  hanil?d. 
Consequently  it  is  proposed  to  mention  those  of  everyday 
occurrence  and  to  suggest  the  probable  causes  of  each,  to- 
gether with  a practical  method  of  overcoming  the  difficulty. 

Cars  (Refuse  to  Start. 

This  is  perhaps  the  type  of  breakdown  that  causes  the 
greatest  amount  of  inconvenience  to  passengers  and  disloca- 
tion to  the  service  generally,  and  may  be  caused  either  by  a 
defective  trolley  cable  or  an  earthed  resistance.  To  ascer- 
tain whether  the  trouble  is  due  to  a defective  trolley  cable 
it  is  only  necessary  to  try  the  lights  on  the  car,  and  if  no 
light  is  obtained  when  switching  on,  the  fault  exists  some- 
where in  the  cable.  In  order  to  repair  this  damage  it  will 
be  necessary  to  disconnect  the  trolley  arm  from  the  standard, 
when,  by  making  a test,  it  will  readily  be  found  whether 
the  injury  to  the  cable  has  oocurred  inside  the  arm  itself 
' or  the  standard.  Finally  the  defective  cable  may  be  easily 
withdrawn  and  replaced  by  a new  one  if  too  far  gone  for 
repair.  If  the  trouble  is  due  to  the  resistance,  which  has 
probably  come  in  contact  with  the  brake  rod  or  other  work- 
ing parts  of  the  car,  the  resistance  must  be  removed  from 
the  car,  and  the  damaged  coils  re-insulated  with,  suitable 
insulating  tape  or  micanite. 

Cars  “ Blow”  Automatic  Switches.  , 

This  trouble  occurs  more  often  on  tramway  undertakings 
where  steep  gndients  are  unavoidable  and  is  due  to  earthed 
or  grounded  armatures,  open  circuits  in  the  armatures,  or 
occasionally  to  defective  field  coils.  If  an  “earth”  cannot 
be  discovered  by  burnt  insulation  on  the  surface,  the  arma- 
ture should  at  once  bfe  tested  for  “earth M with  about  normal 
voltage.  Then  if  the  afeing  to  the  armature  core  cannot 
be  seen  or  heard,  a few  of  the  upper  leads  should  be  raised 
at  different  points  of  the  ciunmutator,  thus  dividing  the 
winding  into  sections.  When  the  “earthed”  section  is 
located,  the  upper  leads  must  be  raised  and  tested  for 
“earth”  separately,  then  one  or  more  coils  will  possibly  be 
found  defective.  Should  all  the  coils  appear  “earthed,  ” it  is 
usually  the  commutator  that  is  defective.  An  open  circuit 
can  readily  be  located  by  pitted  commutator  bars,  and  the 
defective  coil  can  be  found  by  raising  the  two  upper  leads 
at  each  of  the  pitted  bars  and  testing  with  a magneto 
between  them  and  the  other  bars  of  the  commutator.  The 
bell  will  not  ring  when  connected  to  the  lead  of  the  defec- 
tive coil,  but  in  the  case  of  the  other  three  leads  it  will 
ring  when  connected  to  at  least  one  bar.  The  open  circuit 
is  probably  due  to  the  burning  of  one  or  more  turns  of 
the  coil  owing  to  a short-circuit  or  “earth.”  If  this  is  the 
case,  the  coil  must  be  cut  out  or  replaced  by  a new  one,  but 
it  is  not  advisable  to  run  an  armature  with  more  than  four 
coils  cut  out,  unless  the  cut  out  coils  are  distributed  fairly 
evenly  around  the  armature.  When  cars  are  continually 
“ blowing”  their  automatic  switches  when  driven  from  one 
end  of  the  car  only,  and  there  is  no  apparent  reason  for 
same,  it  will  be  found  that  the  field  coils  are  at  fault,  and, 
unless  discovered  in  time,  very  often  leads  to  something 
more  serious  in  the  nature  of  a blistered  commutator  or  a 
burnt-out  armature.  Damp,  oil,  grease,  etc.,  penetrating 
the  insulation  of  the  coils  is  the  cause  of  the  trouble. 
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Trouble  at  Points. 

llere,  again,  great  inconvenience  may  be  caused  to  the 
travelling  public  by  cars  refusing  to  take  points,  which  if 
the  wheels  are  in  good  condition  n^ay  be  due  to  either  the 
switches  being  improperly  set  over,  worn  tongue  and  pivot, 
or  an  obstruction  between  the  tongue  and  casting.  As 
modern  tyres  have  some  2^  in.  of  radial  thickness,  it  is 
obvious  that  not  only  the  profile  of  the  tyre  will  change 
in  wearing  awiay  this  amount  of  steel,  but  the  time  taken 
to  get  in  such  a condition  as  to  cause  trouble  at  points 
would  be  considerable.  However,  when  re-tyring  becomes 
necessary  and  the  new  ty  res  have  been  shrunk  on  to  the 
wheel  centres,  they  should  be  allowed  to  cool  off,  as  owing 
to  the  stresses  set  up  in  the  carbon  steel  when  the  water 
spray  method  is  adopted,  the  tyres  are  naturally  rendered 
extremely  liable  to  breakage.  The  use  of  small  studs 
through  the  rim  of  the  wheel  to  .fix  the  tyre  in  position  is 
an  awkward  job,  as  it  necessitates  the  tapping  and  drilling 
of  the  tyres  from  the  underside,  (but  the  method  is  still  em- 
ployed in  a few  cases.  It  has  been  found  that  if  the  inside 
edges  of  the  rims  are  chamfered  and  the  tyres  hammered 
down  all  round  the  chamfered  part,  the  process  is  far 
cheaper  and  more  satisfactcrw 

Irregular  Speed. 

This  may  be  attributed  to  either  a short-circuit  in  the 
motor  field  coils  or  sometimes  to  a short-circuited  resistance, 
both  of  which  will  cause  irregular  *peed  of  the  car,  and 
are  generally  due  to  damp.  Assuming  the  damage  to  the 
field  coils  to  be  slight,  it  may  only  be  necessary  to  re-insu- 
late  throughout,  but  should  it  be  found  upon  inspection 
that  the  wire  is  in  such  a condition  as  to  require  splicing, 
this  may  be  done  with  wire  of  a similar  gauge,  after 
which  it  should  be  re-taped  and  the  whole  coil  well -shellaced, 
baked  and  re-insulated.  With  regard  to  short-circuited 
resistances  it  will  usually  be  seen  upon  inspection  that  the 
fault  is  due  to  one  or  more  bumt-out  coils,  and  although  it 
may  be  possible  to  re-insulate  the  old  coils  it  is  advisable 
to  remove  them  and  replace  (by  new  ones. 

There  are  many  other  causes  of  tramway  breakdowns, 
but  owing  to  lack  of  space  it  is  not  possible  to  give  a descrip- 
tion of  them  in  this  article. 


THE  PROGRESS  OF  d-NDUSTRIAL  RESEARCH. 


In  view  of  the  criticisms  which  have  been  made  of  the 
Department  for  Scientific  and  Industrial  Research  recently, 
special  interest  attaches  to  the  paper  by  Mr.  A.  Abbott, 
Assistant  Secretary  to  the  ‘Department,  before  the  Royal 
Society  of  Arts  last  week.  The  interest  in  the  progress  of 
industrial  research  associations  is  a far  wider  one  than  that 
which  comes  from  the  particular  industry  itself,  becauseupon 
the  results  of  research  in  one  industry  depend  very  largely 
the  qualify  and  price  of  articles  which  have  to  be  purchased 
by  other  industries  and  used  in  turn  in  their  manufacturing 
processes.  To  that  extent  industrial  research  is  :\  matter 
of  universal  interest,  and  Mr,  Abbott  did  well  to  point  out 
possible  directions  in  which  the  criticisms  which  have  been 
made  of  the  policy  of  the  Department  are  founded  upon  a 
misunderstanding.  In  the  first  place,  he  pointed  out  that  if 
British  industries  had  realised  years  ago  the  value  to  them- 
selves of  scientific  research  the  grant  of  ai  huge  capital  sum 
by  Parliament  would  not  have  been  necessary,  bec  ause  the 
industries  would  have  organised  research  without  any  State 
grant  and  would  have  seen  that  the  money  involved  was 
properly  and  efficiently  spent.  The  purpose  of  the  State 
grant  is  not  to  maintain  for  an  indefinite  period  co-operative 
schemes  of  research,  but  to  demonstrate  to  industry  that 
money  spent  with  proper  care  on  the  scientific  Investigation 
of  technical  problems  is  not  a mere  speculation,  which  may 
or  may  cnot  yield  results  of  value,  but  with  reasonable  care 
and  diligence  provides  safe  and  remunerative  investment. 
It  is  well  known  now  that  the  policy  of  the  Department  is  to 
provide  a caoital  sum  of  for  everv  subscribed  bv 
the  industry  for  five  years  up  to  a specified  sum  per  annum, 
and  the  criticism  has  been  that  the  results  obtained  vshould 


be  published-  broadcast,  for  the  reason  that  the  State  funds, 
are  assisting  industries  to  improve  their  processes  and  pre- 
sumably cheapen  the  cost  of  manufacture.  The  underlying, 
principle,  however,  is  that  the  results  should  be  available 
only  to  the  industry  , and  ihere  seems  no  logical  reason  why 
it  should  -be  otherwise.  The  members  of  research  associa- 
tions, naturally,  have  the  results  placed  in  their  hands,, 
whilst  firms  in  the  same*  industry  who  are  not  members 
of  the  association  can  obtain  the  results  by  paying  for  Them, 
and  for  all  practical  purposes  this  would  seem  very  much  to 
dispose  of  the  critics  of  the  Department.  The  up-to-date 
information  is  that  there  are  now  23  research  associations 
licensed  by  the  Board  of  Trade,  including,  of  course,  the 
British  Electrical  and  Allied  Industries  Research  Associa- 
tion, and  the  policy  Avhich  has  been  adopted  is  that  these 
associations  «*e  investigating  fundamental  principles  and 
prosecuting  twwairch  only  to  the  initial  point  of  practical 
utility,  the  inaftrial  firms  being  left  to  work  out  the  methods 
of  applying  mew  knowledge  to  their  own  particular  problems. 
It  is  quite  obvious  that,  no  matter  how  many  research 
associations  might  be  formed,  individual  firms,  and  the 
large  firms  especially,  must  always  maintain  their  own  Re- 
search departments  for  the  Investigation  of  special  problems, 
but  there  will  always  be  ample  work  for  the  research  associa- 
tions of  the  kind' indicatedT  As  things  stand  at  present,  the 
State  grant  comes  to  an  end  five  years  after  it  has  been  com- 
menced, by  which  time  the  industries  will  be  expected  to 
maintain  their  own  research  associations.  Considerable 
progress  has  already  been  made  in  that  direction,  inasmuch 
as  eight  associations  are  taking  steps  to  set  up  their  own 
research  institutes. 


GREAT  FALL  IN  COST  OF  LIVING  PREDICTED. 


“The  most  prevalent  evil,  of  the  day  is  exaggeration,” 
writes  Air.  H.  G.  Williams,  M.Sc.,  M.Eng.,  A.M,I.C.E., 
in  the  January  issue  of  the  Industrial  League  and  Council 
Journal , in  his  article  on  the  Indl9turial  Situation, 
“and,”  he  proceeds,  “at  the  moment,  it  devoting 
itself  to  the  Unemployment  Problem.  If  care  is  not 
exercised  by  the  more  thoughtful  members  of  all  parties, 
quack  remedies  will  be  applied,  which  will  do  more  harm 
than  good.”  There  is  undoubtedly  a good  deal  of  wisdom 
wrapped  up  in  the  last  comment,  as  is  evidenced  by  develop- 
ments in  Municipal,  Coimfv  and  Imperial  expenditures  on 
schemes  -which  only  touJh  the  ‘fringe  of  the  problem. 

For  months  past  Mr.  H.  G.  Williams  has  been  contribut- 
ing interesting  articles  relative  to  the  financial  situation  in 
this  journal,  and  in  this  issue,  in  commenting  on  the 
variation  in  the  index  figures  on  the  cost  of  living,  he 
says  : — 

“These  figures  bear  out  the  prediction  1 have  been 
making  during  the  last  six  months,  ever  since  wholesale 
prices  started  to  drop.  Retail  prices  always  follow  (both 
up  and  dowrn)  about  six  months  after  wholesale  prices. 
The  latter  have  fallen  one-third  in  the  last  six  or  seven 
months,  but  as  wages  have  not  fallen,  but,  on  the  contrary, 
risen,  the  same  fall  canrtet  (be  expected  in  the  retail  prices 
of  finished  goods.  By  May,  1921,  however,  retail  prices 
should  Ibe  about  a fifth  lower  than  they  wrere  on  November 
1 st  last,  i.e.,  the  jndex  number  of  the  cost  of  living  should 
then  be  about  220,  implying  a cost  of  living  120  per  cent, 
above  pre-war  level.  I venture  to  predict  that  bv  the  end 
of  this  summer  the  level  will  have  (fallen  to  about  double 
pre-war,  and  that  thereafter  world  prices  w ill  fall  slowly 
and  steadily  over  probably  a quarter-  of  a century,  when 
they  may  again  reach  pre-war -levels.” 

Another  interesting  aspect  of  the  Industrial  League- 
Journal  is  that  it  is  becoming  a representative  organ  of 
the  Whitley  Council  Movement.  The  want  of  some  publi- 
cation dealing  with  the  activities  of  all  Joint  Industrial 
Councils  has  beer,  long  felt,  and  the  Industrial  League  andi 
Council  in  thus  more  closely  allying  itself  with  the  active 
side  of  the  Whitley  movement,  the  principles  of  which  it 
promulgates,  is  helping  materially  *:o  foster  co-operatioiv 
within  the  movement  itself. 
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SUNCO  ELECTRIC  FIRE 

Vitreous  Enamel  H.  3080. 

This  Fire,  specially  designed  for  Vitreous 
Enamel  Finish,  is  extremely  popular  because 
of  the  ease  with  which  it  is  kept  bright 
and  clean.  It  is  also  manufactured  in 
2 Kw.  sizes  in  a wide  variety  of  attractive 
colours. 


Get  ready  for  the  cold 
Snap  that  is  sure  to  come 
by  having  in  Stock 

SUNCO 

ELE&TRld 

FIRES 

With  Sunco  Electric  Fires  in  stock  you  will  secure  the 
good  business  resulting  from  Sunco  Electric  Fire  advertising 
in  the  general  Press. 

Sunco  .Electric  Fires  are  reliable — give  intense  radiant 
heat,  and  all  models  are  housed  in  attactively  designed, 
well-finished  cases. 

Full  particulars  are  given  in  List  1 Vo.  315,  copy 
of  which  will  be  forwarded  on  application , 
together  with  terms  and  special  facilities  offered 
to  Sunco  Electric  Fire  Stockists. 


118-120,  Charing  Cross  Rd.,  LONDON,  W.C.2. 
Telephone  ....  Gerrard  7766  (4  lines). 
Telegrams  - Secabilis,  Ox,  London. 
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We  have  found  it  necessary  to  remove  our  London 
Office  to  more  commodious  premises  at:— 

57,  VICTORIA  STREET,  S.W.  1. 

The  telephone  numbers  are  j 


For  Home  Sales  442  & 443  VICTORIA. 
For  Export  Sales  5542  VICTORIA. 


From  this  office  will  be  conducted  all  business  affecting  the  sale  of 
Stationary  Accumulators,  Exide-Ironclad  Traction  Batteries,  and  Train 
lighting  accumulators  for  home  use,  and  ALL  Export  business. 

Home  business  in  (Exibe  batteries  for  Starting,  Lighting,  and 
Ignition  of  motorcars,  and  general  Portable  purposes,  will  be  conducted 
from  220,  Shaftesbury  Avenue,  W,C.  2,  as  previously. 


THE 


(f[  M rYVTrVo  ELECTRICAL  STORAGE  Works : CLIFTON  JUNCTION, 
gwjiumii  COMPANY  LIMITED.  Near  MANCHESTER 
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START  YODD  CAR  WITH  A “HART”  BATTERY. 


MAXIMUM  POWER.  LOW  INTERNAL  RESISTANCE.  STRONGLY  BUILT. 
Immediate  deliveries  can  be  given  from  stock  of  tbe  following  standard  sizes  of 

■ HART  * STARTER  AND  LIGHTING  BATTERIES.. 


TYPE. 


6 volt  M3L  11 
13 


12  volt 


15 

7 

9 

11 


CAPACITY. 
AMPERE  HOURS. 


75 

90 

105 

45 

60 

75 


Overall  Dimensions 
(inches). 


SSm 

12 

IS 

15 

17 


x 7&  x 8J  high 


MANY  OTHER  SIZES  AVAILABLE,  TO  SUIT  ALL  MAKES  OF  CARS. 


HART  ACCUMULATOR  Cs.  Ltd.,  Stratford,  London,  E.15 

3 . Victoria  St.,  107,  Wellington  St,,  4,  Victoria  Bridge,  ao,  Lincoln’s  Inn. 

Westminster,  Glasgow.  Manchester,  174,  Corporation  St.# 

London,  S.W.i.  * Birmingham. 


EVERSHED’S 


SPEED  INDICATOR 

L 

Our  Speed  Indicator  depends 
for  its  action  on  the  variation 
of  electrical  pressure  de- 
veloped by  a magneto- x 
generator  driven  by  the  mechanism  the  speed  of 
which  is  to  be  indicated,  'fhe  equipment,  therefore 
consists  of  two  parts — the  transmitter  or  generator 
and  the  speed  indicator  which  is  in  essence  a 
voltmeter.  The  permanent  accuracy  of  the  read- 
ings is  unaffected  by  outside  conditions  such  as, 
temperature,  vibration,  etc.  Send  for  free  list. 


"*1 

The  Indicator 

can  be  any  distance 
from  shaft  If  desired 
a Murday  Recorder 
can  be  used  to  give  a 
permanent  record 
of  speed  variation. 

Evershed  & Vignoles,  Ltd. 

ACTON  LANE  WORKS,  CHISWICK,  W.4. 

Telephone:  Chiswick .1370.  Telegrams:  Dorothea,  Chisk.  London 


JOHN  OAKEY  A 80N8,  LTD. 

wnFHnm  ar 


EMBRY,  EMERY  CLOTH,  EMBRY  PAPER, 

OABINKT  GLASS  PAPER,  GLASS  CLOTH, 
BLAOK  LEAD,  PUMICB,  OROOU8.  TRPOU 
ROUGR,  Jko 


Oskar's  “FlexiMa  TwilUd”  Eaary  Clatk. 

Wmrimg  M— Mm,  Lgs h — d Seals  Makars,  sb4  an  porpoMS 
gwt  Swuw,  Owuwnr  and  Faa—cr  Ftonajw  art  wqiiwi 

FLINT  a GARNET  PAPER  IN  ROLLS, 

«•  Ml  umg  by  I«  ta. , «•  ta., ».  !■«  jo  ta..  3*  in-,  ,•  ta.,  „ fab,  • 4,  «.  «Mi 

11  WILLI NOTON  M EMBRY  WHEELS. 


M TRADE  STANLEY  MARK  S 

SURVEYING  AND 
DRAWING  INSTRUMENTS 

Highest  Quality 

WRITE  FOR  LATEST  “L  7"  CATALOGUE 
— POST  FREE  TO  ANY  ADDRESS.  — 

W.  F.  STANLEY&Co.,  Ltd. 


VUBMTON  EREIY  AND  BLACK  LEAD  MILLS, LONDON,  111. 
ALL  BRITISH  MARL 


286,  High  Holbom,  London,  W.C.1 
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of  the  following  Friday.  This  is  important.  Jtate  quoted  on  application. 
Subscription.— 17s.  6d.  a year,  9g.  half-year,  4s.  6d.  a quarter  in  advanoe, 
postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers-,  8.  Hxntell  and  Co.,  Ltd., 
96-39,  Maiden  Lane,  London,  W.C.2.  Telephone,  No.  2460  Gerrard. 


Current  Topics. 

There  are  phases  in  the  history  of  engineering-  and 
scientific  institutions  when  they  would  appear  to  suffer 
from  a general  apathy  on  the  part  of 
A Live  members,  resulting  in  a dearth  of 

Institution.  interesting  or  original  papers.  In  the 

brief  period  of  its  existence,  no  such 
era  has  occurred  in  the  life  of  the  Association  of  Mining 
Electrical  Engineers,  which,  originally  cbnstituted  to 
cater  for  the  interests  of  those  members  of  the  industry 
entrusted  with  the  upkeep  and  installation  of  electrical 
gear  in  mines,  has  evidenced  a very  real  and  useful 
activity.  The  official  organ,  The  Mining  Electrical 
Engineer,  which  is  published  monthly,  is  invariably 
replete  with,  readable  papers  contributed  by  members 
in  various  colliery  districts,  and  the  variety  "of  the  sub- 
jects dealt  with,  coupled  with  the  thoroughness  and 
critical  manner  in  which  the  various  authors  deal  with 
their  subjects,  indicate  an  enthusiastic  and  enterprising 
membership. 


I have  experienced  the  discussions  on  papers  read  at 
the  meetings  of  this  Association,  and,  by  comparison 
with  other  learned  socities,  I think  it  would  be  difficult 
to  find  more  critical  and  intensely  analytical  audiences 
than  those  composed  of  electrical  collierv  men.  The 
reader  of  any  paper  must  be  a master  of  his  subject  and 
have  his  wits  about  him  if  he  aspires  to  satisfy  his 
mining  critics.  In  this  connection  a recent  paper  by 
Mr.  J.  Marshall  Bell,  on  “The  Education  of  the 
Apprentice, ” read  before  the  East  of  Scotland  Branch  in 
December  last,  is  of  more  than  passing  interest,  par- 
ticularly having  regard  to  the  acknowledged  defects  in 
our  present  system  of  State  education. 

Speaking  of  originality  in  tlieVnnd  of  the  individual, 
a characteristic  which  is  sadly  lacking  to-day,  Mr.  Bell 
indicates  this  modern  attempt  to  turn  out  all  scholars  on 
the  same  plan  as  probably  one  of  the  main  defects  of 
modem  education.  The  Montesteori  method  goes  to  the 
other  extreme,  being  founded  on  the  underlying  idea  of 
allowing  each  child  to  learn  by  doing,  and  more  or  less 
going,  as  it  pleases.  Mr.  Bell  suggests  a middle  course, 
viz.,  general  education  for  most  of  the  titme,  and  the 
remainder  of  the  educational  period  spent  in  allowing 
each  scholar  to  develop,  on  individual  lines,  any  capa- 
bilities that  he  may  possess.  Simplicity  is  strongly 
advocated.  Certain  basic  subjects  are  essential,  but  let 
these  be  few,  thorough,  and  simple  in  treatment.  The 
three  R's  go  a long  way  towards  the  general  education 
necessary  for  good  citizenship,  which  should  be  the 
minimum  aim  of  all  educational  systems. 


Probably  the  most  interesting  and  instructive  of 
Mr.  Bell’s  remarks  are  those  relating  to  choice  of  occur 
pation,  and  therefore  of  a career  for  the  student.  He 
instances  the  need  for^a  scientific  method  of  selection, 
and  also  the  necessity  for  taking  into  account  what 
particular  occupations  are  in  need  of  recruits  at  the  time 
the  scholia r js  nearing  the  end  of  his  school  period.  As 
Mr.  Bell  remarks,  the  results  of  school  examinations 
give  a prospective  employer  very  little  to  go  upon,  and, 
on  the  other  hand  the  teachers,  who  perhaps  are  judges 
to  a certain  extent  of  their  pupils’  capabilities,  are  not 
in  a position  to  advise  on  the  choice  of  an  occupation 
when  ther\'  know  little  or  nothing  of  what  the  boy  will 
be  called  upon  to  do  when  he  starts  to  earn  his  living 
in  that  sphere. 


Mr.  Bell  urges  closer  co-operation  between  employers 
and  sclocl  authorities,  ana  suggests  that  school 
authorities  might  readily  develop  a better  system  of 
recording  a cliild’s  progress  at  school.  Tests  of 
physical  and  menta1  qualities  would  require  to  be  made 
periodically,  resulting  in  a.  record  somewhat  after  this 
model:  Boy,  ages  12.  Physical  tests — -“Physique” 
normal,  “eyesight  ” normal.  Not  easily  fatigued,  etc., 
etc.  Mental  tests — Observation  good  for  objects 
seen  out  of  doors;  not  so  good  for  indoor  objects. 
Poor  for  sounds.  “Memory  ” visual,  good;  auditory 
poor.  Rather  imaginative  and  easily  acted  upon  by 
suggestion.  Interested  chiefly  in  drawing  and  natural 
sciences.  Rathec  weak  in  arithmetic.  Cannot  concen- 
trate on  any  subject  for  a long  period,  etc.,  etc. 


Commenting  on  this  record,  the  author  rules  out 
newspaper  reporter  or  clerk  as  suitable  occupations, 
and  advocates  an  outdoor  life.  The  lad  might  be  a good 
field  geologist  in  the  making.  Certain  points  require 
strengthening,  concentration  for  example,  and  his 
natural  tastes  allowed  to  develop.  Why  try  to  make 
a mathematician  of  him  or  foroe  him  to  an  indoor 
occupation  which  for  the  time  being  offers  a high  rate 
of  'wages  ? 1 have  commented  at  some  length  on  this 

phase  of  Mr.  Bell’s  paper  as  I consider  his  subject  one 
of  supreme  importance  at  the  present  time  when 
industry,  now  in  such  a parlous  state,  is  being 
recruited  from  the  rising  generation.  His  summarised 
findings  are  also  well  worth  placing  on  record,  and  I 
give  them  below. 

(1)  That  the  Association  consider  elementary  as  well 
as  technical  education,  (2)  That  the  human  mind 
must  be  studied  to  a greater  extent  than  hitherto,  and 
in  a more  scientific  way,  with  a development  of  the 
practical  application^  of  the?  science.  (3)  That  school 
education  should  be  simpler,  more  thorough,  and  more 
individual  in  application.  (4)  That  each  scholar  should 
be  encouraged  to  appeal  more  directly  to  Nature,  to 
think  for  himself , and  to  develop  his  own  particular 
qualities.  {5)  That  a record  should  be  kept  of  the 
scholar's  physical  and  mental  qualities,  apart  from  the 
mere  results  of  examinations  of  the  present  kind.  (6) 
That  each  industry  should  consider  what  qualities  are 
desirable  in  its  would-be  recruits,  and  that  its  con- 
clusions should  be  made  available.  (7)  That  there 
should  be  a better  means  of  choosing  an  occupation 
than  the  present  haphazard  one,  (8)  That  there 
should  be  closer  co-toperation  between  employers  and 
school  authorities. 
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A lady  writer  in  the  Daily  Mail  endeavours  to 
manufacture  evidence  of  a sex  war  in  the  present 
tendency  on  the  part  of  most  mesa 
The  who  travel  on  the  Tubes  not  to  for- 

PsycholOgy  of  feit  their  seaits  unless  under  excep- 
St rap* Hanging,  tional  circurnstjanoes,  such  as  on 
behalf  of  an  elderly  woman,  or  one 
burdened  with  a child  or  parcels.  The  writer  reads 
into  this  apparent  absence,  of  chivalry  on  the  part  of 
travelling  mankind  a general  resentment  against  the 
emancipation  of  her  sex.  It  is  nothing  of  the  kind; 
men  as  well  as  women  are  apt  to  tire  with  the  exertion 
of  earning  their  daily  bread,  and,  exasperated  by  the 
apathy  of  the  transport  authorities  towards  over- 
crowding, have  cultivated  the  habit,  undesirable  as  it 
may  appear  to  the  fair  sex,  of  taking  advantage  of  that 
which  they  have  honestly  earned  and  paid  for — viz., 
reasonable  comfort  in  travelling. 


The  whole  thing  boils  down  to  a matter  of  trans- 
port inefficiency.  Man  was  not  made,  nor  woman 
either,  to  travel  under  similar  conditions  to  inanimate 
goods,  and,  unless  and  until  the  authorities  responsible 
for  passenger  travel  in  London  and  all  other  large 
centres  of  population  awake  to  the  necessity  for  pro- 
viding reasonable  passenger  accommodation,  whether 
on  Tube,  surface  or  cither  inidepeadent  vehicular  means, 
we  shall  always  have  this  note  of  irritation  and  need- 
less exhaustion  of  the  business  community'  on  its  way 
to  and  from  work.  From  an  emergency'  condition, 
overcrowding  and  standing  in  public  vehicles  has 
become  an  accepted  condition  of  every-day  travel, 
mainly  due  to  public  apathy,  traded  upon  by  transport 
interests.  The  powers  interested  in  making  money  by 
carrying  the  public  are  not  going  to  worry  their  heads 
so»  long  as  the  public  is  content  to  be  carried  like 
cattle  in  trucks..  Moreover,  it  pays  better  to  pack 
humans  like  sardines;  less  coaches,  trams,  and  othefr 
vehicles  are  necessary,  and  the  running  costs  are 
reduced  Accordingly:  It  is  up  to  the  public  to  remedy 
this  stajte  of  affairs  by  united  protest  and  boycott  if 
necessary.  • 

Elektron. 


LONDON  AND  HOME  COUNTIES  ELECTRICITY 
DISTRICT. 


The  scheme  proposed  by  the  Conference  of  Local 
Authorities  owning  electricity  undertakings  in  Greater 
Ix>ndon  for  the  constitution  of  a Joint  Electricity  Authority 
under  the  provision  of  the  Electricity  {Supply)  Act,  1919, 
for  the  London  and  Home  Counties  Electricity  District  is 
divided  into  six  p&rts  and  four  schedules.  The  area  of  the 
district  is  about  1,660  square  miles,  the  population  eight 
millions,  and  the  assessable  value  ^68,663,477.  It  com- 
prises 160  local  authorities  and  eight  county  councils  in- 
cluding the  L.C.C.  The  Conference  of  Local  Authorities 
Owning  electricity  undertakings  represents,  with  three  ex- 
ceptions, the  local  authorities  awning  undertakings  in  the 
area  and  is  working  fin  association  with  a Conference 
orf  local  authorities  not  owning  undertakings  in  the 
area.  So  far  as  the  engineering  side  is  concerned,  the 
advisers  of  the  Conference  are  working  in  co-operation 
with  the  advisers  of  the  L.C.C.,  a group  of  nine  of  the 
principal  London  electric  supply  companies  and  certain  rail- 
way interests. 

Part  I.,  with  Schedule  II.,  provides  for  the  establishment 
of  a Joint  Authority  for  promoting,  regulating,  supervising, 
improving  the  supply  of,  and  of  supplying,  electrical  energy 


in  the  area,  lit  is  proposed  that  ihere  ibe  27  members* 
appointed  (1)  by  Authorised  Undertakers  Local  Autho- 
rities within  the  County  of  London,  8,  outside  the  County,  4,- 
Companies,  4 ; {2)  by  Purchasing  Authorities,  County 
Councils  and  Local  Authorities  not  undertakers: — L.C.C. 
3,  Corporation  of  City  of  London  1,  Local  Authorities  with- 
in the  County  2,  outside  tj)e  County  2 ; (3)  by  the  Minister 
of  Transport : — Representatives  of  Railway  Companies,  large 
consumers  and  other  interests  including  labour  3.  The 
appointments  by  Local  Authority  undertakers  to  be  on  a 
basis  of  one  vote  and  an  additional  vote  for  each  complete 
million  units  sold  after  the  first  million ; if  not  undertakers 
the  basis  is  10,000  of  population.  Other  appointments  are 
to  be  made  by  the  respective  Councils,  i.e.,  the  L.C.C. 
and  the  Corporation  of  the  City  of  London. 

Part  II.  enables  the  Joint  Authority  to  construct  and. 
acquire  generating  stations,  transmission  lines,  etc.,  to 
supply  electrical  energy  and  deal  with  all  incidental 
matters. 

Part  III.  deals  with  local  undertakings  as  regards 
mutual  working,  etc.,  and  enables  the  Authority  to  fix. 
standards  of  frequency,  pressure,  systems  of  transmission 
and  distribution,  etc.  . ... 

Part  IV.  will  deal  witn  the  question  of  land  to  be  acquired 
and  works  to  be  constructed,  if  necessary. 

Part  V.  contains  draft  financial  clauses — at  present  in 
skeleton  form  only,  pending  the  report  of  the  Financial 
Adviser. 

Part  VI.  deals  with  incidental  work. 

The  Schedules  deal  with  (1)  area,  as  provisionally  de- 
limited by  the  Electricity  Commissioners,  (2)  constitution 
and  proceedings,  (3)  particulars  of  the  engineering  scheme 
(not  yet  issued),  (4)  issue  of  bills  and  bonds. 

The  Chaiirman  of  the  Conference  is  Mr.  Duncan  Watson^. 
Chairman  of  the  General  ‘Purposes  Sub-Committee  is  Mr- 
C.  R.  Attlee,  and  Mr.  Leslie  Gordon  (Town  Clerk,  Ham- 
mersmith) is  the  Hon.  Secretary. 


Tuesday,  June  7th,  has  now  been  fixed  by  the  Electricity 
Commissioners  as  the  opening  date  for  the  inquiry,  and 
any  representations  on  the  -question  must  be  in  the  hands 
off  the  Commissioners  by  March  31st.  It  will  be  remem- 
bered that  the  County  of  London  ‘Electricity  Supply  Co..- 
Ltd.,  sought  permission,  under  Section  H.  of  the  Electricity' 
(Supply)  Act,  1919,  to'  erect  at  Barking  a super-power- 
station  on  the  site  scheduled  to  the  Romford  and  District 
Electric  Light  Order,  1913.  After  the  inquiry  by  the 
Electricity  Commissioners  last  October  they  intimated  that 
they  would  postpone  giving  a decision  until  after  March 
31st  of  this  vear.  The  County  of  London  Co.  have  nbw 
deposited  a "Bill  for  the  Session  1921  dealing  with  this 
matter,  but  the  L.C.C.  *are  opposing  it  on  the  ground  that 
it  should,  not  be  proceeded  with  until  it  is  possible  to  form 
some  idea  of  the  general  scheme  of  supply  after  considera- 
tion of  the  proposals  to  be  submitted  to  the  Commissioners 
before  March  31st. 


Football. — The  Girls'  football  Team  of  the  Edison  Swan 
Electric  Co.,  Ltd.,  played  fheir  first  away  match  on  the  3rd 
inst.,  their  opponents  being  a team  of  girls  from  J.  Lyons  & Co., 
Ltd.  Although  defeated  by  5-0,  the  Ediswan  girls  were  not 
disgraced,  the  general  run  of  the  play  being  in  their  iavour. 
Future  fixtures  include  matches  with  girls’  teams  from  Elev’s, 
G.E.C.,  etc. 

Meetings. — The  Junior  Inst,  of  Engineers  will  meet  on  Friday, 
18th  inst.,  at  39,  Victoria  Street,  at  7 p.m.  Social  evening. 

Recently  elected  members  specially  invited. Also  on  Friday, 

25th  inst.,  at  Caxton  Hall,  at  8 p.m.  Ordinary  meeting.  Honorary 
Members’  Lecture  : " Measurements  of  Piecision  in  Engineer- 
ing,” by  H.  T.  Davidge. The  Inst.  E.E.  will  meet  at  the 

Inst.  C.E.,  on  Thursday,  the  17th  inst.,  at  6 p.m.  Subject: — 
“ Magnetic  Susceptibility  of  Low  Order.”  Lecture  I.,  Instru- 
mentation, by  Professoi  E.  Wilson. The  next  Informal 

meeting  of  the  Inst.  E.E.  will  be  held  op  Monday,  14th  inst., 
at  the  Chartered  Institute  of  Patent  Agents,  Staple  Inn  Buildings, 
Holborn,  W.C.,  at  7 p.m.  Mr,  J.  R.  Bowie  will  open  the  dis- 
cussion on  “ The  Design  of  Large  Power  Stations.” 
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ELECTRICAL  ENGINEERING,  GRADE  II.  ' 
O.G.  WORK. 

Solutions  to  Questions  set  at  the  1920  Examination 
of  the  City  and  Guilds  Institute. 


By  Edward  Hughes,  B.Sc.,  A.M.I.E.E. 


(Continued  from  fage  70.) 


Q.  12. — Determine  the  necessary  cross  section  for 
each  wire  of  a three-phase  transmission  line  designed 
to  convey  500  kw.  over  2 miles  at  6,000  volts,  with  an 
efficiency  of  95  per  cent.  Specific  resistance  of  copper 
0.7  microhms  per  in.  cube. 

A re  • Power  at  receiving  end 

A.  12. — Smce  efficiency  = ~ — — v 

Power  at  transmitting  end 


. 95.  = 5QO 

100  Power  at  transmitting  end 
. * . Power  supplied  to  line  = 526  k.w. 

. * . Power  lost, in  line  = 526  - 500  = 26  k.w. 

If  the  power  factor  be  assumed  to  be  unity,  and  the 
voltage  of  6,000  be  the  pressure  at  the  receiving  end, 
and  ii  I be  the  line  current,  then  r 

5ooxiooo=i.73x/x6,ooo. 

. • . I =48.2  amps. 

If  R be  the  resistance  of  each  line  wire,  power  lost  in 
transmission  line  = 3PR. 

26x1,000  =3x48.2x49.2 xR. 

. * . R =3-73  ohms. 

But  R _ SPec-  resistance  X length  of  wire  in  inch. 

Section  of  wire  in  square  inch. 

0.7  X I0~g  X 2 X 1,760  X 36. 

^ Section  of  wire. 

. • . Cross  section  of  wire  = 0.0238  sq.  inch. 


THE  BABY  PARAGON  SWITCH. 


A New  jo-Ampere,  D.P.  Design. 

We  have  recently  examined  a new  M.E.M.  switch 
for  15  amps,  at  250  volts  and'  10  amps,  at  500  volts, 
and  find  it  small,  strong,  simple  and  reliable.  It 
should  find  wide  use  on  cooking*,  heating  and  small 
power  circuits  as  it  possesses  features  usually  only 


is  mounted  on  a separate  base  of  best  English  porce- 
lain, while  the  blades  are  assembled  on  a miica  insulated 
metal  bar ; which  method  is  superior  to  the  use  of  a 
fibre  bar,  with  its  risk  of*  distortion  and  poor  dielectric 
and  mechanical  strength. 

We  understand  that  arrangements  are  being  com- 
pleted by  the  manufacturer — the  Midland  Electric 
Manufacturing  Co.,  Ltd.  (Barford  Street,  Birming- 
ham)— for  the  production  of  the  same  pattern  in  V P. 
and  also  both  D.P.  and  T.P.  combined  with  a spec'allv 
designed  small  fuse  of  Home  Office  pattern.  The  D.  P. 
switch  and  fuse  combination  should  be  very  wekvn.e 
to  supply  authorities  putting  in  electrical  services  to 
the  many  housing  schemes,  when  that  good  time 
arrives. 

Finally  we  might  add  that  the  IJaby  Paragon  ,s  an. 
excellent  example  of  the  value  made  possible  by 
scientific  standardised  production. 


UP-TO-DATE. DRAPERY  STORES  LIGHTING. 

The  premises  of  Messrs.  W.  Parnell  and  Company,  Wilton 
Road,  Victoria,  have  just  been  provided  with  an  excellent 
lighting  scheme,  particulars  of  which  we  are  able  to  give  by 
the  courtesv  of  the  management.  Fig.  1 shows  one  of  the 
windows,  photographed  at  night  by  the  light  from  the  window 
reflectors  only.  The  system  adopted  is  a concealed  trough, 


Fir,.  j. — Thi?  Costume  Window  at  Messrs.  W.  Parnell 
and  Co’s.  Premises  Taken  vr  Night. 


found  in  the  larger  sizes  of  switch.  It  is  r'ovided 
with  side  handle  and  interlocking  lid,  and  also  with 
a detachable  gland  which  enables  it  to  be  used  either  on 
conduit  installations  or  on  any  of  the  popular  flexible 
Aviring  systems.  That  it  is  made  on  sound  engineering 
lines  may  be  appreciated  from  the  fact  that  each  pole 


lined  with  opal  glass  strips,  and  fitted  at  intervals  with 
100  watt  Osram  gasfilled  lamps.  The  reflectors  are 
mounted  just  inside  the  window  on  the  ceiling  so  that  the 
lamps  are  well  out  of  the  normal  line  of  vision.  The  lamps 
are  wired  alternately  on  two  circuits  so  that  the  amount  of 
light  tan  be  varied  to  suit  the  nature  of  the  display.  As  will 
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be  seen  from  the  photograph,  the  lighting  is  exceedingly 
good.  The  clothing  exhibited  is  seen  to  the  best  advantage, 
and  there  is  complete  absence  of  glare  from  lamp  filaments. 
Fig.  2 shows  a length  of  trough  reflector. 

The  showrqoms  are  illuminated  on  the  semi-direct  prin- 
ciple, the  fittings  being  simple  brass  bands  with  bowls  cf 
“ Verilux  ” (“  Celestialite  ”)  glassware.  This  glassware  is 
specially  suitable  for  the  lighting  of  drapers’  stores,  as  it  is 
designed  to  transmit  a light  closely  approximating  to  diffused 
daylight.  It  is  composed  of  three,  layers  : firstly,  a body  of 
clear  glass ; secondly,  a.  light-diffusing  coating ; and  thirdly, 
a layer  of  bluish  glass  which  serves  to  filter  out  the  excess 
of  red  and  yellow  rays — the  resultant  illumination  is  there- 
fore a soft  white  light  giving  an  almost  natural  daylight 
effect,  rendering  the  display  of  coloured  goods  most  attrac- 
tive. In  addition,  the  glassware  is  supplied  in  artistic 
shapes  and  can  be  combined  with  metal  mounts  to  suit  all 
sty  les  of  decorations.  There  is  no  doubt  that  these  fittings, 
in  conjunction  with  the  gasfilled  lamps,  have  contributed 
largely  to  the  appearance  of  Messrs.  Parnell’s  establishment, 
which  takes  rank  with  the  best-illuminated  stores  in 
England. 


Fig.  3. — The  Mantle  Department  Lighted  by  Osram 
(G.E.C.)  Gasfii.led  ' Lamps  in  “ WfciLUX  ” (“Celestial- 
ite ”)  Glassware. 

> The  window  reflector  and  “ Verilux  ” pendants  were 
manufactured  by  the  General  Electric  Co.,  Ltd.  (67,  Queen 
Victoria  Street,  E.C.4),  whose  illuminating  engineers  also 
co-operated  in  the  layout  of  the  lighting  scheme,  and  we 
understand  their  services  are  always  at  the  disposal  of  those 
interested  in  lighting  matters. 


THE  ELECTRICAL  WHOLESALERS’  FEDERA- 
TION. 

On  Wednesday,  the  2nd  inst.,  this  young  (but  very 
enterprising  association  held  its  annual  general  meet- 
ing at  the  Hotel  Russell,  and  at  the  midday  luncheon 
Mr.  Albrecht,  oif  Milburn  House,  Newcastle-on-Tyne, 
presided  over  a very'  representative  gathering  of 
members  and  visitors.  In  the  course  of  this  speech, 
the  chairman,  when  proposing  “The  Kindred  Associa- 
tions,” mentioned  that  it  was  the  first  occasion  on 
which  they  had  had  such  guests  (apart  from1  the  Press), 
and  said  the  members  of  the  association  wanted  the 
guests  to  know  more  about  themu  He  referred  to 
the  association’s  start  in  1914,  and  then  went  on  to 
remark  that  there  were  “good  and  bad  factors,”  and 
it  was  now  recognised  that  the  good  factor  does  fill 


an  important  part  in  the  electrical  scheme.  They  had 
duly  acknowledged  their  shortcomings  an  certain 
directions  and  had  started  setting  their  house  in  order. 
Members  must  be  genuine  wholesalers,  that  was  a 
most  important  point*.'  Also,  all  having  wiring  in- 
terests had  been  elimjg^ted.  Although  their  numbers 
were  not  very  large,*  they  represented  the  best  in- 
terests of  the  wholesale  electrical  trade.  He  then 
went  on  to  welcome  Mr.  Atkinson  among  them  as  the 
secretary  of  the  C.M.A.,  and  alluded  to  the  harmonious 
way  in  which  the  two  associations  had  worked  to- 
gether. Other  names  coupled  with  the  chairman’s 
toast  were  Mr.  J.  E.  Edgcome,  secretary  of  the  Electric 
Lamp  Manufacturers’  Association,  and  Mr.  Collinson, 
president  of  the  Electrical  Contractors’  Association. 
Replies  were  given  by  all  three  gentlemen,  Mr.  Atkin- 
son laying  special  stress  on  the  necessity  few*  co- 
ordination and  co-operation  in  these  difficult  times. 
Afterwards  the  chairman  rose  and,  on  behalf  of  the 
members,  presented  to  Mr.  Beaver  a cheque  for  100 
guineas  as  an  acknowledgement  of  the  work  he  had 
done  for  the  society,  not  as  representing  monetary 
value,  but  as  an  expression  of  the  thankful  feelings 
of  tihe  members.  Mr:  * Beaver  said  a few  words  of 
thanks  and  rendered  high  praise  to  Mr.  Albrecht  for 
his  work  as  chairman,  after  which  Mr.  Boden-Hovv 
proposed  the  health  of  the  chairman,  wdiose  reply 
dosed  the  proceedings. 


Questions  and  Answers  by  Practical  Hen. 


BTJX.ES.  , ,, 

Questions : We  invite  our  readers  to  send  us  questions , preferably  on 
technical  problems  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  " Answers  to  Correspondents  ” or  replies  will  be  invited  from  our 
readers.  One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in*  this  column. 

Answbbb  • A fee  of  10*.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  bs,  for  the  one  we  select  as  second  best. 
In  judging  the  replies , importance  will  be  attached  to  clearness  and  con- 
ciseness, as  weU  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  'one  reply,  if,  in  his  opinion t the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts , if  Unaccepted,  should  enclose  stamped  addressed 
envelope.  * 

IV  rite  on  one  side  of  the  paper  only , and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript . Com - 
pet i tors  may  adopt  a “ nom  as  plums,"  but,  both  *»  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  addrss  must  bs  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  win 
bs  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  the  most  times 
during  the  next  twelve  months.  . 

The  words  " Questions  and  Answsrs " ' or  ' Q ’ and  A ' should  bs 
placed  at  the  top  left-hand  comer  of  all  letters  intended  for  this  column. 


Question  No.  hi. 

I desire  to  equip  a small  test  room  at  the  wrork9  where 
I am  employed  to  test  meters,  motor  armatures,  etc.  Can 
any  reader  give  me  any  details  of  the  equipment  I shall 
require  for  such  la  purpose?  I desire  to  do  testing  as 
applied  to  a fairly  large  lighting  and  power  plant.  The 
system  is  440  volts,  3-w^ire.— “Armature.” 


Question  No.  112. 

Can  any  reader  give  me  a good  idea  of  the  principles  o*f 
operation  of  the  automatic  telephone  system?  I am  told 
that  the  system  is  entirely  automatic — that  is,  no  operator 
is  requfired  even  for  a large  exchange. — “Receiver.” 

(Replies  to  Questions  Nos.  hi  and  112  must  be  received 
not  later  than  February  26,  1921.) 


Personal. — Mr.’JFAH.  Page  lately  with  the  Crypto  Electrical 
Co.,  Ltd.,  has  joined" H.  W.  Smith  & Co.,  (1920)  Ltd.,  Electrical 
Wire  and  Cable  manufacturers,  as  representative  in  London. 
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ROMQL 

EDISWAN 

Gasfilled  '&  Vacuum 

Lamps. 


1 Reduced  Prices 


J Standard 

Standard 

Old 

NEW  j 
PRICE.  . 

2/6 

2/9  I 

I Voltages. 

Watts. 

Price. 

i 100-125 

10-30 

3/- 

1 100-125 

40-60 

3/- 

1 200-250 

20 

3/9 

3/3  I 

1 200-250 

30-60 

3/6 

3A  1 

i 

| Metal 

Filament  Lamp a. 

1 

GASFILLED.  1 

The  Edison  Swan  Electric  Co.,  Ltd. 

PONDERS  END.  MIDDLESEX. 

London  Showroom • .* 

123-125,  Queen  VictoriaSt..  E.C.4  & 71.  Victoria  St..  S.W.I. 

Branch** : 

ABERDEEN.  BRIGHTON,  BRISTOL,  I BELFAST,  BIRMINGHAM,  CARDIFF, 
CORK,  DUBLIN,  DUNDEE,  GL\SGOW,  HULL,  LEEDS,  LEICESTER,  LIVER- 
POOL, MANCHESTER,  MIDDLESBROUGH,  NEWCASTLE  - UPON  - TYNE, 
NOTTINGHAM,  SOUTHAMPTON,  SHEFFIELD,  SWANSEA. 
AUSTRALIA:  MELBOURNE,  SYDNEY,  BRISBANE,  Etc. 


I 


Volts. 

100-130 

100-130 

100-130 

200-260 

200-260 


Watts. 

40 

60 

100 

60 

100 


Old 

Price. 

5/- 

5/6 

10/6 

7/6 

10/6 


NEW 

PRICE. 

4/- 

4/6 

7/6 

5/6 

7/6 


| For  redactions  in  other  sizes  and  voltages, 
j please  write  to  our  nearest  Depot, 
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REDUCED 

PRICES 

Pope *8  Electric  Lamp  Co.,  Ltd.,  have  pleasure  in  announcing  a 
substantial  re  Juction  in  the  price  of  1 

ELASTA 

D R.  AW  N NX/I  nE 

ELECTRIC  LAMPS 

(VACUUM  & GASFILLED  TYPES) 

If  you  have  not  received  particulars  of  reduced  prices,  please  write  for  list * 

IMMEDIATE  DELIVERIES  OF  ALL  STANDARD  TYPES! 

POPE’S  ELECTRIC  LAMP  CO.,  LTD., 

Principal  Sales  Department,  Elasta  House,  5,  Arthur  St*»  London,  W.C.2» 

Telephone : GERRARD  6074  (2  lines).  Telegrams  : " Dur amentum,  Westcent,  London.*’ 

Works:  Hythe  Rd.,  Willesden,  N.W.1S.'  Northern  Branch  S 21,  Manesty’s  Lane,  Liverpool. 

!■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■! 

(A1176) 
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CABLE  WIR.EX  B»  FLEX 


CABLE  WSR.EX  5>  FLEX 


an  estimate  before  placing  orders 
Our  prices  for  “ Saturn  ” Wi 
in  ordering  this  bn; 
. not  only  as  far  as  price 
Saturn’  Wires  are  made 
ith  the  specifications  of  the  British  Engineer 
one  of  the  most  perfectly  organi 

up  to  37/ ’064  can  be  delivered  from  stock,  and  delivery  lor  lar 
up  to  61/U03  can  be  made  within  two  weeks.  Mate  vour  1 enu 
and  samples  and  estimate  will  be  sent  by  return. 

Sa!*?s  Office  to  which  all  enquiries  should  be  addressed, 

CENTRAL  HOUSE,  KINGSWAY.  LONDON,  W.C.2. 

Telephone,  Regent  2368. 


Cables,  Wires  or  Flex, 
are  strictly  competitive  and 
you  buy  to  the  best  advantage; 
concerned,  but  quality  also.  “ 
accordance  wi” 

I Standards  Association  in  o..~ 
Electric  Cable  Works  in  Britain. 

All  sixes 
cables 
ments, 


fi.w.  5mim&  c?.LTO 

S/eefmeah (?a6feMa6e7y&V/ippDrawerf 

r-.  LYDBR.OOK  CLO’S  ^-1 


The  N C.S.“  IDEAL”  A MMETER 

For  Large  Power  Producers  and  Users. 

This  instrument  is  not  the  usual  moderate-priced  commercial  ammeter.  It 
is  something  altogether  superior.  It  costs  us  more  to  make— and  will  cost 
you  more  to  buy — but  it  will  stand  a momentary  sixty-fold  overload.  It  is 
extraordinarily  dead-beat  owing  to  its  special  construction.  Incidentally 
it  has  the  lightest ‘movement  of  its  size  on  the  market.  The  pivots  are 
easily  removable  for  repolishing.  The  scale  is  approximately  logarithmic, 
so  that  an  overload  of  doub.e  the  normal  current  can  be  observed,  and  at 
the  same  time  the  regular  scale  reading  is  not  impaired.  This  instrument 
is  spring-controlled  and  can  be  read  in  any  position.  It  is  housed  in  an 
8"  dial  open-fronted  case  to  match  our  “ IDEAL”  “ Power  Factor  Indicator  " 
and  “ Rotary  Synchroniser.”  These  instruments  are  also  “ IDEAL.” 

NALDER  BROS.  THOMPSON,  Ltd., 

97a,  Dalston  Lane,  Dalston,  LONDON,  E.8^ 

Telegrams:  Telephones: 

“OCCLUDE.  FINLAND,  LONDON.”  DALSTON  2365  and  2366. 

Agents. — Fredk.  S.  Leo,  iS  Market  Street,  Sydney,  N.SAW 
Palmer  Lawrle  and  Co.,  Calcutta. 

Greaves,  Cotton  and  Co.,  1,  Forbes  Street,  Bombay. 

Samuel  Brown,  Ltd.,  Johnston  Street,  Wellington,  New  Zealand, 
Ernest  Demoly,  *3,  Rue  ue  X re  vise,  Paris. 


DO  YOUR 

OWN  SILVER-PLATING 

WITH 

ARGENTUM 


Argentum  is  a chemical  prepara- 
tion in  paste  form  for  rapid 
silver-plating  of  Brass.  Bronze, 
Copper,  Zinc  and  white  metal. 

It  is  made  from : — 

PURE  SILVER 

Price  : Single  Jar  3 - ; reductions  for  quantities. 

DRAKE  & GORHAM 
WHOLESALE,  LTD. 

67,  LONG  ACRE,  LONDON. 

29,  Piccadilly,  MANCHESTER. 
61a,  Bold  Street,  LIVERPOOL. 
63,  Victoria  Street,  BELFAST. 
50,  Wellington  Street,  GLASGOW. 
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Fig.  2. — Double-pole  House  Service  Cut-out  with 
Sealing  Chamber  (Open). 


should  entirely  remove  the  prejudice  against  placing  the 
fuses  of  both  poles  in  one  case.  As  is  seen  by  the  illustra- 
tions ( F igs.  1 and  2) ' the  cover  opens  downw'ards.  The 
fuses  are  of  the  Etjiswan  Home  Office  pattern, 
separated  by  an  insulating1  fillet,  arul  accidental  short- 
circuiting  or  earthing*  is  virtually  impossible.  The 
cable  can  be  led  in  at  the  bottom  or  either  side, 
as  three  blank  bushes  are  provided.  A1  similar  design 
is  adopted  for  the  triplfe-pole  cut-out,  two  patterns  being- 
made,  one  with  three  fuses  for  three-phase  services,' and 
the  other  with  a link  instead  of  a fuse  in  the  middle  for 
three-wire  D.C.  services. 


Fig.  1. — Double-pole  House  Service  Cut-out  with 
Sealing  Chamber  (Closed). 


Fig.  3. — Service  Fuse  Board  with  Single-^ole 
Fuses  and  Sealing  Chamber. 

For  those  who  still  prefer  to  use  single-pole  fuses  a 
well-fitting  and  substantial  sealing  chamber  (shown  in 
Fig.  3)  has  been  brought  out.  In  this  there  is  a 
separate  bush  for  each  pole  (instead  of  the  usual  open 
top  in  which  the  surface  of  the  filling  compound  is  left 
exposed  as  a trap  for  dust,  odd  ends  of  wire,  etc.),  and 
attention  has  been  paid  to  a proper  fit  between  the  two 
halves.  Iron-clad  house  service  switches,  single-pole 
Home  Office  pattern  cut-outs,  and  house  service  panel 
boards  are  also  included  in  this  list. 


I.E.E.  ^Annual  Dinner  and  Reunion.— The  annual  dinner 
and  re-union  of  the  Institution  will  be  held  at  the  Hotel  Cecil, 
Strand,  W.C.,  on  Thursday,  March  3,  1921,  under  the  presidency 
of  Mr.  LI.  B.  Atkinson,  supported  by  the  Council.  It  is  par- 
ticularly requested  that  early  application  for  tickets  be  made 
upon  the  form  sent  to  all  members. 

Forthcoming  Book. — A history  of  the  Metropolitan  Railway 
will  shortly  be  published.  It  has  been  prepared  with  the 
assistance  of  the  late  Judge  Sir  Lumley  Smith,  the  Metro- 
politan Ry.  Co.  Ltd.,  the  Ixmdon  City  Solicitor,  and  others. 
It  will  run  to  about  400  pages,  and  is  illustrated  with  many  old 
and  contemporaneous  portraits,  engravings,  plans,  etc.,  obtained 
from  the  Library  of  the  House  of  Lords,  the  House  of  Commons, 
the  Guildhall,  and  from  other  sources.  It  is  the  first  History 
of  the  first  Subterranean  Railway,  and  has  been  carefully 
revised  by  the  Right  Hon.  Lord  Aberconway,  present  Chairman 
of  the  Company, 


HOUSE  SERVICE  CUT-OUTS. 

» . - . - t 

In  the  Ediswan  catalogue  of  house  service  cut-outs, 
:alkided  to  in  our  recent  article  on  junction  boxes  (see 
Electricity  for  January  21),  is  3 neat  pattern  of  com- 
bined  double^ pole  cut-out  and  paling  chamber,  which 
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( AUTOMATIC  TELEPHONY. 


(Continued  from  page  791,  Vol.  xxxiv.) 


Siemens'  System. 

This  is  a modified  Strowger  system  working  on  the 
same  principle  'but  with  a number  Of  distinctions  lin  the 
apparatus  employed. 

The  dial  switch  uses  a three-leaved  fibre  cam  which 
normally  keeps  closed  two  springs  which  tend  to  open. 
As  the  dial  goes  back  to  normal  the  gaps  iln  the  cam  allow 
the  contacts  to  open  five  times  if  the  number  dialled  was 
5 and  so  on.  'The  dial  makes  nearly  one  quarter  of  a re- 
volution before  the  interruptions  commence ; this  provides 
a matgfin  of  safety  and  gives  the  exchange  apparatus  time 
to  operate  even  when  the  subscriber  dials  unreasonably 
rtaipddiy. 

The  preselector  or  line  switch  is  of  the  rotary  type.  It 
has  three  sets  of  radial  wipers  120  degrees  apart,  one  set 
of  which  is  always  in  a bank  of  twelve  contacts  extending 
over  about  one-third  otf  a circle.  When  a subscriber  calls 
up,  his  preselector  rotates  until  tiie  wipers  rest  on  a vacant 
selector  trunk,  the  robation\ being  effected  by  a ratchet  and 
pawl  mechanism  driven  by  interrupted  currents  from  the 
interrupter  which  supplies  the  selector.  The  frequency  of 
the  impulses  is  50  per  sec.  for  preselectors  and  25  per  sec. 
for  selectors.  A motor  interrupter  provides  this  current,  but 
during  the  night  this  machine  is  stopped  until  a subscriber 
calls  up,  whereupon  it  is  started  automatically  for  2 mins. 

Each  preselector  is  self -(Contained.  The  four  rows  of 
contacts  in  the  bank  are  staggered  slightly  and  this  simpli- 
fies connections  by  making  it  possible  to  run  a piano  wire 
multiple  up  the  back  off  the  bank.  All  relays  operating  With 
the  selectors  and  connectors  are  mounted  in  a separate 
bank,  only  the  operating  magnets  being  incorporated  with 
the  apparatus.  'The  side  switch  is  replaced  by  relays  which 
perform  the  same  functions. 

Class  II. — The  Lorimer  System. 

This  system,  which  was  the  forerunner  of  the  modern 
power  worked  exchange,  is  now  practically  obsolete,  but 
there  are  a few  G.P.O.  exchanges  on  this  svstem.  The 
equipment  was  made  in  100-line  units,  any  number  of  which 
can  be  coupled  together. 

The  calling  device  is  not  a dial,  but  has  four  levers  work- 
ing in  slots  by  the  side  of  which  are  numbers.  The  levers 
are  set  against  the  numbers  required  and  a handle  is  turned 
to  wind  up  a spring,  which  js  subsequently  released  by  the 
exchange  apparatus  and  then  sends  the  necessary  impulses 
as  it  returns  to  normal. 

The  exchange  switches  are  cylindrical,  a central  shaft 
carrying  radial  wipers.  This  shaft  is  clutched  when  de- 
sired to  a continuously  revolving  power  shaft.  When  the 
subscriber  lifts  his  receiver,  a primary  connector  rotates  and 
finds  his  fine.  An  impulse  is  then  sent  along  the  line 
which  releases  the  spring  wound  up  by  the  subscriber. 
The  disconnections  then  complete  the  call  vi&  interoon- 
nectors  and  final  connectors.  A pilot  switch  directs  the  im- 
pulses to  the  proper  apparatus.  On  the  completion  of  a 
call,  all  switches  rotate  forwards  to  their  normal  positions. 

The  Western  Electric  System. 

Power  working  is  employed  in  this  system  ; this  is  more 
expensive  than  operation  on  the  iStrowger  principle,  but  the 
working  is  unaffected  by  battery  fluctuations.  (Each  line 
switch  is  a 200-line  unit  and  this  reduces  the  trunking  re- 
quired. There  are  other  features  in  the  system  which 
reduce  the  amount  of  apparatus  required.  A translator 
is  required  to  convert  the  subscriber’s  impulses  into  im- 
pulses suitable  for  the  non-decimal  system. 

The  calling  device  is  of  the  dial  type  but  uses  a cam 
with  a number  of  projectors  which,  as  the  dial  returns  to 
normal,  operate  a small  insulated  trigger  which  disconnects 
two  switches.  In  winding  up,  the  trigger  does  not  operate 
the  springs. 

When  the  subscriber  calls  up,  a set  of  line  finders  rotates 
until  the  calling  line  is  found.  A secondary  line  finder  then 


extends  the  line  to  an  idle  selector,  whereupon  a free 
register  is  brought  into  operation  and  a humming  tone  is 
sent  to  the  subscriber  as  a signal  that  he  may  commence 
dialling.  The  calling  impulses  are  received  by  the  register 
which  allows  the  selector  to  operate  under  its  control  and 
find  the  required  line. 

The  sequence  switch  which  controls  the  various  mechan- 
isms (in  tiie  proper  order  is  a , rotary  relay  consisting  of  a 
central  shaft  which  carries  a series  of  ebonite  cams  acting 
on  sets  of  springs  so  as  to  bring  various  circuits  into  opera- 
tion ait  the  proper  moment.  'Motion  is  derived  by  clutching 
magnetically  on  to  a revolving  shaft  which  carries  a flexible 
iron -rimmed  disc  of  German  silver  normally  just  clear  of 
an . iron  disc  on  the  switch  shaft.  Round  the  face  of  the 
switch  shaft  is  a coil  of  wire,  and  when  this  is  energised 
the  rim  of  the  flexible  disc  is  attracted  magnetically,  and 
a friction  drive  is  provided  for  the  switch  shaft 

A modified  and  less  expensive  form  of  sequence  switch 
has  recently  been  introduced  and  is  illustrated  in  Fig.  3. 


Fig.  3. 


The  fibre  discs  carry  self-cleaning  phosphor  bronze  contacts. 
In  certain  positions  the  circuit  through  the  pairs  of  phos- 
phor bronze  springs  is  completed  through  the  metallic  seg- 
ments which  are  connected  together;  at  other  times,  the 
phosphor  bronze  springs  are  kept  apart  by  the  fibre  disc. 

Each  selector  has  one  of  these  sequence  switches  and 
others  come  into  operation  in  oonnection  with  the  line 
finders  and  registers. 

The  line  finder  consists  • of  three  sets  of  brushes,  120 
degrees  apart  but  not  in  the  same  plane.  Each  brush 
moves  over  a bank  of  twenty  contacts,  and  the  three  sets 
are  wired  together  so  that  any  one  of  the  sixty  contacts  in 
the  bank  may  be  tapped  by  one  or  other  of  the  brushes  in 
the  course  of  a complete  revolution.  The  calling  line  is 
found  through  one  of  its  test  contacts  which  is  raised  to 
a potential  of  36  volts  by  the  subscribers’  line  relay.  A 
brake  magnet  prevents  overshooting  of  the  brushes. 

The  preliminary  and  final  selectors  each  consist  of  a shaft 
carrying  ten  sets  of  three  brushes  which  sweep  over  a 
semi-circular  bank  of  twenty  contacts.  The  brushes  do  not 
touch  the  contacts  normally  but  one  particular  set  is  tripped 
by  a brush  selector  which  consists  of  a spindle  carrying  ten 
spokes  arranged  in  a spiral  from  top  to  bottom.  One  of 
the  spokes,  depending  on  the  number  of  impulses  sent, 
catches  a trigger  and  releases  tiie  required  set  of  brushes. 
The  brushes  rotate  until  an  idle  trunk  is  found,  this  being 
determined  by  a battery  potential  of  36  volts  on  the  test 
contact.  When  the  connection  is  clear  the  brushes  com- 
plete the  revolution,  the  tripped  set  being  then  restored  to 
position  by  a roller. 
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A special  ribbon  cable  is  used  in  w iring  the  selector  banks. 
A number  of  wires  are  woven  side  by  side  into  a ^ilk  or 
cotton  ribbon,  the  insulation  'being;  removed  at  definite 
intervals  at  spots  whlich  lie  diagonally  across  the  cable.  The 
backs  of  jhe  selector  contacts  terminate  in  clips  which  are 
pushed  oyer  the  appropriate  bare  points  on  the  cable  and 
soldered  in  position. 

The  registers  are  somewhat  similar  to  the  sequence 
switches,  and  their  use  practically  eliminates  lost  calls, 
because  the  register  stores  the  impulses  when  no  selector  is 
vacant,  and,  if  the  subscriber  does  not  replace  his  receiver 
in  the  meantime,  the  register  will  take  up  the  call  directly 
a selector  is  free. 

There  is  one  register  for  each  digit,  and  the  trains  ot 
impulses  sent  by  the  subscriber  are  complementary  to  the 
number  which  he  dials.  As  the  impulses  come  in,  the  cor- 
responding registers,  move  part  of  a revolution.  Switching 
from  one  register  to  the  next,  after  any  train  of  impulses,  is 
accomplished  by  the  last  impulse  which  is  about  four  times 
as  long1  as  the  others.  This  operates  on  a sequence  switch 
which  is  governed  by  a slow-acting  relay.  A vacant 
selector  having  been  found,  the  bru$lj  tripping  spindle  begins 
to  rotate,  and  as  it  passes  through  each  position  it  sends 
an  impulse  to  the  register  Which  moves  round  one  step. 
The  two  mechanisms  rotate  together,  until  the  register  has 
completed  its  revolution,  when  the  circuit  for  the  trip 
spindle  is  broken  and  both  mechanisms  stop.  The  selector 
brushes  then  revolve  and  find  an  idle  connector.  line 
brush  spindle  of  this  is  set  under  the  control  of  the 
tens  register  and  the  brushes  again  revolve  ; an  impulse  is 
fhe.n  sent  to  the  unit  register  for  every  contact  passed 
over  so  that  the  brushes  are  stopped  in  the  required  position. 

As  regards  the  translation  of  impulses,  the  o to  9 system 
of  numbering  is  used  in  the  W.E.  system,  *.t\,  a 000-line 
trunking  scheme  is  divided  into  groups,  viz.,  0000-0999  and 
i,ooa-i,999  (see  Fig.  4).  In. such  a case  each  1,000  group 


Fig.  4. 


i$  sub  divided  into  five  200-line  units,  each  served  by  twenty 
connectors  multiplied  together  (since  each  connector  serves 
200  lines).  The  selector  levels — twenty  contacts  per  level 
— each  serve  one  200-line  group,  each  contact  in  the  level 
leading  to  a connector.  The  first  five  levels  in  the  selector 
serve  the  five  200-line  units  in  the  “o  " thousand,  the  re- 
maining five  serving  the  “ 1 ” thousand.  Consider  now’ 
the  number  1434.  The  number  being  in  the  “ 1 ” thousand 
will.be  in-  the  top*  five  levels  of  the  selector.  The  kxxi  re- 
gister is  arranged  to  pull  up  a relay  for  all  odd  digits.  The 
subscriber  then  dials  3.  This  sets  the  100’s  register  and, 


also  being  odd,  pulls  up  a second  repeating  relay.  The 
brush  spindle  on  the  selector  now  commences  to  rotate, 
sending  an  impulse  at  ever}-  ^tep.  The  register  skips 
round  two  stops  per  impulse,  and  so  wtill  complete  its  revo- 
lution in  two  stages.  The  first  repeating  relay  being  up, 
however,  the  circuit  is  not  broken  and  the  register  makes 
another  revolution.  This  results  lin  the  7th  set  of  brushes 
(2  and  5)  being  tripped  and  the  selector  brushes  now  rotate 
and  find  an  idle  connector  in  this  level,  which  is. wired  to 
the  12  and  13  group. 

(To  be  continued .) 


’ EFFICIENCY  EXHIBITION. 


The  “ 100  % ” Efficiency  Exhibition  at  Olympia,  pro- 
moted by  the  Daily  Mail , was  opened  by  Sir  Robert  Horne 
yesterday,  the  10th  insb,  and  will  remain  open  until  the 
26th.  During  this  period  all  interested  in  business  and 
manufacture  can  hardly  fail  to  obtain  ideas  helpful  in  the 
conduct  of  the  operations  they  are  engaged  in,  at  least 
that  is  our  impression  from  our  first  visit  to  the  200 
separate  stands.  Every  inch  of  space  is  booked  up,  and 
the  exhibits  are  of  a varied  nature,,  those  of  electrical  in- 
terest covering  equipment  from  the  44  Rawlplug  ” to  an 
automatic  electrical  arc  welding  equipment  shown  in  opera- 
tion by  the  B.T.I1.  Company,  who,  by  the  way,  have  a 
most  attractive  stand  (No.  52),  reminiscent  of  a Greek 
temple.  The  Company’s  products  from  turbo-generators 
and  motors,  electrical  gear  for  railways  and  tramways, 
and  electrical  rivet  heaters  down  to  lamps  and  X-ray  ap- 
paratus, are  all  represented  by  actual  samples,  models,  or 
drawings  and  photographs. 

Electrical  heating  apparatus  is  shown  by  C.  R.  Belling 
and  Company,  on  whose  stand  may  be  inspected,  besides 
the  original  and  well-tried  designs,  at  least  three  new 
designs,  with  entirely  newT  arrangements  for  the  elements 
— to  be  referred  to  more  fully  later — which  would  appear  to 
be  at  least  quite  as  efficient  as  the  pioneer  Belling  de- 
signs. 

Telephones,  Marconi  Wireless,  high  speed  telegraphy, 
small  lighting  sets,  etc.,  are  on  view  at  various  stands, 
while  some  of  the  technical  colleges  have  noteworthy  ex- 
hibits. Ex-Service  men  may  be  seen  working  at  48 
different  trades,  and  the  B.O.T.,  Ministry  of  Labour, 
Ministry  of  Health,  the  Hospitals,  & c.,  compel  attention. 
At  intervals,  when  the  baffd  is  not  playing,  music  is  ren- 
dered by  the  Stentorphone — a device  using  compressed  air 
to  give  greatly  increased  volume  to  the  sounds  derived 
from  an  ordinary  gramophone  record. 


Trade  Notes. 


A special  offer  of  electric  light  fittings  and  accessories  at 
reduced  prices  is  being  made  to  the  Trade  during  this  month 
by  the  General  Electric  €0.f  Ltd.  (67,  Queen  Victoria  Street, 
K.C.4).  Some  bowl  and  sphere  pendants,  and  vitreous 
enamelled  steel  reflectors  and  lanterns  are  among  the  items 
listed  in  pamphlet  F 2480,  in  which  we  also  notice  table  standards, 
silk  shades,  w^ood  blocks,  counter-weights  and  other  items. 
Another  leaflet  from  the  G.E.C.  deals  with  Benjamin  R.L.M. 
standard  dispersive  reflectors  for  use  with  vacuum  and  gas-filled 
type  lamps  of  all  sizes.  The  lamp  filament  is  shielded  from 
direct  view  so  as  to  prevent  glare. 

The  Midland  Electric  Manufacturing  Co.,  Ltd.  (Barford  Street, 
Birmingham),  have  just  published  a booklet  entitled,  “The 
M.E.M.  Message.”  It  gives  a description  of  the  Company’s 
methods  in  the  design  and  manufacture  of  ironclad  switch  and 
fuse  gear.  It  is  clamed  that  these  methods  are  unique  in  the 
electrical  industry,  in  that,  although  only  a small  range  of 
ironclad  swatch  and  fuse  gear  is  made,  it  fulfils  practically  every 
need  in  lighting  and  power  installations,  while  the  designs  arc 
made  on  standardised  and  mass  production  methods.  The 
booklet  is  illustrated  with  photographs  of  the  Company’s  works^ 
offices,  and  productions.  Copies  will  be  sent  on  application] 
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Various  Items. 


Manchester. — £100,006  is  to  be  spent  on  mains  extensions 
^(Darwtn.— The  Electricity  Commissioners  have  sanctioned  a 
loan  of  £11^674  for  the  local  electricity  undertaking., 

West  Bromwich. — Application  is  to  be  made  to  the  Electricity 
Commissioners  for  permission  to  borrow  £67,000  for  additional 
plant. 

Belfast — The  Electricity  Commissioners  are  to  be  asked 
to  sanction  a further  loan  of  £24,000  in  connection  with 
urgent  extensions. 

Chorley  Hospital.—  Leyland  Motors,  Ltd.,  have  presented 
Chorley  Hospital  with  a complete  electric  lighting  and  power 
set,  value  £350,  to  be  used  in  connection  with  X-ray  work. 

Todmorden. — -The  Corporation’s  application  to  borrow 
£31,000  for  new  mains  and  plant,  in  connection  with  the  bulk 
supply  by  the  Yorkshire  Electric  Power  Company,  has  been 
sanctioned  by  the  Commissioners. 

Meetings. — The  next  monthly  meeting  of  the  Birmingham 
and  District  Electric  Club,  will  be  held  at  the  Grand  Hotel, 
Colmore  Row,  on  Saturday,  February  12,  at  7.0  p.m.  Paper  : 
“ Reminiscences  of  the  Test  Bed,”  by  Mr.  C.  J.  A.  McDonald 
(Member) . 

Rethymo  (Crete). — Tenders  are  required  by  March  20  for 
providing  the  town  of  Rethymo  in  Crete  with  electric  light  and 
power.  A booklet  (in  modern  Greek)  giving  the  conditions  of 
tender,  together  with  a summary  translation  and  a plan  of 
Rethymo,  can  be  seen  in  Room  48,  Dept,  of  Overseas  Trade,  35, 
Old  Queen  Street,  S.W.i,  up  till  February  22. 

Tenders  Accepted. — The  Director  of  Army  Contracts  has 
accepted  the  tender  of  English  Electric  & Siemens  Supplies, 
Limited,  for  the  supply  of  Metal  Filament  Lamps  (Vacuum  and 
Gasfilled  Types)  covering  approximately  1 00, 000  lamps.  The 
Company  have  also  secured  a contract  from  the  London  County 
Council  for  100,000  Metal  Filament  Electric  Lamps. 

The  Faradgy  House  Journal. — vw.  ix.,  No.  2,  contains  among 
other  items  an  article  by  E.  S.  Ritter,  on  the  accurate  measure- 
ment of  insulation  resistance  of  house  wiring  by  means  of  the 
“ Megger  ” or  a battery  and  galvanometer.  A brief  description 
of  the  Peebles— -La  Cour  Motor-Converter  is  also  contributed, 
whilst  the  doings  of  “ Old  Faradians  ” are  chronicled  as  usual. 

* Blackburn.— The  T.C.  are  applying  to  the  Electricity  Com- 
missioners for  sanction  to  extensions  of  the  new  generating 
station  at  Whitebirk,  costing  £850,000,  by  the  provision  of  a 
second  generator  and  ancillary  plant  and  buildings. Difficul- 

ties have  been  experienced  in  maintaining  the  standard  piessure 
in  the  borough  owing  to  the  overloading  of  the  old  geneiating 
station  in  Jubilee  Street. 

Saltord. — -The  Council  has  decided  to  boriow  £750.000, 
of  which  £75,000  is  required  by  the  Electricity  Department. 
The  Labour  Members  regarded  the  period  for  repayment 
(20  to  60  years)  as  too  short,  and  the  rate  ol  interest  (6  per 

cent. )  too  high,  and  suggested  that  the  Government  should 
provide  the  money  in  the  same  way  that  they  controlled  and 
provided  material  during  the  war. 

Burnley.— A decision  reached  by  the  Tramways  Committee 
to  reduce  wages  of  fitters  by  6d.  per  hour  recalls  the  tramless 
Sundays  experienced  some  months  ago.  The  engineers  applied 
for  an  increase  of  6d.  per  hour.  Pending  a settlement  an  embargo 
was  placed  on  overtime  work.  The  embargo  has  now  been 
withdrawn,  and  the  Committee  consider  they  are  within  their 
rights  in  withdrawing  the  6d.  increase. 

Bolton.— The  Tramways  Manager  reports  that  the  electric 
current  required  for  lighting  is  still  taken  from  the  metal 
wires  of  the  tiamways,  and  the  charge  made  entails  a loss  on 
the  department.  Attention  was  called  to  a resolution  that 
the  current  required  for  street  lighting  be  taken  direct  from  the 
main  and  not  from  the  tramway  wires.  The  charge  for  current 
was  increased  to  £3  10s.  per  lamp  per  annum  , and  it  was  decided 
to  ask  for  a discontinuance  of  the  present  system. 

Modem  Electrical  Theory. — It  is  announced  by  the  Cambridge 
University  Press  that  in  order  to  keep  Dr.  N.  1<.  Campbell’s 

book,  “ Modern  Electrical  Theory,”  abreast  of  the  times,  mono- 
graphs edited  by  Dr.  Campbell,  each  corresponding  roughly  to 
a chapter  of  the  book,  are  being  prepared  and  will,  it  is  hoped, 
be  published  next  October. yv It  would  seem  that  such  a scheme, 
for  a subject  which  is  so  important  and  in  which  fresh  contri- 
butions to  our  knowledge  arc  continually  being  made,  has  great 
possibilities. 

Yorkshire  E.P.  Co.-  -The  net  profit  for  the  year  ended  Dec. 
31  last,  after  payment  of  interest,  etc.,  and  including  the 


balance  brought  forward  of  £17,596  is  £82,336.  After  payment 
of  the  6 per  cent,  dividend  on  the  cumulative  pref . shares,  a total 
dividend  of  8 per  cent,  per  annum  is  being  paid  on  the  or  dinary 
shares,  leaving  £15,000  to  be  added  to  the  general  reserve 
fund,  which  will  stand  at  £89,000,  and  a balance  of  £20,939 
is  to  be  carried  forward.  The  Company  has  therefore  had  a 
very  successful  year.  Out  of  62  authorised  distributors  in  the 
Company’s  area,  40  are  taking,  or  have  agreed  to  take,  a bulk 
supply,  and  other  negotiations  are  proceeding. 

Foreign  Catologues. — An  index  of  Foreign  Trade  Catalogues 
available  in  the  B.O.T.  Dept,  of  Overseas  Tiade  contains  refer- 
ences to  15,000  catalogues  of  German,  Austrian,  U.S. A. . Italian, 
Belgian,  Canadian,  Swiss,  Danish,  French,  Japanese,  Polish, 
Swedish,  Norwegian,  Portuguese,  Spanish  and  Finnish  firms. 
They  may  be  examined  by  U.K.  manufactureis  in  the  Library 
of  the  Foreign  Samples  Section,  at  7-11,  Old  Bailey,  E.C.4, 
or  copies  will  be  sent  out  on  loan  to  manufacturers  in  the  pro- 
vinces who  may  desire  to  inspect  them.  During  the  year 
1920,  6,482  catalogues  were  borrowed  by  506  firms,  the  total 
number  borrowed  since  the  inauguration  of  the  library  being 
28,000.  It  is  hoped  that  the  facilities  provided  by  this  library 
will  be  fully  utilised  by  manufacturing  firms  in  the  United 
Kingdom.  The  Foreign  Sample  Exhibition  is  always  open. 

Electricity  and  Housing  Problems.— A valuable  contribution 
to  the  literature  now  available  to  promote  a proper  appreciation 
of  the  way  in  which  electricity  may  be  utilised  for  heating, 
cooking,  lighting  and  other  domestic  applications,  is  made  by 
the  appearance  of  a pamphlet  entitled  “ The  Power  behind  the 
Home,”  issued  by  the  Electrical  Development  Association 
(Great  Britain  and  Ireland).  Illustrations  are  given  of  (1) 
the  artisan  dwellings  recently  erected  at  Billingham,  Stockton* 
on -Tees,  by  the  Newcastle-on-Tyne  Electrical  Supply  Co., 
and  fitted  for  electric  lighting,  heating,  and  cooking  ; (2)  the 
houses  built  by  the  Boro’  Council  of  Hammersmith,  and  some- 
what similarly  fitted.  Committees  or  persons  interested  in 
Housing  should  not  fail  to  study  the  pamphlet  in  question, 
which  may  be  obtained  from  the  E.  D.  A.  Offices,  Hampden 
House,  84,  Kingsway.  W.C.2. 

Electricity  8upply  in  Hereford. — Mr.  Dymond,  the  chairman  of 
the  Hereford  Electricity  Committee,  has  formulated  a scheme 
for  providing  electric  current  throughout  the  County  of  Hereford, 
and  for  a part  of  Gloucestershire,  and  so  far  has  been  very  success- 
ful in  getting  the  sympathy  of  the  authorities.  The  City  Council 
have  already  received  the  sanction  of  the  Electricity  Com- 
missioners to  supply  a number  of  parishes,  and  the  Treasury 
are  prepared  to  grant  the  Corporation  £19,857  for  extending 
their  supply  to  Leominster,  Kington  and  Wesbley  areas. 
Since  the  scheme  has  been  put  forward,  a newly  elected  member 
of  the  Council  took  exception  owing  to  the  big  financial'  risk 
involved,  but  Mr.  Dymond  assured  that  body  that  he  had 
seldom  come  across  a financial  proposition  that  had  less  element 
of 'danger  in  it  than  that.  In  all  seriousness  he  would  state, 
that  if  the  Council  desired  to  get  iid  of  the  liability,  and  offered 
him  the  undertaking  to  buy,  he  would  very  soon  be  able 
to  come  along  with  the  necessary  money  to  pay  for  it  from  the 
electric  manufacturing  trade,  who  would  be  only  top  pleased 
to  buy  it  at  its  book  value  as  it  stood.  The  opposition  to  the 
scheme  was  eventually  withdrawn. 
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ELECTRONS. 


By  Sir  William  Bragg,  K.  B.E.,  F.R.S. 


The  1 2th  Kelvin  Lecture,  recently  delivered  before 
tLe  ImstE.E. , was  on  the  subject  of  electrons,  and  as 
due  lecturer,  ■Sir  Wim.  Bragg,  explained  most  clearly 
the  exact  state  of  our  knowledge  and  the  bearing  oif 
{.resent  investigations  leading  to  an  appreciation  of  die 
problems  of  radiation  and  material  structure,  we  shall 
reproduce!  the  lecture  almost  in  full. 

In  recent  years  the  results  of  experimental  research 
on  die  properties^  of  elections  Lave  accuimuiated  with 
startling  rapidity ..  As  knowledge  grows,  the  import- 
ance of  the  part  played  by  the  electron  in  the  mechanics 
of  the  world  becomes  ever  clearer.  There  are  all  the 
right  signs  that  progress  is  r being  made  along  a road 
that  really  leads  somewhere  ; we  .are  continually  finding 
that,  through  some  electron  action,  phenomena  are 
linked*  together  between  which  we  had  hitherto  seen  no 
connection.  Precision  is  given- to' our  , views  : we  find 
ourselves  able  to  express,  quantitatively  and  with  con- 
fidence, laws  and  relations'  which  have  been  matters  of 
vague  surmise.  * Every  experiment’ that  is  finished  sug- 
gests othets  that  are  promising.  The  whole  world  of 
experimental  physics  is  full  of  new  life,  and  of  the 
consciousness  that  after  a period  of  hesitation  the  tide 
of  discovery  is  sweeping  on  again.  I hope  I may  be 
allowed  to  claim  {hat  when  an  advance  is  made  in  the 
realm  of  physics  all  other  natural  sciences  feel  the 
impulse  sooner  or  later. 

It  helps  to  a right  appreciation  of  the  position  as 
regards  the  electron  if  we  observe  its  strong  re- 
semblance to  the  older  state  of  things  when  first  the 
atomic  theory  of  matter  was  dearly  defined.  Just  as 
chemistry  -has  grown  and  prospered  on  its  recognition 
of  the  unit  of  matter,  so  electrical  science  has  already 
oegun  a new  life,  and  to  all  seeming  a most  vigorous 
one,  based  on  the  understanding  of  Nature’s  unit  of 
electricity.  There  are  many  different  atoms  of  matter, 
nearly  a hundred  are  distinguishable  by  their  different 
cl  errucal  reaction : but  the  number  of  different  kinds 
of  electrical  atoms  is  very  much  more  limited.  We  are 


dear  as  to  the  existence  of  one,  the  electron,  Nature’s 
unit  of  negative  electricity.  We  suppose  that  there  is 
a definite  positive  counterpart,  but  our  ideas  about*  it 
are  much  less  precise.  We  seem  to  get  along  very 
well  at  present  without  any  intimate  knowledge  of  the 
positive — or,  perhaps,  we  should  say  positives:  for 
present  purposes  the  negative  unit  is  that  which  gives 
definition  to  our  work. 

If  the  chemist  has  found  so  much  profit  in  his 
recognition  of  the  fact  that  Nature  has  just  so  many 
ways,  and  no  .more,  of  doing  up  parcels  of  matter,  the 
electrician  will  surely  gain  in  the  same  way,  when  he 
grasps  the  fact  that  electricity  is  not  merely  measur- 
able in  quantity,  but  that  there  is  already  a unit  of 
Nature’s  choice,  possibly  no  more  than  one  unit.  We 
may  say  with  justice  that  the  most  wonderful  advances 
in  modem  physics  are  the  regard  for  our  appreciation 
of  this  truth,  and  we  may  hope  with  equal  justice  that 
we  are  vet  far  from  reaping  (the  full  benefit. 

The  first  suggestion  of  the  atomic  character  of  elec- 
tric charge  came,  it  is  well  known,  .from  observation, 
of  the  laws  of  electrolysis.  Since  the  movement  of 
atoms  or  atom  clusters  or  ions  across  the  electrolytic 
cdl  was  accompanied  by  a simultaneous  transfer  of 
electricity,  in  which  each  ion,  of  whatever  nature,  bore 
always  the  same  charge,  or  at  least  a simple  multiple 
of  it,  there  was  a clear  indication  that  this  division  of 
electricity  into  parcels  of  constant  magnitude  implied 
the  existence  of  -some  natural  unit  charge.  No  pro- 
gress, however,  was  made*,  or  could  be  mode,  so  long 
as  the  charge  could  only  be  observed  as  an  attach- 
ment to  an,  ion : it  was  not  even  dear  that  it  could 
ever  have  a separate  existence.  In  the  long  series  of 
researches  which  finally  led  to  the  isolation  of  the 
electron  and  the  determination  of  its  properties,  there 
were  certain  that  marked  definite  stages  in  the  forward 
movement.  Crookes  examined  the  electric  discharge 
in  bulbs  exhausted  to  a high!  degree  by  the  new  air 
pumps  which  he  had  succeeded  in  making;  and  he 
observed  the  so-called  cathode  rays,  streaming  away 
from  the  negative  electrode.  He  showed  that  they 
possessed  the  properties  to  be  expected  from  a stream 
of  particles  projected  across  the  bulb,  and  carrying 
negative  electricity  with  them  ; for,  on  the  one  hand, 
they  could  heat  up  bodies  on  which  they  fell,  and,  on 
the  other,  they  were  deflected  in  crossing  a magnetic 
field.  Crookes  spoke  of  a fourth,  state  of  matter,  and 
defended  his  view  against  (the  opposing  hypothesis, 
held  largely  on  the  Continent,  that  the  stream  con- 
sisted of  electromagnetic  waves  in  some  form  or  other. 
Hertz  showed  that  the  rays  could  pass  through  thin 
sheets  of  matter  such  as  aluminium  leaf,  and  Lenferd 
took  advantage  of  this  to  coax  them  outside  the 
bulb  and  display  their  effects  in  the  air  outside. 

In  the  later  years  of  the  last  century  came  the  great 
experiments  of  Wiechert,  Thomson,  and  many  other 
well-known  observers  who  weighed  the  electron  and 
measured  its  charge,  and  showed  that  there  was  only 
the  one  electron,  though  it  was  to  be  found  everywhere 
and  in  every  body.  Since  then,  the  measurements  of 
these  quantities  have  teen  repeated  many  times  with 
increasing  skill  and  understanding.  They  have  reached 
their  present  high-water  mark  perhaps  in  the  experi- 
ment of  Millikan  at  Chicago,  who  gives  us  the  value  of 
/he  charge  in  electromagnetic  units  e = 1.591  x 10— 20, 
the  mass  being  .0903  x ia~27  gramme,  or  1/1  830  of  the 
mass  of  the  hydrogen  atom. 
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* So  we  arrive  finally  at  an  accurate  comparison  of 
these  unique  and  fundamental  units  of  Nature  with  the 
units  which  we  ourselves  have  chosen  for  our  con- 
venience, and  without,  of  course,  any  relation  to  the 
other.  We  infer  from  experiments,  such  as  those  of 
Kaufmann  and  Rucherer,  that  the  energy  of  the  moving 
electron  may  be  considered  to  exist  wholly  in  the  form 
of  electromagnetic  energy  such  as  is  necessarily  present 
when  an  electrical  charge  is  in  motion  ; and  that  its 
mass  is  in  this  way  perfectly  accounted  for.  But  this 
condusiion  sets  a limit  to  the  size  of  the  electron,  and 
we  must  assume  that  its  radius,  if  ifs  form  is  spherical, 
is  not  more  than  10— 13  cm.  or  about  a hundred-thou- 
sandth of  the  radius  of  any  atom. 

Why,  we  may  well  ask,  have  these  measurements  of 
charge  and  mass  never  been  made  before?  The  elec- 
tron is  everywhere  : the  transfer  of  electricity  from  place 
to  place  consists  always  in  the  transfer  of  electrons. 
The  electrical  current  is  a huinyring  stream'  of  electrons  : 
all  our  electrical  machin’ery  concerns  itself  with  setting 
these  in  motion,  of  giving  them  energy,  and  again  with- 
drawing it.  In  the  processes  of  electrolysis,  the  elec- 
trons are  handed  to  and  fro.  Everywhere  they  fill  the 
stage.  Why  have  we  not  noticed  hitherto  their  qualities, 
vrhich  so  far  can  be  expressed  so  simply? 

The  answer  is  that  we  have  never,  until  recently, 
been  able  to  make  them  move  fast  enough  in  spaces 
sufficiently  empty  of  air  or  other  gases.  It  is  only 
when  an  electron  has.  a sufficient  speed  that  it  can 
escape  absorption  in  the  atoms  which  it  muist  be  con- 
tinually meeting.  Unless  an  electron  has  a speed  ex- 
ceeding aibout  a three-hundredth  of  the  velocity  of  light, 
that  is  to  say,  such  a speed  as  it  acquires  in  falling 
through  a potential  of  a few  volts,  it  sticks  to  the  next 
atom  it  runs  up  against  : even  with  ten  times  that  speed 
it  can  only  move  a fraction  of  a millimetre  through  air 
at  ordinary  pressure  before  it  loses  its  velocity  and, 
therefore,  its  power  of  going  through  the  atoms.  When 
Crookes  first  saw  the  cathode-ray  stream  in  full  course, 
it  was  because  he  had  reduced  the  number  of  gas  mole- 
cules in  his  bulb  to  such  an  extent  that  an  electron 
couid  fly  in  a straight  line  from  end  to  end  of  the  bulb 
‘without  going  through  more  than  a hundred  atoms  or 
so,  and  the  induction  coil  had  given  it  quite  enough 
speed  to  do  that  without  turning  out  of  its  course; 
no  matter  what  sort  of  atoms  they  were.  Incidentally, 
since  atoms  can  be  traversed  in  this  way,  we  naturally 
think  of  an  atom  as  a very  empty  affair. 

Electrons  flying  still  faster  than  in  the  discharge 
tubte  are  fouind  to  constitute  a part  of  the  radiation 
from*  radioactive  substances.  Some  of  the  j3-rays  have 
velocities  nearly  equal  to  that  of  light,  and  can  pass 
through  millions  of  atoms  before  their  energy  is  spent. 
In  open  air  a j3-ray  may  have  a course  of  metres  in 
length,  though  it  is  generally  broken,  by  encounters 
with  traversed  atoms,  into  a path  full  of  corners  and 
irregularities. 

It  is  speed  which  gives  separate  existence  to  the 
moving  electron : and  speed  which  also  betrays  its 
presence  to  us.  For,  on  its  way,,  the^electran  here  and 
there  chips  away  another  electron  from  an  atom  which 
it  is  crossing  and  leaves  behind  it  a separation  of 
electricities  which  may  subsequently  influence  chemical 
action,  as  in  the  case  of  the  phorphorescent  screeq  or 
photographic  plate,  or  provide  a current  for  the  ionisa- 
tion chamber.  We  do  not  know  exactly  how  this  re- 
moval of  electrons  is  effected ; nor  why  some  atoms 
part  with  electrons  more  easily  than  others  so  that  the 


flying  electron  loses  less  energy  as  it  goes  through ; 
there  is  much  that  is  obscure  in  the  whole  process.  But 
it  gives  us  a ready  means  of  observation,  without  which 
indeed  our  knowledge  of  the  electron  would  be  far  less 
than  it  is. 

These  electrons  which  are  so  made  manifest  by  speed 
form  but  a minute  fraction  of  their  whole  number. 
They  are  to  be  found  in  every  body,  and  in  every  atom 
of  every  body.  They  form  one  of  the  elements  of  con- 
struction of  every  atom ; and  it  is  one  of  the  most 
immediate  aims  of  present  research  to  find  in  what  way 
they  are  built  into  atomic  structure.  In  every  atom 
there  are  electrons  of  which  one  can  be  removed  at 
the  cost  of  a certain  amount  of  energy,  of  the  order  of 
10— 11  ergs;  part,  or  perhaps  all,  of  which  may  be  re- 
coverable, so  that  the  store  of  energy  in  the  atom  Re- 
mains what  it  was.  The  potential  through  which  an  elec- 
tron must  fall  so  that  it  acquires  this  energy,  and  is  able 
to  effect  this  removal  when  it  strikes  the  atom,  is  known 
as  the  ionisation  potential.  Whether  a second  electron 
can  be  removed  at  anything  like  the  same  cost  is  diffi- 
cult to  say.  There  are  other  electrons  with  the  atom 
which  are  intrinsically  far  more  difficult  to  remove. 
On  the  other  hand  some  atoms,  for  example  those  of 
the  metals,  have  each  one  or  more  electrons  which  are 
little  more  than  hangers-on,  and  are  indeed!  removed 
with  very  little  trouble.  A block  of  pure  metal  is  full 
of  such  loosely  bound  electrons,  so  that  if  an  electric 
potential  difference  is  maintained  across  the  block  an 
electron  flow  or  electric  current  is  produced.  The 
metal  “conducts.” 

At  sufficiently  hiigh  temperature  all  bodies  become 
conductors ; we  must  imagine  that  the  violent  thermal 
agitation  shakes  electrons  free  from  their  ties  to  the 
atoms  even  when  at  low  temperature  the  bonds  ordi- 
narily remain  unbroken.  At  high  temperature,  too, 
the  electrons  acquire  high  velocities  as  they  move  to 
and  fro  with  their  proper  share  of  heat  energy.  At 
the  surface  of  the  hot  body  the  electrons  may  break 
away;  and  hence  the  “ thermionic  emission  ” investi- 
gated by  O.  W.  Richardson.  So  copious  is  this  supply 
of  electrons  at  the  surface  of  a hot  body  that  if  the 
latter  is  made  negative  in  potential  relative  to  its  sur- 
roundings there  is  a current  discharge  which  may 
sometimes  be  measurable  in  amperes.  Of  course,  such 
a current  can  only  pass  one  way,  negatively  from  the 
hot  body,  or  positively  towards  it.  So  we  get  the 
basic  principle  of  the  “ valve  ” : and  so  Coolidge  pro- 
vides the  electrons  for  projection  against  the  target 
in  the  X-ray  bulb  which  he  has  designed.  At  this 
point  we  find  already  the  adaptation  of  our  new  know- 
ledge of  electrons  to  apparatus  of  extraordinarily 
great  use  to  mankind. 

If  now  we  plunge  a little  deeper  into  our  subject 
we  come  to  certain  most  fascinating  regions  of  it, 
where  exploration  is  still  in  full  progress.  In  one  of 
these  we  find  the  most  remarkable  connection  between 
moving  electrons  and  electro-magnetic  waves.  The 
one,  it  seems,  can  always  call  up  the  other:  and  the 
action  obeys  certain  precise  numerical  laws. 

(To  be  continued.) 


Personal. — Messrs.  H.  W.  Smith  and  Co.  (1920),  Ltd.,  Electrical 
Wire  and  Cable  Manufacturers,  of  Lydbrook,  Glos,  and  Central 
House,  Kingsway,  London,  W.C.2.,  have  engaged  Mr.  W.  T. 
Rushton,  late  of  the  Fuller  Electrical  and  Mfg.  Co.,  as  one  of 
their  representatives  for  the  sale  of  their  cables  and  wires  in 
London. 
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TESTING  MOTORS  FOR  ELECTRICAL  INPUT* 


In  determ&n/iaig  the  efficiency  of  a motor  it  Es  neces- 
sary to  measure  the  inpuit  of  electrical  power  and  also 
the  output  of  mechanical  power.  The  ratio  of  these 
fcwt>  quantities  is  equal  numerically  to  the  efficiency  of 
the  motor  for  the  particular  load  at  which  the  measure- 
ments are  made.  The  output  in  mechanical  power  can 
be  measured!  by  means  of  a ptxxny  brake,  by  absorp- 
tion of  the  power  through  a generator  connected  to 
the  motor,  or  by  other  convenient  means.  Measure- 
ments of  the  input  of  a calibrated  motor  are  made  for 
the  determination  of  the  characteristics  of  stock  genera- 
tors and  other  equipments  such  as  reducing  gears,  etc. 
When  the  input  to  a motor  is  to  be  measured  for 
such  purposes  it  is  essential  that  the  measurements 
be  taken  correctly  in  order  to  avoid  erroneous  results. 
The  accuracy  of  all  tests  obviously  depends  upon  the 
accuracy  of  the  instruments,  and  care  should  be  taken 
in  selecting  and  reading  the  instruments  if  correct 
results  are  to  be  obtained. 
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Fig.  1.— Diagram  Showing  Method  of  Testing  Single- 
Phase  Motor. 

The  method  of  measuring  the  input  of  a single- 
phase motor  of  any  type  is  shown  in  Fig.  1,  the 
ammeter,  voltmeter  and  wattmeter  being  connected 
as  indicated.  The  ammeter  measures  the  current 
through  the  motor,  the  voltmeter  measures  the  voltage 
across  the  terminals  of  the  motor,  and  the  wattmeter 
the  total  power  input  to  the  motor.  With  the  con- 
nections as  shown  the  wattmeter  would  also  measure 
the  slight  losses  in  the  voltmeter  and  the  potential 
coil  of  the  wattmeter,  but  for  motors  of  0.25  h.p.  and 
larger  this  loss  is  so  small  th^t  it  may  be  neglected. 
The  power-factor  may  be  calculated  by  dividing  the 
true  watts  as  indicated  by  the  wattmeter  by  the  pro- 
duct of  the  volts  and  the  amperes. 

The  approximate  load  on  a three-phase  motor  may 
be  determined  by  measuring  the  current  in  one  of  the 
three  lines  and  the  voltage  across  one  phase  using 
connections  as  shown  in  Fig.  2.  If  the  voltage  and 
current  are  approximately  equal  to  the  values  shown 
on  the  nameplate  off  the  motor,  the  motor  is  carrying 
approximately  Ml  load.  If  the  current  is  much 
greater  than  that  shown  on  the  nameplate,  the,  motor 
is  overloaded.  This  method  is  exceedingly  convenient 
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if  a wattmeter  is  not  available,  although  it  does  not 
determine  the  efficiency  of  power-factor  of  the  appara- 
tus. It  gives  fairly  accurate  results,  providing  the 
three-phase  voltages  are  well  balanced.  In  cases  where 
the  voltages  across  the  three  phases  vary  appreciably 
the  ammeter  should  be  placed  in  each  of  the  three 
lines  and  the  average  current  used  in  determining  the 


Fig.  2.— Diagram  Showing  Volt-Anmeter  Method  of  Test- 
ing Three-Phase  Motor. 

load.  In  cases  where  a motor  is  very  lightly  loaded 
and  the  voltages  of  the  different  phases  vary  2 or 
3 per  cent,  the  current  in  three  wires  may  vary  20  to 
30  per  cent.  This  method  of  testing  three-phase  motors 
is  suitable  only  for  cases  where  the  actual  power  input 
is  not  desired,  but  where  current  values  and  voltage 
are  of  importance.  A wattmeter  must  be  used  in  all 
cases  where  power  input  is  desired  unless  the  particu- 
lar motor  in  question  has  been  tested  previously,  using 
a wattmeter,  and  the  input  in  /watts  recorded  for 
various  values  of  current  and  voltage. 
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“ ELECT  ” IRONS  FOR  LOW  VOLTAGES. 


The  illustration  shows  an  “ Elect  ” iron  like  the  one  which 
recently  went  through  the  test  referred  to  in  Electricity 
for  December  24th.  We  have  now  been  informed  by  the 
manufacturers — The  Electric  Heating  Co.  (G.  A.  Hughes), 
of  George  Street,  Croydon — that  they  have  so  arranged 
their  works  and!  methods  that  40,000  “Elect”  irons  are 


always  in  stock  and  progress.  Moreover,  they  have  set 
themselves  to  cater  for  the  growing  business  in  30  to  60 
volt  irons,  brought  about  by  the  greater  use  now  being 
made  of  small  self-contained  generating  sets  in  country 
houses,  farms,  etc.  This  can  be  the  more  readily  attained 
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ELECTRONS. 

By  Sir  William  Bragg,  K.B.E.,  F.R.S. 

(Continued  from  page  94. ) 

Let  us  take  as  an  example  the  production  of  X-rays 
in  a Coolidge  bulb.  A plentiful  supply  of  electrons 
is  provided  at  the  cathode  by  heating  a fine  spiral 
of  tungsten  wire  to  a high  temperature.  A high 
potential  difference  between  cathodes  -and  target  is 
provided  by  some  appropriate  means,  and  the  electrons 
are  hurled  at  the  target,  each  possessing  an  amount 
of  energy  equal  to  the  product  of  the  electron  charge 
and  the  applied  potential.  Where  the  electrons  strike, 
some  of  their  energy  is  converted  into  electro- 
magnetic waves  of  very  high  frequency,  the  so-called 
X-rays.  Suppose  that  we  measure  the  energy  supplied 
to  each  electron — not  an  easy  matter  with  the  usual 
arrangements,  but  very  easily  done  if  as  in  certain  ex- 
periments of  Duane  and  Hunt,  at  Harvard  University, 
the  potential  is  derived  from  a great  storage  battery 
of  20,000  volts.  Suppose,  further,  that  we  analyse  by 
the  X-ray  spectrometer  the  X-ray  radiation  that  issues 
from  the  target.  We  find  that  the  frequencies  of  the 
emitted  rays  may  have  a wide  range  of  values,  but 
that  the  upper  limit  of  the  frequencies  is  always  pro- 
portional to  the  energy  of  the  election,  and,  therefore, 
to  the  potential  imposed  on  the  tube.  Thi^  ratio 
remains  the  same  no  matter  what  is  the  intensity  of 
the  electron  discharge,  and  no  matter  what  the  nature 
of  the  target.  This  ratio  of  electron  energy  to  maxi- 
mum frequency  is  a number  which  has  turned  up  in 
previous  cases  where  the  emission  of  radiation  energy 
has  been  measured : it  is  known  as  Planck’s  constant, 
and  is  denoted  by  “ft.”  Its  Value  is  6:55  x io~27. 
Although  the  constant  has  been  met  with  before,  there 
is  probably  no  instance  where  the  transformation  of 
energy  which  it  governs  is  so  simply  displayed  or  so 
easily  measured  as  tin  the  case  -just  described.  In 
certain  measurements  made  by  Duane  the  potential 
on  the  tube  was  increased  by  degrees,  and  it  was 
observed  that  rays  of  the  given  frequency  appeared  as 
soon  as  the  energy  supplied  to  the  electron  was  equal 
to  the  frequency  multiplied  by  h.  As  the  potential 
wasi  increased  still  further  these  rays*  increased  the 
intensity. 

It  is  to  be  observed  that:  the  production  of  X-rays 
is  no  aggregate  of  individual  efforts  by  separate  elec- 
trons : each  electron  produces  its  own  train  of  X-rays 
when  it  strikes  the  target.  There  is  no  sign  of  any 
combined  action,  as  indeed  is  evident  from  the  fact, 
that  the  intensity  of  the  cathode-ray  stream  is  wd/thout 
influence  on  the  frequencies  of  the  X-rays  produced. 

The  crucial  point  is  that  where  the  energy  of  an 
electron  is  handed  over  in  whole  or  in  part,  the 
frequency  of  the  X-ray  waves  that  take  over  the  energy 
is  determined  by  the  quantity  of  energy  handed  over. 
This  explains  why  there  is  a limit  to  the  frequency 
of  the  X-rays : it  is  because  there  are  some  electrons, 
though  only  a fraction  of  the  whole  number,  w'hich 
give  up  all  their  energy  to  the  formation  of  X-rays  at 
the  moment  of  striking,  before  they  have  lost  energy 
in  collisions.  The  rest  of  the  rays,  all  those  which 
have  lesser  frequencies,!  will  come  from  electrons  that 
have  lost  speed  in  this  way,  or  possibly  have  trans- 


ferred only  part  of  their  energy.  The  atom  9 of  the 
target  is  playing  the  part  of  a transformer,  and  does 
not  determine  the  frequency,  so  far  as  these  effects 
are  Concerned. 

All  this  is  wonderful)  enough  ; but  the  marvel  is 
greatly  increased  by  the  discovery  that  the  effect  ist 
reciprocal.  Just  as  thq  swiftly  moving  electrons  excite 
X-rays,  so  X-rays  when  they  strike  any  substance  lose 
their  'energy,  which  now  appears  as  the  energy'  of 
moving  electrons.  And,  again,  we  find  the  same 
variation  in  the  result  and  the  same  limit  to  that  varia- 
tion. Among  the  electrons  set  in  motion  we  find* 
examining  them  as  soon  as  possible  after  their  motion 
has  begun,  every  variety  of  energy-content  up  to  a 
certain  critical  value  which  is  equal  to  the  frequency 
of  the  X-rays  multiplied  by  the  same  constant  h.  It 
is  to  be  observed  that  we^cannot  measure  all  the  electron 
velocities  as  soon  as  tHfey  exist,  because  some  of  the 
motions  begin  in  the  body  of  the  substance,  into  which 
the  X-rays  have  penetrated,  and  have  lost  speed  on 
the  way  out.  Again,  therefore,  there  is  nothing  against 
the  hypothesis  that  the  energy  of  every  electron  set 
going  by  waves  of  given  frequency  is  originally  the 
same,  and  is  determined  by  the  standard  condition 
already  given. 

Not  only  in  the  casei  of  X-rays  are  these  effects 
observed,  but  also  in  the  case  of  light.  The  only 
difference  is  that  the  frequencies  of  light  vibrations 
are  some  10,000  times  less  than  those  of  X-rays,  and 
the  electron  energies  are  correspondingly  smaller. 
When  the  light  waves  produce  the  electrons  we  have 
what  is  known,  as  the  photo-electric  effect.  The  pro- 
duction of  light  by  electrons  has  been  much  studied 
recently  in  experiments  to  find  “ resonance-potentials,” 
that  is  to  say,  the  magnitudes  of  potentials  which  must 
act  on  electrons  so  as  to  give  them  enough  energy  to 
excite  certain  particular  radiation  from  atoms  on  which 
they  fall.  , 

(To  be  continued.) 

A NEW  WILD-BARFIELD  THERMOSTAT. 


To  meet  the  increasing  defhand  for  a very  close  automatic 
temperature  control  for  electric  ovens,  etc.,  Automatic  and 
Electric  Furnaces,  Ltd.  (281-3,  Gray’s  Inn  Road,  W.C.i) 
have  produced  a new  thermostat  which  can  be  set  for 
temperatures  up  to  400  deg.  F. 

A capsule  filled  with  a volatile  fluid  by  its  expansion  is 
made  to  switch  off  a part  of  the  heating  element  as  soon  as 
the  full  temperature  is  reached.  Afterwards  the  full  current 
is  switched  on  and  off  intermittently  so  that  a steady  tempera- 
ture is  maintained  in  the  oven,  or  otfier  device  controlled. 
The  exact  temperature  to  be  'maintained  can  be  adjusted 
to  a nicety  by  altering  the  position  of  a weight  on  the  lever 
which  projects  outside  the  oven.  Contact  is  made  outside 
the  oven  so  as  to  guard  against  any  explosion  or  ignition 
should  the  articles  being  dried  give  off  an  inflammable  gas. 
The  system  cari  be  modified  isb  meet  various  requirements. 
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Electric  Motors 

and  industrial  electric  plant 
manufactured  at  the  specialist 
works  of  the  Company! 

DICK,  KERR  WORKS,  PRESTON, 
ORDNANCE  WORKS,  COVENTRY, 
PHOENIX  WORKS,  BRADFORD, 

SIEMENS  WORKSf  STAFFORD, 
W1LLANS  WORKS,  RUGBY. 

The  ENGLISH  ELECTRIC  COMPANY,  Ltd., 

Qomd’i  Houm,  Kingsway*  L<mdmtW.C.2.  ; 


Write  us  for 
full  particulars. 


BUSINESS  NECESSITY! 

THE  EQUIPMENT  OF  OFFICE 
OR  FACTORY  IS  INCOMPLETE 
WITHOUT 

Western- Electric 

Interphones 

With  such  a system  the  busy  man  can  keep  in  touch 
with  every  part  of  his  plant  and  can  connect  with 
any  section  by  simply  pressing  a button. 

Our  range  of  these  intercommunication  instruments  is 

COMPLETE. 


Our  staff  of  Telephone  Engineers  are  always  at  the  disposal 
of  our  customers  to  give  absolutely  impartial  advice  on  all 
telephone  matters . 

WtsftmEJicTm  Cmpa/njLvmM  SK"* 
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ASSOCIATION 
CABLES  & WIRES 


HENLEY  Association  . Grade  Cables 
have  justly  earned  their  high  re- 
putation by,,  virtue  of  the  perfection 
of  their,  quality.  'They  are  made  strictly  in 
accordance  with  the  standards  and  formulae 
of  the  Associ&ton — standards  and  formulae 
which  are  available  only  to  those  British 
firms  which  are  members  of  the  Association. 


Look  for  this 
mark  on  every 


Copyright  LI,  B. 
Atkinson  Exclu- 
sive Licensees. 
Members  of  the 
C.M.A. 


Write  for  Catalogues  and  J&a&ets  of 
these  and  many  other  types  of  cables. 


W.  T.  Henley’s  Telegraph  Works  Co.,  Ltd,  Blomfi^ld  St.,  London,  E.C.2. 


The  J.  & P.  Wiring  System  will  enable  you  to  submit  the  lowest 
tender  for  that  Lighting  Contract. 

That  “the  lowest  or  any  tender  will  not  necessarily  be  accepted”  is  a 
familiar  and  necessary  clause  in  Engineering  Specifications,  but  it  will  certainly 
have  no  application  to  a tender  based  on  material  carrying  the  J & P.  mark  and  backed 
by  our  reputation  and  experience. 

When  it  comes  to  demonstrating  to  your  prospective  customer  the  superiority  of  the  J.  & P.  system 
yourtas  will  be  .an  easy  one.  We  will  place  at  your  disposal  one  of  our  Engineers,  who  will  inter- 
view the  purchaser  with  you  and  put  before  him  those  points  which  wijl  not  fail  to  convince  him  as  they 
have  convinced  so  many  before. 

The  J.  & P.  Wiring  System 

is  an  Engineering  Job ; its  solidity  and  ingenuity  please  the  engineer. 

It  is  an  Artistic  Job  ; it  will  not  interfere  with  the  Architects’  design  or  the  householder’s 
scheme  of  decoration. 

It  is  an  Easy  Job  ; all  the  fittings  have  been  designed  to  save  your  wiremen’s  time  and 
ensure  satisfactory  workmanship. 

WRITE  TO-DAY  FOR  FULL  PARTICULARS. 

Johnson  81  Phillips  Ltd.,  " 

Cable  Makers  and  Electrical  Engineers  since  ’ 75, 

CHARLTON,  LONDON,  S.E.7. 

Branches  at : LONDON  {City),  72,  Union  Court,  Old  Broad  St.,E-C.2, 

BIRMINGHAM,  CARDIFF,  BRISTOL,  MANCHESTER,  GLASGOW, 

NEWCASTLE'On-TYNE,  PORTSMOUTH , SWAN  SEA,  and  Australia, 

212 , Clarence  Street , SYDNEY . 
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TO  OW  READERS. 

DfW.llii  1 1 la  published  ever;  Friday,  and,  it  ordered,  U on  sale  at  the 
{U'lftOMfcl  Railway  Station  Bookstalls  and  Newsagents  on  that  day.  Xt  has 
a vSry  Rurge  sale  throughout  the  United  Kingdom*  aa  well 
as  in  the  Colonies  and  Abroad. 

The  Editor  dbee  not  hold  himself  responsible  for  opinions  expressed  by 
Irdiridoal  oontrfbntors,  nor  does  he  necessarily  identify  himself  with 
their  views. 

Questions  to  whiob  ttt  answer  is  required  must  be  accompanied  by  a 
2d.  stamp  for  reply.  When  considered  "of  sufficient  interest  the  answer 
will  probably  appear  in  the  paper. 

New  advertisements  for  the  displayed  columns  and  alterations  to  existing 
ones  must  reaoh  the  publishing  offioe  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issne 
of  the  following  Friday.  This  is  important.  Bate  quoted  on  application. 
Subscription. — 17b.  6d.  a year,  9s.  half-year,  4s.  fid.  a quarter  in  advanoe, 
postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  S.  Hxhtdll  and  Go.,  Ltd., 
96-39,  Maiden  Lane,  London,  W.O.2.  Telephone,  No.  2460  Gsrrard. 


Current  Topics. 

In‘  any  comments  upon  the)  Gas  v.  Electricity  con- 
troversy which  has  raged  for  so  many  years  past,  I 
have  always  held  that  there  is  plenty 
Rivals  no  of  room  for  both  commodities,  each 
Longer.  being  peculiarly  suited  to  certain  sets 
of  conditions  and  circumstances.  In 
the  lighting  field  there  will  always  be  a natural  friendly 
rivalry  between  the  two  ildumanants,  which  only  makes 
for  greater  efficiency  and  is  therefore  to  be  commended 
and  encouraged.  In  the  matter  of  heating  and  cooking 
the  issues  are  not  quite  so  clear,  and  the  respective 
sponsors  of  both  systems  are  hard  put  to  find  convinc- 
ing arguments  against  their  opponents.  In  the  power 
field,  however,  electricity  reigns  supreme,  and  it  is 
interesting  to  record  that  the  use  of  electrical  energy 
for  power  purpqses  in  gasworks  has  increased  con- 
siderably of  late  years.  ' 

This  application  of  electric  power  to  gasworks  was 
the  subject  of  a recent  Institution  paper,  whilst  I 
believe  certain  gentlemen  interested  in  gas  were  some- 
what surprised  on  the  occasion  of  an  officially  conducted 
visit  to  certain  large  gasworks  to  find  electric  power 
so  largely  in  evidence.  Originally  applied  mainly  in 
connection  with  the  driving  of  automatic  stokers,  coal 
conveyers,  etc.,  electric  motors  have  more  recently  been 
extended  to  pumps,  washers,  and  other  gas-making 
appliances,  and  it  is  stated  that  there  is  one  gas  com- 
pany which  makes  use  of  no  less  than  one  million  units 
per  annum,  all  generated  on  the  premises.  An  interest- 
ing special  application  of  electricity  in  connection  with 
gas  supply  is  in  a new  electrical  measuring  device  for 
metering  the  flow  of  gas ; it  is  claimed  that  this  will 
enable  the  gas  engineer  to  obtain  detailed  records  of 
output  on  exactly  similar  lines  to  those  obtained  in  an 
electricity  supply  station. 

According  to  the  Gas*  Journal  a scheme,  still  in  the 
experimental  stage,  contemplates  a still  more  radical 
departure,  viz.,  the  use  of  the  electric  arc  for  coal 
carbonisation.  It  is  recorded  that  Mr.  J.  Mogford,  gas 
and  electrical  engineer  of  Briton  Ferry,  suggested  such 
a scheme  some  years  ago,  and  Mr.  C.  H.  Merz,.  to 
whom  the  idea  was  submitted  has  also  interested  himr 
self  in  a system  of  carbonisation,  which  it  is  proposed  to 
•combine  with  the  generation  of  electrical  energy.  Thus 
the  sharp  distinction  formerly  existing  between  the 
electrical  and  the  gas  industry  is  disappearing.  The 
two  are  inter-dependent  and  by  wholesome  co-operation 
can  do  much  to  advance  both  their  own  interests  and 
those  of  the  consuming  public.^  f 


Having  thus  dearedi  w and  disposed  of  any 
suspition  of  partisanship,  perhaps  I may  be  allowed  to 
proffer  a tip  to  that  section  of  the  trade  which  caters  for 
gas  fittings.  There  is  an  apparent  tendency  to  unduly 
cheapen  the  class  of  fitting  now  being  offered  to  the 
public,  and  some  cheap  and  nasty  specimens  are  on  sale 
which  are  calculated  to  do  more  harm  than  good  to  the 
interests  of  gas  lighting.  I had  occasion  to  purchase 
an  inverted  fitting  the  other  day  and  was  treated  to  one 
of  the  Samples  of  which  I now  write.  Had’  I not  studied 
the  pros  and  cons  of  incandescent  gas  lighting  and  been 
familiar  with  the  fundamental!  prindples  of  a correct 
“ mixture  ” I might  still  be  waiting  for  a good  light. 


The  most  important  item  in  any  incandescent  gas 
burner  is  the  nipple,  or  that  component  which  admits 
the  flow  of  gas  in  the  correct  proportion  for  admixture 
with  the  air  entering  on  the  atmospheric  side  of  the 
burner.  There  are  well-known  tests  which  gas  fitters 
apply  to  determine  whether  a burner  is  correctly 
adjusted,  but  the  average  consumer,  buying  one  of 
these  fittings  and  screwing  it  in  to  his  existing  outlets, 
be  they  of  the  bracket  or  pendant  onkr,  does  not 
understand  the  first  thing  about  it.  When  my  'burner 
first  came  home  from  the  shop  the  nipple  was  missing 
altogether,  and  I had  to  pay  a second  visit  to  the  dealer 
to  obtain  one.  Rank  carelessness  in  salesmanship  to 
start  with.  On  removing  the  old  upright  burner  and 
substituting  the  inverted,  a very  poor  illumination 
resulted,  no  matter  what  the  adjustment  of  the  extra  air 
inlet. 


I took  the  whole  affair  to  bits  and  found  that  the 
nipple,  a cheap  brass  stamping,  with  pressed-in 
diaphragm,  was  pierced  with  three  very  indefinite  open- 
ings, which  might,  or  might  not,  pass  sufficient  gas.  I 
reamed  them  out  slightly,  and  by  careful  trial  and  error 
succeeded  in  obtaining  a correct  mixture  with  a shaped 
flame  which  fully  incandesced  the  mantle,  and  that 
fitting  is  now  as  good  as  the  best  obtainable  of  similar 
capacity.  I grant  that  it  is  not  easy  to  secure  absolute 
uniformity  in  thfc  piercing  of  these  miniature  diaphragms, 
especially  on  the  cheaper  fittings,  .but  I do  think  the 
trade  should  do  all  possible  to  ensure  that  the  nipples 
at  all  events  pass  enough  gas  at  the  outset  to  give 
maximum  illuminating  efficiency.  Keeping  them  up  to 
the  scratch  by  subsequent  periodical  cleaning  is  then 
a matter  for  the  consumer  or  whomever  he  deputes  to 
do  this' for  him. 


A propos  the  periodical  attention  required  by  light 
uiiits  in  the  matter  of  cleansing,  renewal  of  gas  mantles 
or  blackened  electric  globes,  cleaning 
Maintenance  of  globes  and  (reflectors,  etc.,  any 
of  Light  scheme  for  taking  care  of  this  is  well 

Units.  worth  consideration1,  especially  in 

factories  and  large  buildings  where 
a considerable  number  of  lighting  units  are  installed. 
The  overall  illuminating  efficiency  is  thereby  main- 
tained at  a much  higher  average  figure  than  where  the 
fittings  are  left  to  themselves  or  only  cleaned  and 
looked  after  in  a haphazard  way.  In  this  connection 
it  is  interesting  to  note  that  the  Commonwealth  Edison 
Company  of  Chicago  maintains  lighting  units  for 
nearly  37,000  customers  at  a fixed  rat^i  per  lamp  per 
month  (varying  front  37  cents  to  r£‘  dollars  per  unit). 
For  this  inclusive  charge  the  company  cleans  the 
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lamps,  globes  and  reflectors  at  least  once  a month, 
and,  where  special  factory  conditions  require  more  fre- 
quent cleaning,  it  makes  a practice!  of  cleaning  twice 
monthly  without  extra  charge. 

We  can  readily  appreciate  the  money  value  per 
message  which  has  to  traverse  a submarine  cable 
which  has  cost  thousands  of  pounds 
llje  Time  to  manufacture,  lay,  and  sufo- 
Yalue  of  a sequently  maintain,  but  it  is  not 

Telegraph  quite  so  easy  to  appreciate  the 

Circuit.  loss  in  revenue  arising  out  of  a 
simple  breakdown  of  one  of  the 
familiar  land  lines  which  run  alongside  our  roads  and 
railways.  A recent  police  court  case  threw  interesting 
light  on  this  soibject,  when  it  was  stated  that  a boy 
who  threw  a stone  arid  broke  a 9fd.  insulator  on  a 
telegraph  pole  at  Birkenhead,  thereby  actually  did 
some  j£i2  worth  of  damage,  inasmuch  as  the  circuit 
affected,  which  took  in  Ireland,  Llandudno  and 
Lbndon,  was  out  of  order  for  10  hours,  with  a conse- 
quent loss  of  2s.  for  every  five  minutes.  Small  boys 
addicted  to  stone  throwing  should  read,  mark,  learn 
and  inwardly  digest  this  incident. 


Despite  its  proved  utility  and  convenience,  the 
electric  vehicle  makes  but  slow  progress  in  this 
country  as  compared  with  the  £tates, 
The  Electric  and  in  this  connection  my  com- 
Vehicle.  temporary,  Municipal  Engineering, 
makes  an  excellent  suggestion,  viz., 
am  Electric  Vehicle  Exhibition.  New  York  is  organis- 
ing such  an  exhibition,  and  the  time  would  appear  ripe 
for  British  manufacturers  and  others  interested  in  this 
branch  of  the  industry  to  follow  suit.  Although  the 
number  of  makers  of  heavy  vehicles  of  this  type)  is 
limited,  there  are  quite  a host  of  electric  trucks  and 
accessories  of  all  kinds,  which  would  enable  a repre- 
sentative collection  of  exhibits  to  be  collected  and' 
grouped  to  advantage.  The  electric  Vehicle  is  not  so 
widely  known  as  it  might  foe,  having  regard  to  its 
wide  application.  In  this  connection  the  example  of 
Glasgow  is  to  be  applauded ; Glasgow  Corporation, 
one  the  first  to  support  and  encourage  battery  traction, 
is  building  and  equipping  a garage  with  all  necessary 
appliances  for  housing,  maintaining  and  charging  a 
large  number  of  electrics.  A noteworthy  feature  is 
that  university  students  will  be  afforded  facilities  at 
this  garage  for  studying  the  subject  of  electric  battery 
traction  at  first  hand. 

Elektron. 


ELECTRICAL  BUSINESS  IN  NORWAY. 


In  the  General  Report  on  the  Industrial  and  Economic 
Situation  in  Norway  in  December  last,  issued  bv  the  Dept, 
of  Overseas  Trade,  Mr.  C.  L.  Pans,  C.B.E.,  Commercial 
Sec.  to  H.M.  Legation,  Christiania,  it  is  stated  that  during 
the  year  German  firms  re-established  their  position  in  the 
market,  and  an  expert  estimated  that  they  had  secured  25 

?er  cent,  of  the  business  in  all  kinds  of  electrical  machinery, 
mports  from  the  United  Kingdom  were  small  except  that 
British  exporters  secured  a fair  share  of  the  business  in 
cables  which  was  considerable. 

At  the  present  moment  the  demand  in  Norway  has  re- 
laxed owing  to  the  stringency  of  the  money  market  It  is, 
however,  the  opinion  of  an  expert  that  rapid  development 
will  not  long  be  retarded  as  it  is  estimated  that  about 
1,300,000  h.p.  of  generating  plant  has  been  installed  in  this 
country,  and  available  figures  appear  to  indicate  that  a large 
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proportion  of  this  power  still  remains  to  be  disposed  of 
among  consumers.  There  will,  therefore,  necessarily  con 
tmue  to  be  a large  demand  for  cables  and  smaller  kinds  of 
machinery  such  as  transformers,  motors  and  cooking  and 
heating  apparatus.  The  use  of  electricity  for  cooking  and 
heating  has  increased  ^very  greatly  owing  to  the  high  cost  of 
coal,  and  it  is  thought  that  there  is  a great  future  for  cook- 
mg  and  heating  apparatus  in  this  country. 

It  is,  however,  obvious,  that  the  exploitation  of  power, 
whether  harnessed  or  unharnessed,  must  depend  very  con- 
siderably  upon  the  position  of  the  money  market  and  the  pos- 
sibility of  raising  the  requisite  capital. 

At  the  present  moment  German  firms  are  booking  a con- 
siderable amount  of  business.  They  have  proved  themselves 
able  to  make  delivery  and  are  underselling  all  competitors, 
owing  chiefly  to  the  low  rate  of  the  mark  and  the  high  rates 
of  the  pound  and  dollar.  Norwegian  factories  are  also,  for 
the  same  reason,  able  to  undersell  British  and  American 
firms. 


THE  BRITISH  INDUSTRIES  FAIR,  BIRMINGHAM. 

r.  . 1 

By  a Special  Correspondent. 

A visitor  to  the  British  Industries  Fair  at  'the  Castle 
Bromwich  Aerodrome,  Birmingham,  comes  away  with  very 
different  feelings  from  those  which  he  has  after 'leaving  the 
Fair  at  the  White  City  in  Londkyn,  if  his  interests  are  elec- 
tocal.  The  display  of  electrical  apparatus  and  fittings  at 
Birmingham  leaves  cause  for  little  complaint,  although  in 
fairness  to  London  it  should  be  pointed  out  that  the  elec- 
trical exhibits  were  not  intended  to  be  a strong  feature. 
Indeed  they  are  nearly  non-existent.  In  Birmingham,  on 
the  other  hand,  there  is  a Special  lighting,  heating,  and 
cooking  section,  which  is  not  only  attractive  in  itself  for 
the  high  standard  of  excellence  achieved,  both  in  design  and 
finish,  but  for  the  new  things  to*be  seen,  of  which  there 
are  quite  a number.  It  is  impossible,  after  a tour  of  these 
stands,  not  to  appreciate  that  there  is  little  in  the  way  o( 
electric  light,  cooking  and  heating  apparatus  which  the 
British  manufacturer  cannojt  now  turn  out.  A candid 
chronicler  must  report  that  business  has  been  dull,  both  at 
the  London  and  the  Birmingham  Fairs,  and  for  that  we 
have  to  thank  the  trade  depression.  Nothing  but  the  ques- 
tion of  price  can  help  an  upward  movement,  and  we  know 
the  extent  to  which  labour  problems  here  are  handicapping 
the  British  manufacturer.  It  is  little  use  hlarping  on  the 
fact  that  we  are  now  making  this  or  that  article  which'  be- 
fore the  war  was  the  monopoly  of  some  other  country.  The 
point  is,  can  we  sell  it  at  a competitive  price?  Notwithstand- 
ing the  difficulties  under  which  our  manufacturers  are 
ftru&gling,  there  are  many  lines  to  be  seen  at  Birmingham 
in  which  the  prices  are  not  only  competitive,  but  may  be 
described  as  “ cut, 9>  but  until  the  general  level  of  output 
per  man  is  increased,  we  are  likely  to  feel  the  increasing 
pressure  of  foreign  competition.  Whatever  views  one  mav 
hold  as  to  our  trade  policy,  from  the  point  of  view  of  the 
Government  no  amount  of  legislation  can  be  expected  to 
counterbalance  artificial  conditions  created  bv  the  short- 
sightedness of  Labour,  and  every  effort  must  be  made  to- 
improve  the  position  in  that  respect.  Employers  have  had 
and  are  having  such  a bad  time  that  there  is  a disposition, 
natural  enough,  perhaps,  on  the  part  of  some,  to  take  the 
view  that  it  must  be  left  to  unemployment  and  the  conse- 
quent distress  to  bring  home  to  Labour  what  is  needed  of 
it  in  helping  to  bring  about  more  stable  conditions.  That, 
however,  is  an  attitude  o#  mifid  which  must  be  set  aside. 
The  problems  facing  employers,  irritating  though  they  are, 
when  some  of  the  causes  are  realised!,  can  onlv  satisfactorily 
be  dealt  with  in  a human  spirit,  and  happily  that  is  the 
case  with  the  large  majority  of  employers.  It  is  impossible, 
however,  not  to  couple  the  admittedly  less*  satisfactory  results 
from  the  British  Trade  Fairs  this  year  compared  with  last 
with  the  uncommercial  demdnds  of  Labour  both  as  to  rates 
of  pay  and  quantity  of  output.  The  cardinal  fact  is  that 
whatever  the  ability  of  the'  world  to  buy,  it  will  not  pay 
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high  prices  for  British  goods  when  it  can  get  what  it  wants 
in  other  countries  at  lower  prices.  At  the  present  moment, 
nciwever,  the  world  is  not  in  the  financial  position  to  pay 
high  prices,  a very  good  reason  in  itselt  w'hy  trade  is  bad 
under  conditions  of  high  labour  costs  and  low  output  per 
mpn. 

' Notes  on  the  Exhibits. 

The  General  Electric  CoL,  Ltd!.,  displays  a variety  of 
modem  electrical  apparatus,  much  of  which,  of  course,  is 
well  known.  There  is  a new  type  of  Witton  Kramer  bench 
drill,  and  specially  interesting  at  a time  when  electric  light 
ing  for  motor-cars  and  cycles  is  rapidly  displacing  acetylene,  | 
and  the  “ Klersite  V dynamo  for  petrol-driven  commercial 
vehicle  lighting  (described  in  Electricity,  February  25, 
page  J20).  There  is  a pleasing  selection  of  electric  radia- 
tors, together  with  monorail  hoists,  lifting  magnets,  a 300 
ampere  Salford  Switch  and  fuse,  a pedestal  mounted  motor- 
control  panel,  auto-transformers,  starters,  etc.  The  Stand 
itself  is  illuminated  by  the  Company’s  44  City  ” lanterns  and 
high  candle-power  Osram  lamps,  the  current  being  obtained 
from  a motor  generator  set  of  the  Company’s  own  make, 
which  also  supplies  the  lighting  of  a considerable  portion 
of  the  exhibition. 

J.  H.  Tucker  and  Co.,  Ltd.,  of  Birmingham  have  a very 
complete  exhibit  of  their  electric  light  and  power  accessories. 
One  piece  of  apparatus  not  yet  in  production, but  soon  to  be, 
is  an  interlocking  10  amp.  switch  and  plug  for  radiator 
work.  This  is  so  arranged  that  when  the  plug  is  out  the 
switch  cannot  be  operated,  and.  the  action  of  pulling  out 
the  dug  operates  the  switch  and  leaves  the  contacts  dead. 
There  is  a three  pin  plug  with  an  earthing  device.  Another 
interesting  device  is  the  “Tucker”  patent  quick  make-and- 
break  ironclad  switch.  The  design  of  this  switch  case  per- 
mits of  it  being  used  with  either  a large  central  tapped  hole 
at  each  end  for  the  incoming  and  outgoing  cables,  or  two 
smaller  holes*  This  is  effected  by  means  of  interchange- 
ably and  removable  adaptors,  which  can  also  be  provided 
with  recessed  bodies  and  wood-bushed  holes  for  sealing 
hygroscopic  cables,  and  with  watertight  glands.  The 
switchboard  and  switchgear  exhibits  consist  of  a complete 
accumulator  switchboard  for  use  in  conjunction  with  bat- 
teries and  lighting  sets  for  country  house  and  similar  light- 
ing plants.  “ Tucker’s  ” are  pioneers  of  tumbler  switches, 
and  the  exhibit  certainly  does  justice  to  the  firm’s  reputa- 
tion in  this  respect.  There  is  an  addition  to  the  range  of 
flat  switches  in  which  Doth  a quick  44 make”  and  “break” 
action  is  obtained  without  in  anyway  altering  tl|e  size  and 
appearance  of  the  switch.  The  design  and  finish  of  the 
switch  plates  is  a pride  of  the  finishing  shop,  and  the  action 
of  some  of  the  switches  can  only  be  described  as  beautiful. 

Another  general  exhibit  is  that  of  Siemens  Bros,  and  Co., 
Ltd.  (Woolwich,  L<?ndon),  the  most  conspicuous  item  of 
which  is  the  automatic  telephone  system,  which  is  actually 
wired  for  30  lines  for  stands  in  the  Exhibition.  This  is  an 
automatic  system  intended  for  use  in  large  business  houses, 
factories  and  institutions,  and  is  necessarily  too  complicated 
to  Ibe  described  in  detail  in  a short  notice  such  as  this. 
Both  wall  and  table  instruments  are  supplied,  and  the  re- 
quired number  is  obtained  by  the  calling  subscriber  opera- 
ting a dial  plate  on  the  instrument.  A very  large  number 
of  business  houses  are  now  equipped  with  this  system. 
There  is  a special  show  of  ebonite,  manufactured  at  Wool- 
wich, in  sheet,  rod  and  tube  for  various  electrical  purposes. 
Mine  shaft  signalling  apparatus,  to  comply  with  the  Coal 
Mines  Act,  is  also  shown  and  the  robustness  of  this  to- 
gether with  the  accuracy  of  working  goes  a long  wav 
to  demonstrate  the  advantages  of  electrical  over  mechanical 
signalling  for  this  purpose.  There  are  in  addition,  of 
course,  Britannia  lamps,  Stannos  wiring,  electric  lighting 
fittings,  etc.  A bicycle  electric  lighting  set,  using  dry 
batteries,  is  further  evidence  of  the  manner  in  which  elec- 
tric lighting  is  ousting  acetylene  for  bicycle  and  motor-cycle 
lighting,  and  the  proverbial  reliability  of  Siemens  dry  cells 
is  not  the  least  important  factor  in  the  efficiency  of  this 
particular  set. 

(To  be  continued). 


Questions  and  Answers  by  Practical  Men. 


EVLB8. 

Qcistions  : We  invito  our  reader 9 to.  send  us  questions,  preferably  on 
technical  problems  that  have  arisen  in  actual  practice  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  wiU  either  be  replied  to 
under  “ Answers  to  Correspondents  " or  replies  will  be  invited  from  eur 
readers.  One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  m this  column. 

Answkbs  : A fee  of  100.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit , and  be.  for  the  one  we  select  as  second  best . * 
/»  fudging  the  replies , importance  will  be  ettachsd  to  clearness  mid  con- 
oieenest,  as  well  as  acoaracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  'his  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  destring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclose  stamped  addressed 
envelope. 

tints  on  one  side  of  the  paper  only , and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com - 
petitors  stay  adopt  a " mm  de  plume,”  but,  both  in  the  ease  of  questions 
and  answers,  the  competitor's  real  name  and  addrss  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  wiU 
be  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  price  the  most  times 
during  the  next  twelve  months. 

The  words  “ Questions  and  Answers  ” or  “ Q " and  *'  A " should  be 
placed  at  the  top  left-hand  corner  of  all  letters  intended  for  this  column. 


Question  No.  113. 

I have  received  advice  to  fit  magnetic  dutches  in  my 
machine  shop  instead  of  the  fast  and  loose  pulleys  so  neces- 
sary for  madiine  operation.  Can  any  reader  tell  me  how 
these  are  operated,  and  what  type  of  clutches  I shall  re- 
quire? My  lighting  voltage  is  230  volts. — “Planer.”  n 

Question  No.  114. 

What  are  the  advantages  of  shunt  motors  over  series 
motors  for  lift  operation,  or  vice  versa?  -I  am  fitting  shunt 
motors  to  some  lifts  in  the  works  where  I am  employed, 
these  being  already  on  hand.  Can  any  reader  give  me 
some  practical  hints  concerning  operation,  controllers,  limit 
gear,  etc.  ? — ‘ 4 F look.  ” 

{Replies  io  Questions  Nqs.  113  and  114  must  be  received 
not  later  than  March  26,  1921.) 


Answers  to  Questions. 

Question  No.  109. 

I have  a motor  starter  with  the  resistance  burnt  out. 
It  is  40  horse-power,  440  volts.  How  can  I caloulatie  the 
size  and  quantity  of  wire  required  to  rewind  this  resistance 
to  start  against  full  load? — “ Astatic." 


Replies  to  Question  No.  109. 

The  first  prize  (10s.)  has  been  awarded  to  Mr.  G. 
White,  116,  Queen's  Park  Road,  Brighton,  for  the 
following  reply : — 

In  calculating  the  dimensions  of  a motor  starter 
to  start  against  load,  the  resistance  of  the  armature 
circuit,  including  series  winding,  if  any,  must  be  ascer- 
tained. We  will  call  this  Ra.  The  full  load  starting 
current  must  also  be  known.  This  seldom  exceeds 
20  per  cent,  over  normal  full  load  current. 

Assuming  motor  has  an  efficiency  of  85  per  cent, 
the  full  load  current  will  be : — 

40x746 


1 440 X 85 

Jm  = 100  amps. 


= 80  amps. 


In  order  that  machine  will  not  be  subjected  to  an 
excessive  jerk  at  starting,  it  is  usual  to  allow  the  motor 
to  start  on  the  second  contact  when  dealing  with  machines 
of  this  size.  The  values  of  Rx  and  R,  can  therefore 
be  found : — 


Ri=  and  R* 

The  values  of  Rx  and  R2  include  resistance  Ra  as  shown 
by  Fig.  1 (overleaf). 
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With  a properly-designed  starter  the  current  variation 
in  a motor  starting  against*  full  load  will  be  somewhat 
as  indicated  by  Fig.  2,  from  which  it  will  be  seen  that 


T/fi m.  4*  *rr/r*r/AG  ^ 

Fig.  2. 

the  value  of  current  just  before  leaving  contact  2 = / 
• *.  V = ex  + lRt  where  e7  represents  back  e.m.f . induced 
in  armature. 

At  instant  of  contact  on  (3)  V = 4 + Im  R a. 

. *.  from  above  equations  V-el  = IR2. 

V -eY  — Im  R3 

Ri  Im  .. 


IR2  — Im  R3 


R 

Similarly  it  can  be  shown  ~ * 

/v3 


R3  _ R 

^4" 

Suppose,  for  example,  starter  has 
armature  resistance  = ’25. 

Rn  _ Ry  _ tt- 

R»  ~ R* 


— = K' 

Rn  ' 

12  contacts 


and 


Rn  = RR, 

Rio  = KRU  = R2Ra 
R2  = RR3  = R10Ra 

Im 
440 


Since  § = K , 

xv8 


R3  = 


All  the  values  pf  resistance 


= X10X'25 
100 

^ = i*332. 

K' 

can  be  found  in  this  way ; in  our  example  they  are  : — 
Ri  R2  R3  R4  R5  R6  R-  ‘ R8  R9  R10  Rn  Ra 

8*8  4*4  3*3  2*48  i*86  1*4  1*05  79  -59  *44  *33  *25 

The  resistance  of  each  section  of  starter  is  found  by 
substracting,  thus  : — Sect.  I.  = R1-RJ. 

Sect. : — 

1 2 3 45  6 78  9 10  11  Armature. 

4’4  IT  ‘82  '62  *46  *35  ’26  ‘2  *15  iT  ‘08  „ 


I 

a 

l 

P 

s 

g 


The  size  of  wire  required  can  be  determined  as 
follows : — 

R = resistance  of  wire. 

= average  value  of  current  = 90. 

= cross  section  in  sq.  cm. 

= length  of  wire  cms. 

= Spec.  Res.  in  ohms  per  cm.  cube  of  material. 

= Spec,  heat  of  material  used. 
w = Spec,  weight  of  material. 

T°  = temp,  rise  per  second  above  atmosphere. 

Rate  of  generation  of  heat  = 0*24  PR. 

= o 24  PPl 
a 

To  produce  above  heat  in  one  second,  heat  generated 
= /X  ax  gX  sx  T°. 

Radiation  may  be  neglected  because  starting  time 
is  so  short.  ^ 

Then  lx  ax  gX  s x T°  = 0T4 PPl 

\ a 

T*  = o-24  [P  P_ 

« sg 

Suppose  wire  carries  current  for  t secs,  and  T°  = 
permissible  temp,  rise,  then  T°  = T° 

~T 

V_ 

t 


'024P  P_ 
«*  sg 


from  which  a = 


‘4 -9//P  v JL 
*sg  Tf 


X t 


T\  is  usually  150°  for  starters. 

a = *04  I / P 

Applying  fhis  formula  to  each  section  of  resistance 
would  give  a different  value  for  a for  each  one  since 
t vanes  for  each  section.  It  is  usual  to  work  out  value 
of  a for  last  section  and  choose  a suitable  size  for  the 
whole  starter,  using  two  or  more  wires  in  parallel  for 
the  last  sections  as  found  necessary.  The  length  of 
wire  in  each  section  will  be  given  by 

7 R X a 
P 

W.  G.  White. 

N.B.  The  Two  second  prize-winners'  answers  will 
appear  shortly. 

NOTES  ON  THE  DESIGN  OF  A LARGE  POWER 
STATION. 


The  Informal  Meetings  of  the  Institution  of  Electrical 
Engineers*  held  at  Staple  Inn  Buildings  on  alternate  Mon- 
day evenings,  are  attracting  large  numbers,  and  the  discus- 
sion  on  ,«S°me  Notes  on  the  Design  of  a large  Power 
Station-,  opened  by  Mr.  J.  R.  Cowie  (Member  of  Council) 
on  the  14th  ult.,  filled  the  hall.  Mr.  A.  F.  Harmer  in  the 
™!jr_  re^enred  to  the  presence  of  several  members  of  the 
E.P.E.A. 

Mr.  Cowie  had  Dalmarnock  (Glasgow)  Station  in  con- 
tinual reference  for  his  subject  and  he  was  provided  with 
copious  plans  and  photos  kindly  lent  by  Mr.  R.  B.  Mitchell, 
Chief  Engineer  off  this  station.  He  proceeded  to  describe 
in  detail  the  super-station.  First  determining  the  site  by 
study  a -map  of  the  district,  then  the  position  or  roads 
and  accessibility  to  rail  and  water.  Next  the  erection  from 
the  concrete  raft  of  the  footings  to  the  superstructure.  He 
allotted  the  site  its  dlue  proportions  for  stores,  boilers, 
machines,  etc.,  and  described  in  detail  and  with  reasons’ 
the  lay-out  system  and  voltages  he  would  adopt. 

He  asked  members  to  give  experiences  of  economisers 
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ARE  YOU  QUALIFIED 
FOR  THE  JOB  YOU  SEEK 

IF  HOT— WHY  MOT 


What  proof  of  your  efficiency  do  you  carry  ? 

Your  word  to  an  employer  is  not  proof 
that  yon  are  efficient,  but  a College  Qualifying  Diploma  or 
Certificate,  signed  by  a Professional  Staff,  is  a proof  of  efficiency — 
and  a valuable  asset  in  seeking  a remunerative  position. 

If  yon  are  preparing  for  any  exam,  ask  our  advice.  We  specialise 
in  all  exams,  connected  with  technical  subjects.  All  particulars 
FREE  of  CHARGE.  Parents  should  seek  our  advice  for  their  sons. 

WE  TEACH  BY  POST  THE  FOLLOWING  SUBJECTS:- 

Building  Construction.  Motor  Enrin coring. 
Clork  of  Works  Duties.  Wirslsss  Telegraphy, 
Sanitation.  also  Thermion  is 

Boiler  Making. 

Oonorote  and  Steel. 

Draughtsmanship. 

Olwll  Engineering.  " 

Boiler  Inspoetlng. 

Marino  Engineering. 

SPECIAL  COURSE  FOR  APPRENTICES 

to  produoe  on  demand  6,000  unsolicited 


Aviation. 

•Upbuilding. 

Electricity. 

Mining. 

Engineering. 

MsTho  mattes, 
ttr natural  Engineering. 
Sarwawlng  and  Levelling. 
ArsMtattnrnl  Drawing. 


Valves. 

Internal  Oemhnstlen 
Engines. 
Salesmanship. 

Naval  Arcbltectwo. 


Sballeago. — We  are  pi 


testimonials  from  euoceasfol  students  or  pay  £100  to  any  charity  yon 
appoint.  Having  helped  6,000  to  prosperity  surely  we  can  nelp  YOU.  If 
yon  are  Interested  in  any  of  these  subjects  write,  naming  the  subject,  and 

rBEE  BOOKLET.  Please  state  your  age.  Adrieo  Free. 


we  will  send  you  our 
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TIE  BENNETT  COLLEGE  (“r,").  SHEFFIELD. 


THE  CAMBRIAN  ELECTRICAL  SCHOOL, 


tY  ROAD,  FORTH,  GLAM. 


PrineqMl:  WUXI  AM  THOMAS,  M.I.M.E..  A.  of  M.E.E. 
Deputy  Principal  s Dd.  I.  THOMAS.  M.lnet.E.,  F.R.S.A. 

Tutors ; Staff  of  Highly  Qualified  Instructors  in  all  subjects . 


A SCHOOL  OF  UNEQUALLED  REPUTATION. 
No  Branches.  No  Agents.  Influential  Employers  give 
preference  to  Students  coached  at  this  Correspondence  School. 

DO  YOU  WANT  TO  SUCCEED? 

An  efficient  Passport  to  the  Best  Positions  is  the  possession  of  the 
Electrical  Engineering  Diploma  issued  by  this  School  (The  C.E.S.) 
to  all  diligent  Students. 

Well-paid  and  Good  Positions  await  every  Successful  Student  Com- 
mence Now  and  ensure  your  Success  in  Life.  Take  LESSONS  BY 
POST  la  Elaetrleal  Eafisterisc,  Mechanics  and  Mathematics. 

TO  ENSURE  YOUR  SUCCESS  AT 

ELECTRICAL  EXAMS. 

STUDY  IN  PRIVATE  AT  HOME 
WITH  THE  VERY  BEST  TUTOR 

INSTRUCTION  UNTIL  SUCCESSFUL 
Select  the  Tutor  that  has  an  unbroken  Record  of  Successes 

At  the  A.  of  M.E.E.  Exams* 

104  Students  passed  as  Qualified  Kleotrloal  engineers. 
Sty  and  0ulld8  Kleotrtaol  Engineering,  etc.,  Exams. : — 

1910  exams.  1 24  students  sat  112  passed — i.e.,  90  per  cent 
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To  be  successful  at  your  next  examination,  state  your  requirements,  and 
write  to-day  for  information,  enclosing  3d.  postage  stamp. 

Book  of  Bxam.  Questions , Post  less  1/4 

The  SECRETARY  (Dept*  D). 

The  Cambrian  Elcctrieal  School. 

Cemetery  Reed* 

PORTH.  RHONDDA.  GLAM. 


PITMAN'S 

TECHNICAL  PRIMERS 


Cheap  Volumes  on  the  various  branches  or  phases  of 
Technology. 


EACH  VOLUME  IS  WRITTEN  BY  AN  EXPERT  IN  THE 
PARTICULAR  SUBJECT  WITH  WHICH  HE  DEALS. 

Each  2 /6  net,  of  all  Booksellers. 

NOW  READY. 

HYDRO-ELECTRIC  DEVELOPMENTS. 

By  J.  W.  Meares,  F.R.A.S.,  M.Inst.C.E.,  M.I.E.E; 

A complete  practical  introduction  to  the  iactors  deter- 
mining the  possibilities  of  a hydro-electric  project,  and  to 
the  procedure  to  be  followed  in  estimating  and  utilising  the 
power  available.  16  Illustrations. 

ELECTRIFICATION  OF  RAILWAYS. 

By  H.  F.  Trewman,  M.A.,  Head  of  the  Electrical  Engineering 

Dept.,  Ordnance  College,  Woolwich. 

The  author  reviews  the  arguments  for  and  against  electri- 
fication of  railways  and  discusses  the  fundamental  technical 
and  economic  problems  involved.  Alternative  systems 
and  the  probable  lines  of  advance  are  considered.  13 
Illustrations. h 

CONTINUOUS  CURRENT  ARMATURE  WINDING. 

By  F.  M.  Denton,  A.C.G.I,  A.Amer.I.E.E. 

Gives  an  explanation  ,of  the  theory  of  continuous  current 
armature  windings  which,  although  free  from  mathematics, 
is  accurate  and  most  helpful  to  those  who  have  hitherto  found 
the  wave  winding  to  be  a stumbling  block.  44  Illustrations. 

SMALL  8INGLE-PHASE  TRANSFORMERS. 

By  Edgar  T.  Painton,  B.Sc.,  Eng.  (Hons.),  A.M.I.E.E. 

Explaining  a commercial  method  of  design  and  giving 
information  enabling  the  amateur  to  design  and  construct 
a transformer  meeting  his  own  requirements.  40  Illustra- 
tions. 

HIGH-TENSION  SWITCHGEAR. 

By  Henry  E.  Poole,  B.Sc.  (Hons.),  Lond.,  A.C.G.I., 
A.M.I.E.E. 

Describes  the  design,  construction,  and  functions  of  the 
leading  types  of  switchgear  used  in  the  control  of  high- 
+ension  electrical  plant.  26  Illustrations. 

MUNICIPAL  ENGINEERING. 

By  H.  Percy  Boulnois,  M.Inst.C.E.,  F.R.San.Inst., 
F.Inst.S.E.,  City  Engineer  of  Liverpool. 

This  little  book  surveys  the  scope  of  municipal  engineering 
and  the  statutory  position,  the  appointment,  the  training, 
and  the  duties  of  a mqpicipal  engineer. 

WATER  POWER  ENGINEERING. 

By  F.  F.  Fergusson,  A.M.Inst.C.E. 

Types,  applications  and  operation  of  water  turbines 
are  illustrated  and  described  in  detail.  37  Illustrations. 

BELTS  FOR  POWER  TRAN8MI88ION. 

By  W.  G.  Dunklby,  B.Sc.  (Jlons.). 

A systematic  treatment  of  belt  materials  and  types  of 
belts,  and  of  the  transmission  of  povier  by  belting.  7 Tables 
and  37  Illustrations. 

PHOTOGRAPHIC  TECHNIQUE. 

By  L.  J.  Hibbert,  F.R.P.S. 

A manual  describing  apparatus,  materials,  and  the  details 
of  procedure.  40  Illustrations. 

THE  STEAM  LOCOMOTIVE. 

By  E.  L.  Ahrons,  M.I.Mech.E.,  M.Loco.E. 

This  little  book  explains  in  detail  the  components  and 
methods  of  working  of  modem  steam  railway  locomotives. 
26  Illustrations  and  large  Folding  Plate. 
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(SUPPLY)  ACT,  1919. 

WITH  NOTES 

BY  / 

W.  S.  KENNEDY,  LL,.Bs. 

(of  the  Inner  Temple),  B&rrister-at-Law, 

{Author  of  11  General  Conditions  in  Engineering  Contracts  ” 
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Generating  Stations. 

Powers  of  Joint  Electricity  Authorities. 

Transitory  Provisions. 

Amendments  of  Electric  Lighting  Acts. 

Financial  Pro\  isions. 

General. 

Appendix  I.,  II.,  III. 
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THE  C03L  COHSUMPTION  OF  POWER 
PLANTS  AND  BONUSES  FOR  COAL 
SAVIN8- 

ROBERT  H.  PARSONS. 

M.Can.Soc.C.E.,  Assoc.M.Inst.C.E. 

24  Pages.  8 Diagrams. 


The  ELECTRIC  TRAMCAR  HANDBOOK, 

For  Motormon,  Inspectors,  and  Depot  Workers. 

By  W.  A.  AGNEW. 

C0NTENT8 : The  Electric  Circuit— Electric  Tramways— Electric 
Tramcars— Controllers— Brakes— Oa  the  Read— Faults  and 
Breakdowns— Index. 

What  tM  Prwt  wjs  : 

44  There  is  no  doubt  that  a careful  study  of  it,  by  such  tramway  employees,  would 
result  in  a considerable  saving  in  current  and  repairs  and  maintenance  accounts 
of  most  tramways  undertakings.  . . . The  Handbook  seems  very  reliable  and 
generally  free  from  printers’  errors." — Eltctfldar. 

“ Can  certainly  advise  all  traction  employees  who  are  desirous  of  keeping  them- 
selves well  informed  with  regard  to  all  improvements  in  traction  plant  to  purchase 
a copy  of  the  book  forthwith.’’— Etoetridty.  , B _ 

“ One  can  express  nothing  but  unqualified  praise  for  the  simple  vyay  m which 
the  author  has  treated  what  is,  after  all,  a somewhat  complicated  subject.  . . . The 

Handbook  is  in  many  ways  an  excellent  production,  and  one  that  should  be  on  the 
bookshelf  of  every  motorman  in  the  kingdom."- — Electrical  Industrial. 

4*  Provides  a clear  and  practical  exposition,  in  simple  language,  of  the  mechanism 
of  the  tram  car,  from  the  standpoint  of  the  man  who  has  to  drive  it." — Railway 
Outfit. 

Limp  Cloth,  cut  flush,  round  corners,  red  edges, 
demy  i2mo.  suitable  for  pocket  (size  7 by  4J), 

. 132  pages.  86  Illustrations. 

Eighth  Edition.  Price  3s.  fid.  net.  Post  Free  3*.  8d. 
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List  of 

ELECTRICITY  UNDERTAKINGS 

The  United  Kingdom,  British  Dominions  and  Foreign  Countries. 

Giving  : — Supply  Authority,  Chief  Engineer,  Nature  and 
Pressure  of  Supply  and  Plant  Capacity. 
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HANDROOK  IN  CABLE-BREAK 
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ORAPHIO  METHODS.  THE  CALCULATOR  MAM  IN  PRACTICE. 

Demy  8vo.  66  pages-  — 38  Illustrations- 

Paper  covers,  Is.  6d.,  Post  Free,  Is.  8d. 

Cloth  2s.  6d..  Post  Free.  2*.  8d. 

ALSO 

CABLE-FAULT  LOCALISATION 
GRAPHS  IN  PRACTICE. 

Demy  Svo,  68  pages, 24  Illustrations  i 

Paper  oovers  It.  64«,  Post  Free,  la.  8d.  Cloth  2a.  64.,  Poa 
Free,  2a.  84. 


ALSO 

NRAPHS  IN  A CABLE -SHIP 
DRUM-ROOM:  ' 

NOTES  FOR  JUNIOR  ASSISTANTS. 

Limp  Cloth,  cut  flush.  48  pages.  25  Illustrations, 

including  10  Photoengravings.  4 Tables.  Super  Royal  Svo. 

Price  Is,  64.  net.  Poet  Free  la.  84. 

44  The  dry-as-dust*  purely  arithmetical  method  of  dealing  with  the  necessary 
calculations  which  have  to  be  made  on  cable-laying  expeditions,  has  been  dis- 
carded as  far  as  possible  and  replaced  by  the  far  mare  Interesting  graphic  method. 
Very  lucid  explanations  are  given.  . . . The  reading  matter  n written  hi 

auoh  a style  as  to  be  readily  understood  by  those  having  the  slightest  knowledge 
Of  the  subject.  The  book  is  profusely  illustrated  with  photographs  and  numenms 
diagrams,  and  altogether  reflects  great  credit  on  Messrs.  Alabaster,  Gatehouse  A 
Co.,  who  have  produced  a book  which  cannot  hut  be  of  great  nee  to  the  embryo 
cable  engineer/' — The  Zodiac 

44  The  collection  of  materials,  and  the  dear  explanations  of  the  means  of 
measuring  cable  and  slack,  are  at  least  ae  useful  ae  the  graphs  themaelvas.  . . • 

Mr.  Raymond- Barker  has  devoted  much  Ingenuity  and  labour  to  pmfeettag  Ms 
calculator-board.  ...  A feature  of  novelty  In  his  curve  sheets  whiah  4* 
serves  notice,  and  whloh  must  undoubtedly  save  labour  in  any  tracing  out  of 
complicated  diagrams,  consists  in  drawing  lines  which,  Instead  of  dots,  am 
composed  of  Morse  numerals,  enabling  each  line  to  be  readily  Identified  from 
among  a number  of  others." — The  Electrician. 


The  “Electrical  Review's”  Suggestions 
APPARENT  DBATHfm  BLBCTRIC  SHOCK 

ILLUSTRATED. 

Soma  thousands  of  the  ELECTRICAL  REVIEW'S  “tag- 
gsstions”  art  in  uss  in  Electricity  Works,  also  in  Manufactories 
and  Works  where  Electricity  is  employed.  Largely  adopted  by 
Mining  Installation  Contractors.  Well  spoken  of  by  eminent 
Central  8tation  Authorities.  ^ 
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with  steel  tubes,  and  he  also  thought,  further  information 
was  required  regarding  the  enormous  accretions  of  ash 
with  post-war  fuel. 

In  the  subsequent  questions  and  discussions  Dr.  R.  D- 
Gifford  offered  the  idea  of  cooling  by  liquid  air,  and  on  the 
question  of  the  drive  of  the  station  auxiliaries  (pumps,  fans, 
condensing  plant)  advocated  a D.C.  house  set.  This  drew 
from  Mr.  Cowles  the  naive  admission  that  while  D.C.  is 
better,  they  were  preaching  A.C.  drive  to  consumers  in 
Glasgow  and  thought  it  policy  to  stick  to  A.C.  in  their 
station. 

Mr.  S Utting  referred  to  the  extension  of  furnace  air 
heating  methods,  and  Dr.  Kapp  thought  it  was  making  a 
virtue  of  necessity  as  the  hot  air  Ihas  to  be  evacuated. 
Mr.  W.  N.  C.  Clinch  spoke  of  steel  economisers,  and 
Mr.  E.  F.  Hetherington  kqpw  ;of  a case  of  prevision  that 
galvanised  the  tubes  yet  did  not  prevent  pitting.  Mr.  A.  F. 
Harmer  elicited  Mr.  Cowie’s  preference  for  keeping  all 
metering  on  the  low  tension  side. 

Mr.  W.  J.  Oswald,  Mr.  H.  B.  Jenkins,  Mr.  VL.  M. 
Jockel,  Mr.  W.  Dargavel,  Mr.  A.  E.  Gott,  Major  K.  Edg- 
cumbe,  Major  R.  Grierson  and  Mr.  A.  B.  Eason  also  spoke. 
The  inevitable  reminder  that  the  generators  should  be  at 
the  pit-head,  brought  the  reply  that  Dalmarnock  in  full 
blast  will  majie  small  gulps  of  the  output  of  any  one  colliery 
in  Scotland;  and  when  it  was  pointed  out  that  Dahnarnock 
weighed  coal  twice  on  acceptance — before  and  after  tip- 
ping Mr,*  Cowie  was  ready  with  knowledge  (by  hearsay) 
of  a wagon  repair  works  that  kepit.  all  its  fires  going  on 
the  coal  scraped  from  wagons  sent  for  repair. 


Reviews  of  Books*  Me. 


[Bocks  noticed  in  this  column  will  be  sent  from  Electricity 
Office  to  any  fart  of  the  world,  for  the  published  price,  plus 
ten  per  cbnt . for  postage  ( minimum  2 d.)  and  orders  wiu  bt 
appreciated. 

The  Mechanical  World  Electrical  Pocket  Book.  1921. 
(Emmott.  2s.  net.)-  -The  new  edition  of  this  useful  book 
has,  as  usual,  been  most  carefully  revised  by  the  Editor 
and  certain  improvements  have  been  made,  including  the 
re-writing  Of  the  section  on  Motor  Starters  and  Controllers. 
The  section  on  Transmission  Conductors  and  Cables  has 
been  revised,  and  a new  table  of  maximum  currents  has 
been  introduced.  Altogether  every  care  has  been  taken  to 
keep  it  as  accurate  as  possible. 

Elements  of  the  Mathematical  Theory  ok  Electricity 
and  Magnetism.  By  Sir  j.  J.  Thomson,  O.M.  Fifth  edi- 
tion. (Cambridge  University  Press.  25s.  net.)— Very  little 
comment  is  needed  with  regard  to  this  new  edition  of  Pro- 
fessor Thomson’s  splendid  work.  The  fact  that  it  has  met 
with  such  a steady  sale  since  its  first  appearance  in  1895  is 
a Sure  testimonial  of  the  high  opinion  in  which  it  is  held  in 
the  electrical  world  in  this  country  and  the  Colonies,  as  well 
as  in  America.  A few  additions  have  been  made  to  the  text 
and!  some  misprints  corrected,  and  the  author  acknowledges 
with  pleasure  the  assistance  which  has  been  given  to  him 
by  his  son,  Mr.  C.  P.  Thomson,  who  is  a Fellow  and  Iax'- 
turer  of  Corpus  Chiristi  College,  Cambridge.  To  all  who 
have  to  study  the  Mathematical  Thepry  of -Electricity  and1 
Magnetism  thte  book  can  be  safely  recommended  as  the 
finest  possible  introduction  to  the  fundamental  principles 
of  the  theory  as  well  as  of  other  more  important  applica- 
tions, bearing  in  mind  that,  with  the  exception  of  a few 
paragraphs,  no  more  advanced  mathematical  knowledge  is 
requtred—from  tnc  reader  than  an  acquaintance  with  the 
Elementary  Principles  of  the  Differential  Calculus. 

■The  Journal  of  Institute  ok. Metals,  VoI.  XXI Y. 
Over  547  page**  and  40  plates.  (Institute  of  Metals,  30, 
Victoria  iStreeL  London,  S.W.i.  31s,  6d!  net.)— The  latest 
issue  of  Hh e Journal  of  the  Institute  of  Metals  well  main- 
tains the  high  slandard  of  this  important  metallurgical  pub. 


lication,  for  the  editing  o!f  which  Mr.  G.  Shaw  Scott,  M. Sc., 
is  again  responsible.  Special  interest  attaches  to  the  hither- 
to unpublished  lecture  of  Professor  C.  A.  F.  Benedicks,  of 
Stockholm  University,  in  which  he  announces  his  discovery 
of  thermo-electric  effects  on  homogeneous  metals.  Pre- 
viously it  had  been  held  that  dissimilar  material  constituted  7 
the  basis  of  thermo-electric  effects,  but  this  view  is  now 
conclusively  disproved.  The  wide  application  of  thermo- 
electric pyrometers  for  engineering  work'  arouses  interest 
in  the  possible  practical  uses  of  the  discovery.  The  major 
portion  of  the  Journal  consists  of  a series  of  ten  papers 
presented  at  the  Barrow-in-Furness  meeting.  Of  these  the 
biggest,  and  perhaps  the  most  novel  paper,  is  that  con- 
tributed by  Miss  Constance  F.  Elam,  jointly  with  Professor 
Carpenter,  the  authors  advancing  what  is  probably  the  last 
word  on  the  much  debated  subject  of  crystal  growth  and 
recrystallisation  in  metals.  Several  other  papers  deal  with 
practical  problems  in  the  brass  foundry.  More  complete 
than  ever  before  is  the  final  or  “Abstracts  ” section  of  the 
Journal.  Here  we  have  over  100  pages  of  concise  sum- 
maries of  the  world’s  metallurgical  literature  of  the  past 
six  months.  These  abstracts  should  be  invaluable  to  the 
busy  man.  Th’ey  bring  to  a focus  everything  that  he 
should  know  regarding  the  utilisation  of,  and  research  in, 
the  non-ferrous  metals.  The  large  number  of  plates  are 
beautifully  reproduced  from  photographs.  Issued  as  here- 
tofore in  cloth-bound  covers,  the  Journal,  in  spite  of  its 
large  size,  is  unaltered  in  price. 

The  Electrical  Conductors’  Yeah  Book,  1920-21. 
(Electrical  Contractors’  Association.  2s.  6d.  net.) — The 
new  edition  of  this  year  book  of  the  Electrical  Contractors* 
Association,  together  with  its  kindred  organisations,  the 
N.E.C.T.A.,  Limited,  and  the  National  Federated  {Elec- 
trical Association,  gives  a very  complete  list  of  all  the 
members  of  the  Association  in  England,  Wales  and  Ireland, 
as  well  as  a brief  but  interesting  history  of  the  E.C.A.  and 
its  activities.  It  contains  the  official  report  of  the  Chair- 
man for  the  last  twelve  months,  as  well  as  sections  dealing 
with  the  laws  regarding  the  supply  of  electricity,  the 
functions  of  the  National  Joint  Industrial  Council  for  the 
Electrical  Contracting  Industry  and  of  the  District  Councils 
scattered  up  and  down  the  country,  and  a copy  of  the 
Memorandum  of  Agreement  between  the  National  Federated 
Electrical  Association  and  the  Electrical  Trades  Union  on 
August  27,  1920.  It  also  gives  the  working  rules  agreed 
upon  for  various  districts,  and  may  be  looked  upon  as  an 
absolute  necessity  to  even*  electrical  contractor  in  the 
United  Kingdom.  We  have  no  doubt  that  it  will  sell  very 
rapidly. 


Personal. — Messrs.  H.  W.  Smith  & Co.  (1920),  Ltd.,  Electrical 
Wire  and  Cable  Manufacturers,  of  Lydbrook,  Glos.,  and  Central 
House,  Kingsway,  London,  W.C.2,  have  engaged  Mr.  D.  C. 
Jewell  as  representative  for  the  North-Eastern  Counties.  Mr. 
Jewell  was  for  a long  time  with  Messrs.  Sir  W.  Armstrong 
Whitworth  & Co.,  Ltd.,  at  their  Elswick  works. 

The  Wlld-Barfield  German  Patents.-rMessrs.  C.  Lorenz 
Aktienesellschaft,  Berlin,  have  purchased  the.  Wild-Barfield 
Patent  Rights  for  Germany,  Poland  and  the  former  Austria- 
Hungary.  Messrs.  Lorenz  have  already  placed  a first  order  with 
Automatic  & Electric  Furnaces,  Ltd.,  for  various  parts  to 
complete  nearly  100  furnaces. 

Sales  Management.—  Vol.  I.,  No.  1,  of  a new  monthly  journal, 
entitled  Sales  Management , made  its  appearance  last  month, 
under  the  auspices  of  the  Louis  Cassier  Co.,  Ltd.  The  policy 
pursued  is  to  cover  the  whole  field-  of  creating  and  supplying 
demand,  as  well  as  the  application  of  scientific  principles  of 
practical  salesmanship.  It  will  deal  with  current  sales  campaigns, 
indicate  opportunities,  analyse  the  organisation  plans  of  large 
sales  departments,  and  offer  helpful  suggestions  for  improving 
publicity  matter  of  all  kinds.  Advertising,  transport,  overseas 
markets,  and  the  selection  and  management  of  salesmen  are 
to  receive  their  full  share  of  attention.  As  the  only  British 
journal  of  its  kind,  it  should  appeal  to  sales  managers,  adver- 
tising managers,  and  all  business  men  who  wish  to  develop 
selling  ability  and  so  eliminate  wasteful  effort  in  connection 
with  selling  and  distribution.  'The  price  is  is.  6d.  per  issue. 
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Various  Items. 


Dublin. — The  employees  of  the  United  Tramways  Company 
have  decided  not  to  press  their  claim  for  an  increase  of  wages 
until  a decision  is  arrived  at  in  the  case  of  the  English  tiamway- 
mcn. 

Charing  Cross  and  Mot  E.S.  Companies.-  Both  have  had  a 
satisfactory  year's  working.  The  former  is  paying  a final 
dividend,  making  with  the  interim  dividend  8 j e,  cent,  tor  the 
year,  and  the  latter  7 per  cent. 

New  Zealand.  The  Government  has  sanctioned  the  raising 
of  £1,708,916  by  the  Wellington  City  Council  for  various 
municipal  improvements,  and  £95,000  by  the  Wanganui  Borough 
Council  lor  tramway  extensions.  Invercargill  Borough  Council 
is  contemplating  extensions  to  its  railways,  electric  light  and 
power  schemes,  etc. 

Domestic  Heating,  Lighting  and  Labeur  Saving.  - An 

exhibition,  to  be  called  “ Indoors  and  Out,"  is  being 
organised  by  " The  Woman's  Leader  ” and  “ The  Women's 
Institutes.’'  It  will  be  held  at  the  Central  Hall,  Westminster, 
from  May  23  to  28.  The  organiser  is  Miss  E.  M.  James,  Exhibi- 
tion Department,  “ The  Woman's  Leader,"  02,  Oxtord  Street, 
W.  1. 

Serb,  Croat,  Slovene  State. — Tenders  are  required  for  a power 
station,  sub-station,  transmission  lines,  etc.,  for  the  provision 
of  an  electrical  supply  in  Belgrade,  Scmlin,  etc.,  from  a power 
station  at  Kostolac.  Tenders  must  be  submitted  before  May  1 
to  the  Director,  Ministry  of  Public  Works,  Belgrade.  A transla- 
tion of  the  specification,  etc.,  may  lx?  seen  in  Room  48,  Depart- 
ment ot  Overseas  Trade,  35,  Old  Queen  Street,  S.W.i 

Slides  on  “ Wireless." — Messrs.  Newton  & Co.,  Ltd.,  have 
recently  prepared  a set  of  lantetn  slides  for  a lecture  on  **  Wire- 
less Telegraphy dealing  more  particularly  with  the  Elwell- 
Poulscn  system.  They  are  accompanied  by  a full  set  ol  notes 
which  provide  alternative  methods  of  treatment  lor  audiences 
of  varying  degrees  of  acquaintance  with  the  subject.  Many 
of  the  slides  are  from  Hitherto  unpublished  l photographs, 
and  we  think  should  prove  both  interesting  and  useful  to  many 
of  our  readers.  ‘ Messrs.  Newton's  address  is  37,  King  Street, 
Covent  Garden,  W.C.2,  and  a small  charge  is  made  tor  the  hire 
of  the  set. 

A New  Series  of  Cheap  Technical  Boeks  — Sir  Isaac  Pitman  & 
Sous.  Ltd.,  have  now  commenced  issuing  their  new  Technical 
Primer  Series,  which  promises  to  be  a very  large  one.  The  first 
8.  volumes  are  ready  and  several  others  will  be  published  during 
this  month.  These  little  books  are  in  foolscap  8vo,  contain 
about  120  pages  with  an  attractive  cover  design,  are  printed 
on  good  paper,  and  well  illustrated.  The  price  is  2s.  Od.  net, 
each  volume.  The  series  will  eventually  contain  volumes  on 
every  phase  and  branch  of  technology.  A list  giving  full 
details  may  .be  obtained  on  application  to  them  or  to  Elec- 
tricity Office.  Write  for  it. 

Meetings. — A meeting  of  the  Wireless  Section  of  the  lnst.E.E., 
will  be  held  on  Wednesday,  16th  inst.,  at  0 p.m.,  at  the  Inst, 
of  Mechanical  Engineers,  Storey's  Gate,  Westminster,  S.W., 
when  the  following  papers  will  be  read  and  discussed  : — “ On 
the  effect  of  Electron  emission  on  the  Temperature  of  the  Fila- 
ment and  anode  of  a Thermionic  Valve/*  by  G.  Stead,  M.A. 
“ On  some  Thermionic  Tube  Circuits  for  ‘Relaying  and 
Measuring,”  by  Miss  W.  A.  Leyshon  and  Dr.  W.  H.  Eccles. 
Remember,  on  this  occasion  the  meeting  is  at  the  Institution 
of  Mechanical  Engineers  and  not  at  the  Institution  of  Civil 
Engineers  .—The  next  Orcjinary  Meeting  of  the  Society  ot 
Engineers  will  be  held  in  the  Apaitmcnts  of  the  Geological 
Society,  Burlington  House,  VV.,Jon  Monday,  7th  inst.,  at  5.30  p.m. 
Paper  : “ Some  Modern  Engineering  Practice  in  America,"  by 

Robert  W.  A.  Bicwer,  A.M.LC.E. The  Junior  inst.  Eng.’  will 

meet  on  Friday,  4th  inst.,  at  Caxton  Hall,  at  8 p.m.  Lecturette, 
" Manufacture  of  Gun-cotton,”  by  W.  H.  Simmons.  Also  on 
Friday,  11th  inst.,  at  39,  Victoria  Street,  at  84p.m.  Lecturette, 
" Electrical  Diivc  in  the  Cotton  Trade,”  by  A.  T.  McGuire 
(slides)  ; and  on  Friday,  i8th  inst.,  at  Caxton  Hall,  at  8 p.m. 
Lecturette,  “ Hand-Operated  Appliances  for  Lilting  and  Trans- 
porting/’ by  T.  E.  Dimbloby  (slides). 

I.E.E.  Summer  Meeting.- --This  will  take  place  in  Scotland 
from  June  7 to  10.  The  first  two  days  Will  be  spent  in  Glasgow, 
when  visits  will  be  paid  to  the  new  Power  Station  at  Dalmarnock, 
and  to  works  and  other  places  ol  interest.  There  will  also  be 
papeis  on  that  Power  Station  and  on  the  Hydro-Electric  Power 
Resources  of  Scotland.  Arrangements  have  been  made  lor  a 
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Clyde  trip  on  the  8th.  On  the  gth,  the  party  will  proceed  by 
special  train  to  Fort  vVilliam  or  Banavie  (Inverness  Canal), 
and  on  the  following  day  by  steamer  down  Loch  Linnhe  to 
Kinlochleven,  where  the  Hydro-Electric  Installation  of  the 
British  Aluminium  Co.  will  lie  visited.  In  the  afternoon  the 
steamer  will  proceed  to  Oban.  Full  details  will  shortly  be 
issued. 

Patents. — An  Inter-Departmental  Committee  has  been  es- 
tablished by  the  Department  of  Scientific  and  Industrial 
Research  with  the  following  terms  of  reference  : — (i)  To  con- 
sider the  methods  of  dealing  with  inventions  made  by  workers 
aided  or  maintained  from  public  funds,  whether  such  worker# 
l>c  engaged  (a)  as  research  workers,  or  (b)  in  some  other  technical 
capacity,  so  as  to  give  a fair  reward  to  the  inventor  and  thus 
encourage  further  effort,  to  secure  the  utilisation  to  industry 
of  suitable  inventions  and  to  protect  the  national  interest ; and 
(2)  To  outline  a course  of  procedure  in  respect  of  inventions 
arising  out  of  State  aided  or  supported  work,  which  shall  further 
these  aims  and  be  suitable  for  adoption  by  all  Government 
Departments  concerned.  The  Sec.  is  Mr.  A.  Abbott  (16  & 18, 
Old  Queen  Street,  Westminster,  S.W.i). 


Trade  Notea. 


A new  folder  from  the  EditOfl  Swan  Electric  Co.,  Ltd.  (Ponders 
End,  Middlesex),  refers  to  Ediswan  circuit  breakers,  and  states 
that  the  company  specialises  in  ” special  ” switching  jobs. 
Full  particulars  of  the  breakers  are  given  in  List  No.  AA172. 

The  Capac  Co.f  Ltd.  (2,  Woodstock  Street,  Oxford  Street, 
W.i),  have  developed  a device  called  the- " Sonoscope  ” with 
Binaural  Attachments  for  the  location  of  mechanical  defects 
in  moving  machinery.  It  serves  the  engineer  in  the  same  way 
as  the  stethoscope  serves  the  medical  profession. 

Harwol  Specialties  Co.  (51,  Oldhall  Stieet,  Liverpool)  send  a 
leaflet  illustrating  an  *'  automatic  electric  lamp.”  It  is  made 
in  two  types  : (1)  pocket  type,  (2)  box  type.  In  the  former 
the  working  of  a lever,  and  in  the  latter  the  pulling  out  of  a 
spring,  operates  a self-contained  generator  so  as  to  light  the  lamp. 
The  box  type  is  carried  by  a strap  suspended  round  the  neck. 
It  weighs  24  oz.  The  weight  of  the  pocket  type  is  1 2 oz. 

Messrs.  H.  W.  Smith  A Co.  (1920),  Ltd.— Electrical  Wire  and 
Cable  Manufacturers,  ot  Lyd brook,  Glos.  and  Central  House, 
Kingswav,  London,  W.C.2,  have  issued,  pending  their^  com- 
plete Catalogue;'  being  delivered  from  the  printers,  a four-page 
list,  giving  particulars  of  sizes  and  prices  of  V.I.R.  Cables, 
Flexibles,  Bell  Wires  and  Cotton- cove  red  Wires,  and  will  be  glad 
to  supply  a copy  to  anyone  interested  on  receipt  of  trade 
application. 

Sunco  British  porcelain -clad  connectors  arc  listed  in  a leaflet 
issued  by  the  Sun  Eltctrical  CO.  The  actual  connectors  arc  of 
brass  and  fit  snugly  into  English  vitreous  bodies — -made  by  a 
new  process,  which  ensures  uniformity.  The  screws  have  cut 
threads  (not  rolled),  and  are  thoroughly  protected  by  porcelain 
under  all  conditions.  The  diameter  of  the  screw-hole  is  such 
that  no  specially  small  screw-driver  is  required,  and  the  wires 
aie  firmly  gripped  without  fear  of  shorts  or  earths. 

Blackman  Export  Co.,  Ltd.  (374,  Euston  Road,  N.W.i),  are 
just  placing  on  the  market  a new  design  of  “ Streamline  ” Fan. 
Each  of  its  six  blades  is  hollow,  both  sides  being  convcxcd 
with  central  internal  stays  for  holding  them  to  the  boss 
of  the  wheel.  There  are  no  projections,  the  whole  .blade  present- 
ing a smooth  surface  offering  the  minimum  resistance  to  the  air 
flow  ; the  mechanical  efficiency,  it  ]is  claimed,  being  about 
30  p.  c.  higher  than  that  hitherto  attained.  The  runner  is  sym- 
metrical so  that  it  can  be  run  in  either  direction,  and  is  strongly 
built  for  high-speed  work.  The  blades  being  separately  renew- 
able, without  dismantling  or  even  dismounting  the  whole 
ian,  valuable  facilities  are  presented  as  regards  packing  and 
shipping  measurements, 
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THE  USE  OF  LIGHT  AS  AN  AID  TO  PUBLICITY.  1 


At  the  meeting  of  the  Illuminating  Engineering  Society 
on  February  24,  two  introductory  papers  to  the  discussion 
on  the  above  subject  were  read.  Captain  E.  Stroud  dealing 
with  Show-Window  Lighting  and  Mr.  E.  C.  Leachman 
with  Illuminated  Signs. 

Captain  Stroud’s  paper  was  devoted  largely  to  a dis- 
cussion of  the  best  method  of  concealing  lighting  for 
windows,  and  it  was  taken  for  granted  that  the  exposure 
of  bare  unscreened  lamps  amongst  the  goods  was  a mistake. 
The  abject  of  the  light  is  to  show  up  the  contents  of  the 
window,  and  if  bare  lamps  are  used  in  this  way  the  waste 
of  light  is  at  least  60  per  cent.  Assuming  that  concealed 
lighting  is  adopted  the  choice  of  suitable  reflectors  is  very 
important.  Good  distribution  of  light  cannot  be  effected  by 
lamps  projecting  out  of  unsuitable  reflectors,  as  occurs 
frequently  when  a gas-filled  lamp  is  inserted  in  a fitting 
intended  for  ordinary  vacuum  type  lamps.  Lamps  are  best 
spaced  along  the  top  front  edge  of  the  window'.  They 
may  be  completely  concealed,  but  there  is  no  objection  to 
using  a diffusing  silk  curtain  or  translucent  luminous  sign 
bearing  the  name  of  the  shop  as  a covering,  provided  the 
filaments  of  lamps  are  effectually  screened.  The  back- 
ground against  which  goods  are  seen  is  of  importance.  A 
glass  background  is  unfortunate  because  it  causes  people 
outside  the  shop  to  see  inconvenient  direct  reflections  of  the 
light-sources.  On  the  other  hand  a glass  back  might  be  con- 
sidered desirable  during  the  day  in  order  to  admit  daylight. 
The  correct  course  is  to  make  use  of  a blind  which  could 
be  let  down  to  the  correct  level  when  artificial  light  is 
used. 

A well-lighted  window,  it  was  remarked,  formed  one  of 
the  cheapest  advertisements,  and  would  attract  people 
from  right  across  the  street.  Window-dressing  and  light- 
ing should  be  considered  together.  A shop  window  should 
contain  a few  specimens  attractively  arranged,  it  should 
not  be  a catalogue.  A window  completely  crowded  up  with 
small  objects  could  not  be  properly  lighted.  The  amount 
of  light  needed  varied  according  to  the  class  of  goods  but 
might  range  from  ten  30  foot-candles,  involving  a con- 
sumption of  energy  of  from  0.5  to  1.25  watts  per  cubic  foot. 

Masses  of  bright  lights  adjacent  to  windows  were  most 
undesirable  as  they  “killed  ” the  effect.  If  owners  of  shops 
thought  such  lights  necessary  to  attract  customers  from  a 
distance  the  lamps  should  be  screened  in  suitable  lanterns 
or  used  behind  transparencies,  etc.,  and  should  not  be  in 
the  immediate  vicinity  of  the  windows. 

In  conclusion,  Captain  Stroud  said  that  while  it  might 
be  difficult  to  secure  uniformity  of  action  in  regard  to 
window- lighting  in  the  streets,  concerted  action  could 


easily  be  taken  in  connection  with  the  lighting  of  exhibi- 
tions which  was  often  faulty.  Exhibitors  might  be  allowed 
latitude  to  develop  their  ideas  of  lighting,  but  some  simple 
rules  for  the  avoidance  of  glare  might  be  generally  adopted. 

Mr.^E.  C.  Leachman,  in  dealing  with  “Illuminated 
i>igns,  expressed  similar  views  in  regard  to  the  avoidance 
of  glare.  Masses  of  bright  lights,  operated  by  flashes, 
seemed  often  designed  to  startle  rather  than  attract  and 
probably,  made  more  enemies  than  friends.  Signs  of 
this  nature  had  reached  their  greatest  development  in  the 
States,  but  even  in  that  country  there  was  room  for  more 
scientific  study  of  the  subject.  In  luminous  signs,  as  in 
show-window  lighting,  there  was  room  for  co-operation. 
Very  frequently  luminous  advertisements  were  spoiled  by 
the  presence  of  brighter  and  larger  ones  that  killed  their 
effect.  Mr.  Leachman  then  proceeded  to  discuss  various 
difficulties  in  connection  with  letter-signs,  such  as  the  fact 
that  they  might  not  appear  equally  legible  when  viewed  from, 
adl  directions,  and  the  high  maintenance  and  upkeep.  . He 
believed  that  the  pictorial  illuminated  sign  was  more 
effective.  Posters  had  been  illuminated'  effectively  in  the 
States  by  flood-lighting  methods,  but  it  was  not  always 
possible  to  find  a suitable  place  for  the  projector  in  order 
to  get  even  lighting.  If  such  areas  were  lighted  by  a row 
of  concealed  lamps  slightly  in  front  of  the  top  edge  of  the 
device  the  brightness  was  in  genera!  far  from  uniform. 

A more  effective  method  was  the  illumination  of  pictured 
by  the  transmission  off  light  from  behind.  In  this  way 
greater  contrasts  of  brightness  and  darkness  could  be 
obtained,  and  signs  illuminate*!  from  the  front  appeared 
flat  in  comparison.  The  cost  of  maintenance  and  energy 
for  such  signs  was  very  much  less  than  that  of  letter- 
signs  composed  of  individual  lamps.  The  quality  of  the 
pigment  used  was  of  great  importance.  Bv  a recent  dis- 
covery colours  had  been  deposited  on  fine  linen  in  such  a 
way  as  to  secure  high  transflucency  and  brightness,  with  a 
great  diminution  in  the  cost  of  production. 

Mr.  Leachman  pointed  out  that  luminous  signs  had  many 
fields  of  utility  as  well  as  for  advertising,  e.g.,  in  indicat- 
ing the  numbers  of  houses,  the  names  of  streets,  the  posi- 
tions of  post  offices,  police  stations  and  public  buildings. 
There  was  a section  of  the  public  that  resented  the  use  of 
distasteful  unduly  brilliant  signs  which  acted  as  a dis- 
figurement. Some  understanding  should  be  arrived  at  by 
which  signs  could  be  used  in  a legitimate  way  and  en- 
couraged, with  due  regard  to  the  effect  on  the  safety  of 
traffic  and  the  general  appearance  of  a city  bv  night.  Pro- 
vided they  presented  surfaces  of  diffused  brightness  lumin- 
ous signs  would  be  welcomed,  as  they  added  considerably 
to  the  attractiveness  of  streets  by  night,  and  served  as  a 
useful  supplement  to  public  lighting. 

Mr.  Leachman  .udso  referred  to  the  lighting  of  exhibitions, 
where  co-ordination  of  effort  was  quite  practicable.  Suit- 
able coloured  signs  could  be  used  to  mark  out  exhibitions 
into  sections  and  enable  visitors  to  find  easily  any  stall 
they  wanted.  Here  again  masses  of  bright  lights,  which 
were  wearisome  to  the  eye,  should  be  avoided.  There  was 
a great  field  for  the  skill  of  the  illuminating  engineer  in 
spectacular  lighting  for  outdoor  exhibitions,  winch  had 
been  very  imperfectly  exploited  as  yet. 

At  the  conclusion  of  his  address,  Mr.  Leachman  ex- 
hibited a number  %f  striking  transparency-signs,  a feature 
of  which  was  the  brilliancy  of  colouring.  A number  of 
other  types  of  signs  were  shown  by  other  exhibitors,  several 
of  a most  ingenious  nature.  Mr.  Ruthven  Murray  showed 
some  signs  consisting  olf  sheets  of  plate  glass  on  the  back 
of  which  lettering  in  white  was  stencilled.  Tubulaf  lamps 
concealed  along  the  edge  of  the  glass  illuminated  its  in- 
terior so  that  the  tetters  stood  out  brighflv  illuminated 
without  the  source  being  seen.  Mr.  Field  showed  a form 
of  luminous  kaleidoscopic  sign,  and  Mr.  Beuttell  a form  of 
sign  utilising  a curved  white  back-plate  illuminated  bv 
lamps  at  one  extremity.  In  thus  way  illumination  with 
comparativelv  few  lamps  was  obtained,  and  stencilled 
letters  placed  in  front  apeeared  brightly  illuminated. 

Amongst  others  who  joined  in  the  discussion,  Mr.  Elliott 
described  some  of  the  devices  used  on  the  underground 
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railways  and  illustrated  an  effective  example  of  flood- 
lighting employed  to  display  tihe  name  of  the  station  at 
Sloame  Square.  Mr.  Cunnington  also  referred  to  methods 
employed  on  the  L.S.W.  Railway,  dwelling  especially  on 
the  lighting  of  station  name-plates,  which  presented  several 
interesting  problems. 

After  a vote  of  thanks  to  authors  and  exhibitors,  the 
Chairman  t(Mr.  j.  Eck)  announced  that  the  next  meeting 
would  he  held*  on  March  17,  when  there  would  he  a dis- 
cussion on  motor-car  headlights. 


THE  BRITISH  INDUSTRIES  FAIR,  BIRMINGHAM. 

/ 

By  a Special  Correspondent. 

( Continued  from  page  134 . ) 

Quite  a number  of  new  lines  are  shown  by  Simplex 
Conduits,  Ltd.  (Birmingham  and  London).  There  is  a 
lamp  designed  to  comply  with  the  new  Mines  Regulations 
Act,  the  simplicity  and  strength  of  the  connections  being 
noticeable,  together  with  its  gaslight  and  foolproof  quali- 
ties. The  base  cam  be  used  as  a two-way  or  four-way  box. 
Another  new  device,  shown  ior  ‘the  first  time,  is  a radiant 
heater,  with  a spun  copper  reflecting  howl,  from  the  centre 
of  Which  staftds  out  the  heating  element.  This  can  be 
connected  up  with  any  lamp-holder,  and  has  a capacity11 
of  600  watts.  The  heating  element  is  nicbrome  wire, 
and  through  it  is  run  an  asbestos  tape  to  prevent  the 
sagging  of  the  heating  element,  which  stands  out  at  right 
angles  to  the  -reflecting  bowl.  The  whole  thing  is  very 
portable  and  get-fit-able,  and  sells  at  a low  retail  price.  A 
new  distributor  board  is  designed  to  meet  'the  Home  Office 
requirements.  A feature  of  it  is  the  impossibility  of 
touching  any  live  metdl  patts.  This  is  quite  a water- 


• ' PLexsim^ ROyal  EbEeTRic  Suction. Clbankr. 


tight  jdb,  and  the  board  carries^  up  *>to  1 5 amperes.  A non- 
. warping  asbe^bs  lillfet'ls  fitted  beierw  the -fuse  holders,  and 
generally  rit  is  a simple,  strong  »and‘  prabtital  piece  of  ap- 
paratus. The  tillable  ‘ Plexshu  electric  iron  is  also  shown. 

'f  The  Company  givbs  a'We  guarantee,  i.e,,  the  beating  ele- 
ment will  be  replaced  at^aOy  tbne 1 free  of  • charge,  assum- 
ing, of  course,  tKhtGt*  fafis’ttttder  Ordinary  >wefir*  and  tear,. 

, The  iron  is  mdde  Only  in  the  5I  Ib.^size.  The- element  is 
nichrome  wire' on  mica,  afldris <fcf flat  Construction.  A-*fine 


display  of  electric  Lighting  fittings  includes  a new  4 4 silver 
grey  ” fitting,  for  want  Of  a 'better  term.  This  has  aft 
appearance  of  polished  aluminium,  but  yet  mot  quite  so 
brilliant.  It  giyes  an  exceedingly  rich-looking  effect.  The 
Plexsim  Royal  electric  suction,  cleaner  (see  illustration)  is 
Olso  in  evidence.  It  was  described  in  Electricity  for 
February  25,  p.  122. 

Gent  and  Co.,  Ltd.,  of  Leicester,  have  a large  display 
of  electrically  controlled  time-pieces,  which  are  made  on 
what  is  called  the  Puisvnetic  electric  impulse  system.  The 
master  transmitter  on  the  stand  controls  the  clocks  in  all 
the  buildings*  In  addition  to  keeping  all  the  clocks  in  an 
establishment  showing  the  same  time,  time  contacts  can 
be  added  so  as  to  sound  44  start  work  ” and  r4  Gease  work,” 
these  signals  consisting  of  electric  bells  driven  from  service 
mains  or  batteries,  electric  or  steam  hooters  or  syrens.  Quite 
an  interesting  feature  is  the  apparatus  for  checking  the 
time  by  wireless  from  the  Eiffel  Tower.  In  jpre-war  days 
the  firm  produced  wireless  sets  fitted  with  crystal  detectors 
for  receiving  Greenwich  time  by  wireless.  With  the  advent 
of  the  thermionic  valve  and  the  enormous  advantages  pos- 
sessed by  valves  over  crystal  detectors,  a “ Tangent  Radio  ” 
receiving  set  is  now  offered.  This  set  eliminates  the  need 
Of  erecting  a high  aerial.  Among  the  other  items  on  this 
stand  are  a water-level1  recording-  instrument  and  secret 
intercommunication  telephones.  , 

Electric  ’irons,  fires,  and  heritors  and  cookers  are'shown 
by  the  Falkirk  Iron  Co.,  Ltd.,  of  Glasgow  and  London. 
These  have  already  received  considerable  notice  in  the 
electricdl  Press,  and  -need  not  be  referred  to  in  detail  now. 
Electric  heaters  and  irons  may  also  be  seen  on  the  stand  of 
May  and  Padmore.  These  are  Only  a small  branch  of  the 
activities  of  this  firm  of  brassfotmders,  etc.,  but  the  aim 
is  quality,  which  is  well  reflected  in  the  apparatus  on  view 
as  well  as  in  the  display  of  electric  light  fittings.  Indirect 
lighting,  bovrt  pendants,  find  a prominent  place,  as  indeed 
do  they  on  all  stands  where  electric  lighting,  'fittings  are 
exhibited. 

intercommunication  telephones  are  to  be  found  on  *the 
stand  Of 'the  Telephone  Manufacturing  Co.,  Ltd,  of  Lon 
don.  The  most  recent  addition  to  this  firm's  output  is 
the  “-Laryngaphone,”  an  instrument  for  telephonic  uses  in 
aeroplanes,  boiferihowscs,  ►etc.,  where  tne  great  amount  of 
noise  "renders  the  ordinary  telephone  inefficient.  The  prin- 
ciple of  this  apparatus  is  'that  the  vibrations  from  the 
larynx  are ‘transmitted  through  a 44  mouthpiece  .*he*d  to 
the  throat.  Thus, -by  speaking  in  quite  an  ordinary  ?tone, 
speech  can  be  ‘transmitted  with  the  utmost  clearness  to 
the  hearer. 

'Berry’s  Electric  Ltd.,  of ‘London,  have  a big  Show  not 
only  of  fhe  Magicoal  Electric  fire,: which  has  been  a familiar 
figure  at  other  recent  exhibitions,  but  of  interlocking  switch- 
gear  and  switches  of  the  type  that  prevents  : the  covers 
beiqg  removed  whilst  the  contacts  are  in  the  4 4 on  ” posi- 
tion. Similarly,  If  the  cover  is  removed,  it  is  impossible 
to  replace  it  if  the  switch  is  44  on.”  The  contacts  are  so 
arranged ' that  the*  fingers  cannot  in  any  circumstances  come 
into  touch -with  them.  This  principle  is  applied  even  in 
switchboads  for  quite  large  work^  and  a three-wire  500  volt 
D.C.  board  of  this  type  is  shown.  On  another  type  of  board 
there  is  a carbon  make-and-break  before  the  main  break- 
and-make,  thus  reducing  the  flash.  The  “Afiku”  lamp- 
shade tllter  has  the  advantage  that  it  removes  tfie^weight 
of  the  shade,  lamp  and  holder,  ? from  the  wiring -terminals. 

There  are  three  exhibits  6f  electric  industrial  trucks, 
viz.,  the  44  Orwell,”  made  by’Ransome,  Sims  and  Jefferies, 
Ltd.,  Ipswich ; the  Drake  and  Gorham ; and  the  “*  Green- 
bat,”  made  bv  Greenwodd  arrd  Batley,  Ltd.,  df  Leeds. 
-Most  of  ttie  features  of  these  are  now  -well  known.  Here 
again,  foolproof  devices  are  being  added, : so  ’ that,  for  in 
stance,  it  is  impossible  for  the  truck  to  be  started  until 
; the  driver  is  actually  sitting  dn'  the  driving-seat.  This  is 
claimed  as  a special  feature  of  the  Drake  and  •'  Gotham 
truck,  which  has  been  given  * the  name  of  the  Railddock. 
In  4he  case  of  the  44  Greenbat,”  where  there  is < no  driving- 
seat,  a pedalKmust  be  depressed  before  a start  can  be  mdde,. 
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whilst  if  the  driver  falls  off,  the  brakes  automatically,  come 
into  operation.  . 

Ships*  fittings  of  all  kinds  have  always  been  the  speciality 
of  W.  McGeoch  and  Co.,  Ltd.,,  of  Glasgow,  Birmingham, 
and  London,  and  examples  of  all  kinds  of  such  apparatus  are 
shown.  There  are  distributing  boxes,  terminal  boxes,  and 
switchgear  for  all  kinds  of  ships*  work,  and  the  solidity 
of  construction  is  sufficient  evidence  of  the  specialising 
effort  that  has  been  brought  to  bear  on  the  firm’s  products.  \ 
Probably  nowhere  is  it  more  important  to  have  foolproof 
apparatus  than  on  board  ship,  and  so  we  find  a full  appli- 
cation of  the  locking  principle  in  the  case  of  controlling 
switches,  etc.  A feature  of  the  Duplex  ship’s  signal  lamp 
indicator  is  the  warning  given  of  any  failure  of  the  ship’s 
! tempo. 

Premier  Electric  Heating  Co.,  Ltd,  bf  Birmingham, 
show  a ? specially  44  cut  ” line  in  the.  form  of  a 600  watt 
heater.  It  can  be  used,  by  changing  the  position,  as  a dish 
Heater,  a small  electric  fire  for  floor  use,  and  also  for 
toasting,  boiling,  and  frying.  This  firm  claims  to  have 
h&d  a longer  experience  than*  any  other,  dating  back  to,  the 
time  off  the  old  Prometheus  Co.  Being  specialists  in  this- 
partiouilar  line,  and  touching  nothing  else,  the  output  is 
of  a strictly  competitive  nature,  everything  except  the 
castings*  being  made  in  the  firm’s  owtl  works.  Quite  a 
useful  piece  of.  apparatus,  under  any/  conditions  of  varying 
vdltages  is  a Universal  iron,  which  will  work  on  from  100 
to/  250  volt  circuits.  Ovens,  fires,  and  cooking  utensils  with  j 
heating  elements  are  also  shown*  The  “Super-smootbwell  ” ! 
iron,  latest  model,  marks  a,  distinct  advance  on  the  old 
original  44  Smoot hwell,”  the  hfeating  element  being  ar- 
ranged to.  give  greater  heat  at  the  point  of  the  iron— the 
essential  place.  A patent  cord-grip  connector  positively 
grips  the  flex  and  prevents,  any  44  pull;  ” or  strain. 

The  British  Electric  Co-,.  Ltd,,  of  London  and  Birming- 
ham,. show  several  quite  new  things  if*  the  way/  off  acces? 
series.  The  4 4 Imperial?  ” toaster  is  soundly  constructed  oil 
steel  and  cast  iron,  and  is  fitted'  with  a handtfe  at  the  top. 

A pulpit  or  desk-lighting  fitting  keeps  the  glare  from  the 
lamp  away  from  the  eye  by  means  of  a cylindrical  refleo* 
tor.  An  improved  type  of-  ceiling  rose*  with  a metal  case, 
has  been  designed  as  a labour-saving  device  and  can  be 
used  hi;  place  of  the  ordinary*  block  and  porcelain  ceiling 
rose  at  very  little  extra  cost  ft  is  offered  as  a wiring 
accessory  for  the  best  class  of  electrical  work.  The  base 
is  made  of  a carefully  tested  and  moulded-  non4iygroscx?pic 
material,  which  forms  a perfect  insulator  equal  to  vitreous 
porcelain , and  is  unbreakable  in  ordinary  U9Q.  A new 
plug  of  the  three-pin  type  requires  a half  turn  to  put  it  in 
or  pull  it  out.  Some  very  fine  samples  of  switch  plates 
are  shown*  as  well  as  bowl  fittings,  inspection  lamps,  etc. 
Attention'  should  also  be  drawn  to*  the  “Simfix,”  or  one- 
part  lamp-holder,  the  rapidity  with  which  it  can  be  wired 
being  claimed  as  effecting  a 50  per  cent,  saving  in  labour. 

A large  number  of  other  firms  exhibit  electric  light  fittings 
of  various  designs,  among  whom  may  be  mentioned  British 
Brass  Fittings,  Ltd.  (Birmingham);  Ingram  and  Kemp, 
Ltd-.  (Birmingham)  ; Sperryn  and  Co.,  Ltd.  (Birmingham  1 ; 
Best  and  Lloyd,  Ltd.  (Birmingham);  Osier’s,  Ltd. 
(Birmingham) ; Fkraday  and  Son,  Ltd.  (London) ; 
Watertight  Fittings,  Ltd.  (Chesterfield) ; Electric 
Heating  and  Hardware,  Ltd.  (Birmingham).  ; No 
exhibition,  of  course,  would  now  be  complete  without 
the  “Rawlplug,”  which  electrical  contractors  have  found 
so  useful,  whilst  there  are  a number  of  exhibits  in  which 
electricity  is  used  in  one  form  or  another,  such  as  the 
“ Utility  electric  floor-polishing  machine  shown  by 
Parker,  Winder,  and  Achurch,  Ltd.  (Birmingham),  and 
automatic  electric  lighting  equipment  shown  by  the  Austin  * 
Motor  Co.,  Ltd.  (Birmingham),  and  Mark  Webber,  Ltd. 
(Guildford)*  There  are  also  certain  applications  of  electric 
power  in  the  heavy  engineering  section,  on  standard  lines. 

Among  the  lighting  fittings  exhibits,  a novelty  is  the 
vitreosH  ware  made  by  the  Thermal  Syndicate,  Ltd.,  of 
Wallsend-on-Tyne,  which  has  special  heat-resisting’  quali- 
ties, and  can  be  exposed  to  rain,  when  hot,  without  fear  of 
damage. 
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An  exhibit  of  sentimental  ax  well  as  practical  interest 
is  that  of  the  Birmingham*  Training  Committee,  whith 
has  now  1,211  ex-Sepviqe  men  in  training.  One  of  the 
sections  is  armature  winding,  the-  scheme  being  to  give 
twelve  months’  training  in,  a technical  school  or  instruc- 
tional factory  and  six  months,  in  the  workshop  to  attain 
proficiency.  The  various  trades  in  which  training  is  beinp 
given  were  shown  in  operation.. 


ELECTRICITY  DISTRICTS. 


A local  inquiry  is  to  be  held  at  Leeds  on  April)  12  With 
reference  to  the  area  to  be  included  in  the  proposed  West 
Riding  (Aire  and  Calder)  district.  The  following  will  also 
be  considered  : — (a)  A scheme  submitted  by  the  Corporation 
of  Leeds ; (b)  a scheme  submitted  by  a conference  of  West 
Riding  Local  Authorities  ; and  (c)  proposals  submitted  by  • 
the  Yorkshire  E.P.  Co.  Copies  of  the  uesjjective  schemes 
and  proposals  may  be  obtained  (a),  from.  Sir  Robert  Fox, 
Town  Clerk,  ii,  Park  Square,  Leeds,  at  a cost  of  5s. 
each;  (b)  from  N.  J.  Fleming,  Esq.,  Solicitor  to  the  Con- 
ference of  West  Riding  Authorities,.  Town.  Clerk’s  Office, 
Bradford,  at  a cost  of  5s.  each;  (c)  from  the  Secretary,  the 
Yorkshire  Electric  Power  Company,  Wellington  Road, 
Dewsbury,  at  a cost  of  2s.  6d.  each.  Cbpies  of  technical 
particulars  in  support  of  the  said  schemes  and  proposals; 
can  also  be  obtained  at  a reasonable  charge  on  application 
at  the  addresses  stated  prior  to  the  date  of  the  inquiry. 
Any  representations  or  objections  should  be  adcjressed.  t° 
the  Sec.,  Electricity  Commission,  Gwydyr  House,  White- 
hall, London,  S.W.i,  before  March  31,  and  a copy  should1 
at  the  same  time  be  sent  to  Sir  Robert  Fox,  >N.  J.  Fleming, 
Esq.,  or  the  Sec.,  Yorkshire  E.P.  Co.,  as  tile  case  may 
be,  at  their  addresses,  mentioned  above. 

The  Commissioners  will  at  the  same  time  inquire  into  an. 
application  by  the  Yorkshire  E.P.  Co.  for  consent  under 
Section,  i i of  the  Electricity  (Supply)  Act>  1919,  to  the 
established  by  the  Company  of  a new  generating  station  at 
Ferrybridge  (Pontefract). 

The  time  within  which  objections  and^reptfesentatoone 
may  be  made,  on  alternative  schemes  submitted,  has  been 
extended  in  the  case  of  the  Mid- Lancs  District  until  May 
31,  and  in  the  case  of  the  S*E.  Lancs  District  until 
July  30*  . 

ELECTRICAL  EQUIPMENT  FOR  KJNEtyATOGRAPH 
THEATRES. 


That  electricity  is  essential  for  the  successful  conduct  of 
a kirrem atograph  theatre  is  common  knowledge,,  but  the 
fact  that  to  meet  the  peculiar  requirements  the  olant  and 
its  method  of  installation-  must  b*  <rf  the- utmost  simplicity, 
reliability  and  efficiency  is  not  always  appreciated  as  it 
should  be.  The  various  statutory,  rules  and  regulations 
have  been  framed  for  the  safety  of  the  public  and  of  the 
operators,  and  are  therefore  for  the  good'  of  the  industry, 
so  that  for  this  reason  alone  no  attempt  should  be  made  to 
evade  anv  of  them.  Plant  and  apparatus  should  be  pur- 
chased and  installed  by  firms  thoroughly  conversant  with 
the  requirements. i In  this  connection  we  are  impressed  by 
a recent  publication  issued  by  the  Metropolitan-Vickers 
Electrical  Co.,  Ltd.  (Trafford  Park,  Manchester).  It  con- 
tains a list  of  between  five  and  six  hundred  kinematograph 
theatres  -equipped  with  Metropolrtan-Vickers  apparatus, 
gives  the  statutory  rules  and*  orders,  and  explains  con- 
cisely the  conditions  under  which  the  public  electric  supply, 
if  available,  should  be  utilised,  the  use  of  motor-generator 
sets,  gas  and  oil  engine  sets,  the  various  types  of  control 
gear,  etc.— all  manufactured  within  the  company  s organi- 
sation. Nor  are  the  questions  of  exterior  and  interior 
illumination  and  ventilation  neglected. 

The  control  gear  differs  in  every  individual  case,  and 
hardly  any  two  theatres  have  exactly  the  same  equipment, 
though  generally  speaking-  all  are  built  on  the  same  lines 
and’  modified  to  suit  the  special  cireum stances.  For  motor- 
generator  sets  the  control  gear  consists  of  three  units,  one 
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each  for  the  motor,  generator,  and  the  bioscope;  these 
can  be  either  separate  or  combined  to  suit  the  design  of 
the  building.  For  gas-engine  and  oil-engine  sets  the  motor 
unit  is,  of  course,  not  required.  In  cases  where  the  public 
electric  supply  is  available  it  is  now  the  usual  practice  also 
to  install  resistances,  for  use  in  emergency  only,  for  operat- 
ing the  bioscope.  This  resistance  can  be  placed  -in  any 
tonvenient  position  such  as  a cellar  or  garret.  Where 
theatres  have  a small  lantern  for  projecting  advertisements, 
jinouncements,  etc.,  on  to  the  screen,  the  bioscope  panel  is 
then  equipped  with  the  necessary 
apparatus  to  control  this  also. 

A unit  type  D.C.  motor  paneL. 
carrying  a mechanically  interlocked 
main  switch  and  fuse  box,  with  am- 
meter and  starting  rheostat  for  the 
motor,  forms  a very  useful  type  of 
control.  The  generator  panel  is 
similar  except  that  a field  rheostat 
replaces  the  starter,  and  a volt- 
meter is  generally  provided  as  {well 
as  the  ammeter.  This  type  of  panel 
is  widely  used  where  inexpensive 
and,  at  the  same  time,  reliable  con- 
trol gear  is  desired.  The  switch- 
gear is  enclosed  in  dust-proof  covers. 

Fig.  1 shows  a small  panel  for 
mounting  in  the  operating  box. 
This  ds  equipped  with  ammeter, 
voltmeter,  switch,  fuses,  and  re- 
gulator for  the  bioscope  arc,  to- 
gether with  a field*  rheostat  for  the 
generator;  the  starting  rheostat  for 
the  motor  of  the  motor-generator 
set  is  also  mounted  at  the  foot  of 
the  panel,  while  the  motor  main 
♦switch  'and  double-pole  fuses  are 
mounted  separately.  This  type  of 
switch  panel  is  very  convenient  in  a 
large  number  of  oases.  Attention  is 
specially  drawn  to  the  fact  that  the 
Fig.  1.  field  rheostat  for  the  generator  is, 

in  this  arrangement,  mounted  in  the 
operating  box.  This  feature  enables  the  operator  to  have 
full  control  of  the  generator  voltage  from  the  operating 
box,  which  may  be,  and  usually  is,  some  considerable 
distance  from  the  motor- generator  set  itself. 


B.T.H.  STAND  AT  THE  EFFICIENCY  EXHIBITION. 


The  Tirrill  Regulator. 


Those  of  our  readers  who  were  unable  to  visit  the  recent 
Efficiency  Exhibition  at  Olympia  may  be  interested  in  the 
illustration  herewith  of  the  stand  of  the  B.T.H.  Company. 
A thoroughly  representative  selection  of  the  company’s 
manufactures  were  shown  (Electricity,  February  11  and 
18,  pp.  91  and*  105),  and  in  the  illustration  the  novel  auto- 
matic arc  welding  machine  may  be  seen  on  the  right,  the 
Tirrill  regulator  on  the  left,  while  various  items  Of  lighting 
equipment  are  well  in  evidence. 

The  Tirrill  regulator  is  a satisfactory  and  reliable  device 
for  automatically  and  instantaneously  regulating  the  volt- 
age of  either  A.C.  or  D.C.  generators.  Tirrill  regulators 
can  be  constructed  either  to  maintain  the  busbar  voltage 
constant  or  to  compensate  for  line  drop  at  some  distant 
point  in  the  system,  and  thereby  maintain  a constant  voltage 
at  that  point.  Or  they  may  be  used  for  holding  a current 
constant,  holding  the  speed  of  a motor  constant,  or  control- 
ling  fly-wheel  motor-generator  set.  Essentially  the  instrume  it 
consists  of  a differentially- wound  relay  magnet  and  a main 
control  magnet,  the  terminals  of  which  are  connected  to  that 
part  of  the  circuit  where  a constant  voltage  is  to  be  main- 
tained. The  latter  magnet  has  an  adjustable  core  at  the 
bottom,  w'ith  a movable  core  above.  The  movable  core  is 


attached  to  a lever  operating  the  main  contacts,  the  pull 
being  opposed  by  a spring  which  tends  to  keep  the  main 
contacts  closed.  The  relay  magnet  has  a U-shaped  core, 
and  its  armature  operates  the  contacts  which  open  and 
close  a shunt  circuit  across  the  field  rheostat.  One  of  the 
differential  windings  is  permanently  connected  to  the  bus- 
bars or  to  some  other  convenient  source  of  supply,  and  the 
other  is  connected  to  the  same  source  of  supply  through 
the  main  contacts.  The  relay  contacts  which  open  and 
close  the  shunt  circuit  across  the  field  rheostat  are  pro- 
tected by  a condenser  of  suitable  capacity  connected  across 
them. 


The  following  description  of  a complete  cycle  of  operations 
will  serve  to  explain  this  action : — 

Assuming  that  the  voltage  has  fallen,  the  instant  it  does 
so  the  current  and  the  pull  exerted  by  the  control-magnet 
are  reduced.  The  spring  is  then  able  to  close  the  main 
contacts  which  complete  the  circuit  of  the  right-hand  relay 
coil.  The  current  in  this  coil  produces  a flux  which  isl 
equal  and  opposite  in  direction  to  the  flux  produced  by  the 
left-hand  coil,  which  is  always  energised.  One  flux  there- 
fore neutralises  the  other,  removing  the  magnetic  pull  on 
the  relay  lever  or  armature,  so  that  the  spring  which  is 
attached  at  once  pulls  the  lever  up  and  closes  the  relay 
contacts,  thus  short-circuiting  the  field  rheostat.  The  cur- 
rent in  the  field  immediately  begins  to  rise  at  a very  rapid 
rate,  owing  to  the  time-constant  of  the  field  circuit  being 
kept  very  low,  and  the  voltage  also  rises  in  a corresponding 
manner  so  as  ultimately  to  reach  its  proper  value. 

The  voltage  takes  an  appreciable  time  to  rise  to  its  full 
value,  but  almost  instantaneously  rises  to  a point  where  it 
causes  sufficient  current  to  flow  in  the  control  magnet  to 
produce  a pull  strong  enough  to  overcome  the  spring.  The 
main  contacts  then  immediately  part,  opening  the  circuit 
of  the  right-hand  relay  coil.  The  left-hand  relay  coil 
energises  the  core,  and  the  relay  armature  is  pulled  down, 
opening  the  relay  contacts,  thus  leaving  the  field  rheostat, 
which  is  set  to  maintain  only  about  60  per  cent,  of  the  ‘ 
normal  voltage,  in  series  with  the  field.  The  voltage  im- 
mediately commences  to  drop  to  this  point,  and,  in  doing 
so,  almost  instantaneously  reaches  a point  when  the  main 
contacts  again  close,  and  another  cycle  is  started  The 
rate  at  which  these  operations  take  place  is  very  rapid,  and 
is  dependent  upon  the  characteristics  and  sensitiveness  of 
the  generator.  It  also  varies  with  the  load,  usually  being 
less  rapid  at  no-load  and  full-load  than  at  intermediate 
loads.  It  is  also  dependent  upon  the  point  on  the  magneti- 
sation curve  at  which  the  generator  is  working  at  the 
time. 
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I ELECTRIC  BELL  MATERIAL 

s * ' 

I Bells  Wires  Dry  Cells  Sundries 


Large  quantities  are  now  in  stock. 
Prices  are  exceptionally  reasonable 
in  view  of  the,  high  quality  of  the 
supplies. 

Now  is  the  time  to  place  your  orders. 
Prices  and  Quality  Right. 
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[• -B IECTRICAL  COMPANY  IIMITIO 


118-120.  Charing  Cross  Road.  LONDON,  W.C.2. 
Tolaphoae  ...  ...  I Garrard  7788  (4  lines)* 

Telegrams  ...  ...  • Secabilis.  Ox.  London. 
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| We  have  found  it  necessary  to  remove  our  London 

| Office  to  more  commodious  premises  at:— 

I 57,  VICTORIA  STREET,  S.W.  1. 


The  telephone  numbers  are  j 


For  Home  Sales  442  & 443  VICTORIA 
For  Export  Sales  5542  VICTORIA 


From  this  office  will  be  conducted  all  business  affecting  the  sale  of 
Stationary  Accumulators,  Exide-Irondad  Traction  Batteries,  and  Train 
lighting  accumulators  for  home  use,  and  ALL  Export  business. 

Home  business  in  <E  sibe  batteries  for  Starting,  Lighting,  and 
Ignition  of  motor-cars,  and  general  Portable  purposes,  will  be  conducted 
from  220,  Shaftesbury  Avenue,  W.C.  2,  as  previously. 


(f[  U I rtrt  h IV  ELECTRICAL  STORAGE  Works : CLIFTON  JUNCTION, 
VWJ-UJLIIIL.  COMPANY  LIMITED.  Near  MANCHESTER. 
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START  YOUR  CAR  WITH  A “HART”  BATTERY. 

MAXIMUM  POWER.  LOW  INTERNAL  RESISTANCE.  STRONGLY  BUILT. 
Immediate  deliveries  can  be  given  from  stock  of  the  following  standard  sizes  of 

! ’HART’  STARTER  AND  LIGHTING  BATTERIES. 


TYPE. 

CAPACITY. 
AMPERE  HOURS. 

Overall  Dimensions 
(inches). 

6 volt  MSL  11 

75 

91  x 7*  x 8J  high 

„ 13 

90 

10tf 

„ „ 15 

105 

121  „ „ „ 

12  volt  ,,  7 

45 

I2|  ,,  ,,  „ 

*»  „ 9 

60 

15f  ,,  ,,  „ 

„ 11 

75 

17  j 

MANY  OTHER  SIZES  AVAILABLE,  TO  SUIT  ALL  MAKES  OF  CARS. 

HART  ACCUMULATOR  Co.  Ltd.,  Stratford,  London,  E.15 


36,  Victoria  St., 
Westminster, 
London,  S.W.i. 


107,  Wellington  St., 
Glasgow. 


4,  Victoria  Bridge, 
Manchester. 


20,  Lincoln’s  Inn. 
»74.  Corporation  St., 
Birmingham. 


EVERSHED’S 


$ 

THESE  reliable,  accurate  instru- 
ments are  self-contained.  They 
are  for  Direct  and  Alternating  cur- 
rents with  three  ranges  of  scale  not 
exceeding  1 00  amperes.  The  ranges 
are  altered  by  a special  floating 
terminal.  The  movement  is  dead 
beat.  Send  for  free  list. 

Evershed  & Vignoles,  Ltd. 

ACTON  LANE  WORKS,  CHISWICK,  W.4. 

Telephone:  Chiswick  1370.  Telegrams:  Dorothea.  Chisk.  London. 


JOHN  OAKEY  & SONS.  LTD. 

MAWUFA0TURKR8  OP 

EMERY,  EMERY  CLOTH,  EMERY  PAPER, 

OABINET  GLASS  PAPER,  GLASS  CLOTH, 
BLAGK  LEAD,  PUMICE,  CROCU8.  TRIPOLI 
ROUGB,  So 

Oakcy’s  “ Flexible  Twilled  ” Emery  Cloth. 


For  Engineers,  Sewing  Machine,  Lock  and  Scale  Makers,  and  ail  purposes  *beo 
great  Strength,  Dvrabibitt  and  Perfect  Flexibility  are  required. 

FLINT  & GARNET  PAPER  IN  ROLLS, 

50  yards  long  by  >8  in.,  so  in.,  *4  in.,  30  in..  36  in.,  40  in.,  49  in.,  ft  43  n.  wide 

"WELLINGTON"  EMERY  WHEELS. 


WELLINGTON  EMEDY  .AND  BLACK  LEAD  MILLS,  LONDON,  S.E  1. 
ALL  BRITISH  MADE. 


M TRADE 


STANLEY 


MARK  = 


SURVEYING  AND 
DRAWING  INSTRUMENTS 

Highest  Quality 

WRITE  FOR  LATEST  " L 7”  CATALOGUE 
— POST  FREE  TO  ANY  ADDRESS.  — 

W.  F.  STANLEY&Co.,  Ltd. 

286,  High  Holborn,  London,  W.C.l 
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SO  On  BEASBlft 

Bucthicitt  U published  every  Friday,  and,  if  ordered,  is  on  tale  at  the 
principal  Railway  8tation  Book* tall*  and  Newsagents  on  that  4«y.  Xt  h as 
a wry  large  sale  throughout  the  United  Kingdom,  as  well 
as  in  the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Irdividnal . contributors,  nor  does  he  necessarily  identify  himself  with 
their  views. 

Questions  to  whloh  an  answer  is  required  mast  be  accompanied ' by  a 
Id.  stamp  fa?  reply.  When  considered  of  sufficient  interest  the  answer 
will  probably  appear  in  th*  paper. 

Now  advertisements  for  the  displayed  oolumns  and  alterations  to  existing* 
ones  must  reach  the  publishing  office  not  later  than  the 
first,  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
ef  thy  following*  Friday.  This  is  important.  Rate  quoted  on*  application. 
Sabscrfptfon.— 17s.  6d.  a year,  9s.  half-year,  4s,  6d.  a quarter  in  advance, 
9 prepaid  in  the  United  Kingdom  and  abroad. 

.....  _ 

1 Gerrard. 


AIL  remittances  „ payable  to  .the  Publishers,  8,  HiNTttl,  Aim  do..  Ltd., 
8M#.  Maiden  Labe.  LobdOn,  WiC.2.  Telephone,  No.  2460  Ge: 


It  was  only  by  applying  skill  and  producing. m sucfr 
quantities  as  lie  had  indicated  that  prosperity  could  . 
be  obtained.  They  not  only  wanted  to  produpe  cheaply 
for  the  purpose  of  having  a larger  clientele,  . but  > 
equally  in  order  to  purchase  more  cheaply.  It  was 
not  commonly  understood  that  the  price  at  which  they 
produced  at  home  was  the  price  at  wljich  they  .could*;  * 
buy  abroad.-  The  foreigner  does  not  base  his  selling 
price  to  the  British  on  His  cost  of  production,  but  he 
quotes  just  a little  cheaper  rates  than  those  ruling  in 
the  home  market  and  fixed  by.  producers  of  similar 
goods  in  this  country. 


Current  Topics. 


The  present  slump  in  industry,  with  its  accompany- 
ing unemployment,  is  the  theme  of  many  speeches 
and  addresses  by  leading  employers 
Stability.  throughout  the  country  to-day,  and 
the  general  trend  of  their  advice, 
based  on  a keen  practical  knowledge  of  industrial 
affairs,  is  that  we  must  jointly  do  our  best  to  reach  a 
stable  condition  of  prices,  wages,  and  cost  of  living 
before  we  can  hope  to  compete  with  foreign  interests 
and  regain  the  bulk  of  the  trade  which  we  have  already 
lost.!  Speakjng  at  a recent  Industrial  League  confer- 
ence, Mr.  Hugo  Hirst,  pf  the  General  Electric  Com- 
pany;-referred  .to  the  difficulties  qf  stabilising  anything 
except  the  relations  between  employer  and  employed, 
and  the  conditions  under  which  industry  is  carried  on. 


Commenting  on  the  present  “ca*  canny  ” methods  i«r 
the  building  trades,  Mr.  Hirst  also  referred  to  the  con- 
sequent delays  in  completing  a new  factory  at 
Coventry.  The  contraciriwas  originally  placed  with"  a4 
firm  of  most  energetic  builders,  who*  promised  com- 
pletion within  six  months.  That  was  twelve  months 
ago,  and  the  work  is  still  uncompleted.  These  methods 
of  the  building  trade  may  have  the  effect’  of  keeping 
a few  men  employed  over  a longer  period  than  if  they 
worked  whole-heartedly,  but,  as  a consequence,  in  this 
particular  case  at  all  events,  they  were  keeping 
thousands  of  men  in  other  trades  out  of  work  because 
the  factory  was  not  ready  to  accommodate  them.  Had 
these  new  buildings  been  finished,  the  company  would' 
have  been  employing  2,500  skilled  workers  in  addition*, 
and  Ordets  would  have  been  available  to  ensure*  steady 
employment  for  Ultimately  doable  that  number. 


In  the  first  place  they  could  not  stablise  the  price  of 
food,  and  t consequently  it  was  equally  impossible  to 
stabilise  the  price  of  other  products.  In  regard  to  the 
production  of  any  commodity,  it  was  necessary  to 
realise  that  they  could  not  stabilise  the  raw  materials, 
which  were,  subject  to  the  inexorable  law  of  supply  and 
demaqd.  Mr.  Hirst  expressed  the  opinion  that  nothing 
would  so  easily  bring  about  stability  of  industry  as 
stability  of  conditions  under  which  it  is  carried  on.  If 
an  employer  knew  he  had  fixed  a sliding'  scale  to  work 
upon,  he  could  go  ahead  and  make  estimates ; but,  if 
he  did  not  Know;  he  could  not  make  estimates ; and, 
as  a natural  consequence,  He  either  could  not  tender, 
or  He  had1  to  Hedge  his  tender  round  with' conditions 
which'  rendered  it  impossible  of  acceptance.. 


He  instanced  how  his  company  a few  weeks  back 
lost  an  older  worth  ;£)i  50,000  from  a Sheffield  firm 
because  their  customer  only  had  a certain  sum  of 
money  available,  and  could  not  hope  for  further  credit 
from  the  bank  if  it  exceeded  that  sum.  The  only  fixed 
and  firm  tender  for  the  work  was  received  from  a 
German  firm,  as,  under  present  conditions,  no  British 
concern  could  give  a fixed  price  and  an  assured 
delivery.  As  a result  the  order,  along  with  many 
others,  had  gone  abroad.  All  engaged  in  industry 
must  realise  that  they  must  produce  cheaply,  and 
jointly  concentrate  on  how  best  to  do  so.  The  more 
articles  they  could  bring  within  the  purchasing  scope 
of  the  largest  number  of  buyers,  the  less  likely  they 
were  to  suffer  from  unemployment.  As  long  as  em- 
ployment continued  there  were  always  men  at  work 
economising  and  introducing  new  inventions,  which 
gave  rise  to  new  industries  and  created  further 
employment. 


Mr  Bernard  Drake’s*  addre&s  to  the  Lbnddfr  staff7 
and  employees  of  Messrs*  Drake  and!  Gorham  was  civ 
similar  lines.  Since  the  Armistice  a spirit  of'  selfish- 
ness and  grab  had  pervaded  the  country.  Althdogi* 
the  manual  workers,  with  their  360  strikes,  were  mostf 
in  evidence,  shopkeepers  and  some  ' dmoloyers  Were 
equally  to  blame.  There  had  .been  a desire  tb’  get4  the 
most  money  for  the  least  work,  coupled  with5  a*  ci&ise 
for  pleasure.  The  inevitable  result  had?  now  taken 
place,  and  prices  generally  had  reached  a level  where 
there  were  few  buyers  and  Consequent  general 
unemployment.  The  futility  of  “ ca*  canny  ” and  the  way 
iri  which  it  reacts  on  those  who  employ  these  methods 
is  now  amply  proved,  and  all  must  appreciate  that 
prices  of  products  of  whatever  kind  have  got  to  come 
down  before  unemployment  will  cease. 


Following  a short  boom  after  the  war,  due  to  the 
fact  that  arrears  had  to  be  made  good  at  any  price, 
we  have  now  got  back  to  the  laws  of  supply  and 
demand,  with  competition  from  abroad.  In  dealing 
with  the  so-called  struggle  between  Capital  and 
Labour,  Mr.  Drake  defined  Capital  -as  the  aocumular- 
tion  of  thrift,  and  stated  that  any  worker  who  put  by 
a few  pounds  for  the  benefit  of  his  wife  and  children 
instead  of  wasting  it  on  amusement  became,  in  effect, 
a Capitalist.  He  added  that  it  was  now  forty  years 
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since  he  started  in  the  Electrical  trade.  He  was  faced1 
with  the  difficulty  of  wanking  capital  and  credit,  and 
for  many  years  all  his  savings  had  been  put  back  into 
the  business,  thereby  enabling  an  ever-increasing  staff 
•o  be  employed. 


A serious  handicap  to  further  industrial  develops 
■ftent  in  Birmingham  is  the  present  inadequate  supply 
of  electrical  energy.  . On  the  waiting 
list  of  the  Corporation  are  requests 
totalling  some  45,000  additional 
h.p.,.  and  it  is  estimated  that  75  per 
cent,  of  the  total  energy  produced 
at  present  is  utilised  for  power  pur- 
poses. To  ease  the  situation  it  has  been  suggested 
that  manufacturers  in  need  of  additional  power  should 
come  forward  and  assist  the  Corporation  to  provide 
for  their  needs  by  advancing  the  money  necessary  to 
purchase  additional  plant,  at  6 per  cent,  interest. 


The  chairman  of  the  Electricity  Supply  Committee 
recently  explained  the  scheme  to  the  Chamber  of  Com- 
merce. To  place  a contract  as  had  been  contemplated 
for  two  additional  generating  units  would  involve  an 
expenditure  of  nearly  if  million.  To  install  one  unit 
would  cost  a little  more  than  half  this  amount,  and 
would  probably  meet  immediate  needs.  Mr.  Beale 
sketched  the  position  when  a trade  revival  came 
along.  Seeing  that  it  would  take  2^  years  to  install 
further  big  electrical  plant  the  work  ought  to  be  put 
m hand  at  once.  By  the  subscription  of  one  million 
the  present  waiting  list  could  be  accommodated,  whilst 
the  full  amount  mentioned  would  enable  the  Corpora- 
tion to  take  on  every  wouldi-be  consumer.  It  was  a 
reasonable  proviso  that  everybody  who  subscribed 
should  be  entitled  to  power  in  direct  ratio  to  the 
amount  subscribed.  According  to  report  the  proposal 
was  not  very  sympathetically  received  by  the  Chamber, 
and  Birmingham  industry  looks  like  suffering  a power 
shortage  for  some  considerable  time  to  come. 


The  use  of  light  as  an  aid  to  publicity,  which 
formed  the  subject  of  discussion  before  the  Illuminat- 
ing Engineering  Society  on.  Feb- 
Llghting  as  an  ruary  24,  proved  to  be  quite  a com- 
Aid  to  plex  subject.  We  have  frequently 

Publicity.  beard  the  claims  of  light  in  this 
direction  emphasised  by  makers  of 
luminous  signs  and  lighting  appliances.  On  the 
other  hand,  protests  have  been  raised  by  other  sections 
of.  the  public  against  the  disfigurement  which  over- 
brtililiianit  flashing  signs  are  apt  to  involve..  Captain 
Stroud,  who  dealt  with  show-window  lighting,  and 
Mr.  Leacliman,  who  discussed  luminous  signs,  both 
dealt  with  their  subjects  in  a broad  and  tolerant  way. 


C&ptain  Stroud  advocated  the  use  of  concealed 
lighting,  now  generally  accepted  by  lighting  experts 
and  managers  of  large  stores  for  window  lighting,  and 
pointed  out  the  drawbacks  df  displays  of  bright 
unscreened  lamps  in  or  adjacent  to  windows.  Mr. 
Leachman  confessed  that  some  signs  seemed  designed 
rather  to  startle  than  attract,  and  advocated  more 
artistic  display  methods  of  the  illuminated  pictorial 
variety.  Judicially  used,  such  lighting,  whether  in  the 
form  of  illuminated  signs  or  lighted  shop  windows,  acts 
as  a useful  supplement  to  •public  lighting,  from  lamps 


The  problem  is  to  attain  some  form  of  concerted 
action  in  the  interests  both  of  the  advertiser  and  the 
public.  A well-designed  and  nicely-lighted  window 
may  be  completely  “ killed  ’*  by  masses  of  bright  lights 
used  by  a neighbour.  Similarly,  quite  a tasteful  and 
effective  luminous  sign  may  be  lost  amidst  much 
brighter  ones  adjacent  to  it.  In  regard  to  public 
streets  we  must  apparently  -trust  chiefly  to  the  change 
in.  opinion  of  merchants  and  advertisers  through  such 
discussions  as  this,  aided  by  judicious  influence  of 
local  authorities  But,  as  was  pointed  out  by  both 
authors,  concerted  action  is  much  easier  in  exhibitions, 
and  there  is  no  reason  why  "a  few*  salutary  rules  should 
not  ibe  adopted  whereby  both  the  interests  of 
exhibitors  and  .the  eyes  of  visitors  to  the  exhibition 
would  be  'Safeguarded. 


There  is  much  to  be  said  for  the  policy  of  investing 
our  capital  practically  entirely  in  productive  enter- 
prises within  the  Empire,  as  is 
Keeping  Capital  advocated  by  the  British  Empire 
Within  the  Producers*  Organisation.  On  the 

Empire*  other  hand,  I do  not  agree  that  the 

policy  of  permitting  public  appeals 
for  capital  in  this  country  on  behalf  of  foreign 
governments  and  municipalities  as  was  general  before 
the  war  is  - suicidal. **  For  one  reason,  all  consumers 
have  suffered  owing  to  the  terrific  rise  in  prices, 
largely  brought  about  by  the  neck-and-neck  race 
between  the  “workers  **  and  “capitalists**  for 
increased  remuneration'  the  moment  foreign  competi- 
tion dwindled.  My  faith  in  our  much-vaunted 
“patriotism  **  is  considerably  shaken  by  the  way  our 
countrymen  with  the  power  fleeced  those  without 
power  the  moment  they  saw  the  chance  to  do  so. 

Elektron. 


THE  INSTITUTION  DINNER. 


Mr.  LJ.  B.  Atkinson,  who  is  proving  a very  live  and 
energetic  president,  took  the  chair  at  the  annual 
dinner  of  the  Institution  of  Electrical  Engineers  at  the 
Hotel  Cecil,  on  Thursday,  3rd  inst.,  when  there  were 
about  450  members  and  guests  present  to  give  him 
their  warmest  and  most  cordial  support.  Prior  to  the 
dinner  there  was  a reception  in  the  adjoining  hall,  but 
this  unfortunately  was  not  nearly  large  enough,  and 
movement  was  a matter  of  difficulty,  due  to  the  fact 
that  the  large  (or  Victoria)  hall,  which  was  used  for 
the  reception  in  pre-war  days,  was  on  this  occasion 
booked  for  another  function.  The  cloak-room  arrange- 
ments, also,  leave  room  for  improvement,  but  these 
troubles  will  doubtless  disappear  as  time  goes  on.  The 
dinner  was  a good  one,  and,  after  the  usual  loyal 
toasts  and  the  announcement  by  the  president  of  the 
receipt  of  telegrams  of  congratulation  from  kindred 
societies  in  Italy  and  the  United  States — duly  acknow- 
ledged forthwith — Professor  Sir  W.  H.  Bragg, 
K.B.E.,  F.R.S.,  president  of  the  Physical  Society, 
proposed  the  toast  of  “The  Institution  **  in  a very 
felicitous ’speech,  in  which  he  alluded  to 'the  triumphs 
of  electrical  engineering  in  the  past,  and  looked  for- 
ward even  more  hopefully  to  its  future,  as  electricity 
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might  be  said  to  lie  at  the  root  of  all  natural  pheno- 
mena.. In  fact,  our  problems  brought  physicists  some 
of  their  most  interesting  work.  He  thought  our 
Institution  represented  a very  high  ideal,  and  said  how 
much  it  had  encouraged  men  to  learn  their  work 
thoroughly,' thereby  leading  them  to  help  mankind  and 
iheir  country.  The  cnly  way  for  us  to  get  on  is  to 
give  of  our  best  without  seeking  a return,  and  we 
must  not  try  to  see  what  we  have  to  receive,  but  look 
at  what  we  have  to  give.  Really  to  think  with  more 
love  of  our  work  than  of  our  pay.  He  considered  that 
was  exactly  what  therinstitution  of  Electrical  Engineers 
was  doing,  and  then  went  on  to  speak  of  the  president 
in  terms  of  high  praise.  Needless  to  say,  the  toast 
was  received  with  great  enthusiasm.  Mr.  Atkinson 
then  replied  with  one  of  those  clearly  spoken  and 
incisive  speeches  of  which  he  is  such  a master,  includ- 
ing humorous  references  to  Sir  Oswald  Stpll  and  the 
two-houses-nightly  system.i  He  told  us  that  -the 
Institution  was  now  £,400  strong,  that  it  was  asso- 
ciated with  14  committees  connected  with  public  work, 
as  well  as  being  represented  on,  or  taking  part  in,  the 
proceedings  of  40  kinds  of  external  bodies.  In  two 
months  they  had  had  47  meetings  and  discussions,  and 
the  hard  work  done  by  the  Institution  was  in  the  long 
run  bound  to  have  a good  effect  on  the  profession  and 
the  industry.  He  then  gave  a most  interesting 
resume  of  the  causes  and  effect  of  the  trade  slump, 
with  keen  analysis  of  the  financial  position,  and  finally 
finished  up  in  a more  hopeful  strain  so  as  to  cheer  us 
all  up.  iMr.  Campbell  Swinton  proposed  “The  Guests,” 
and  replies  were  made  by  Sir  Frank  Heath,  K.C.B. , 
and  Sir  John  Bland-Sutton,  both  of  whom  dealt  in  a 
humorous  strain  with  various  past  experiences,  and 
the  gathering  then  dispersed  to  the  reception  room  for 
’more  friendly  discussions  and  reunions*  Space  does 
not  permit  us  to  give  the  names  of  all  the  distin- 
guished visitors  who  were  present,  but  the  top  table 
represented  Imperial  Science,  Commerce  and  Govern- 
ment in  a very  adequate  manner.  Altogether  a 
splendid  evening. 


THE  KING’S  SPEECH,  AND  UNEMPLOYMENT. 


Thi  Right  Hon.  G.  N.  Barnes  on  the  Attitude  qf 
Labour. 

More  and  more  of  late  has  it  become  increasingly 
evident  that  if  the  unemployment  problem  is  to  be  solved 
it  will  only  be  through  the  co-operation  of  the  two  essential 
factors  in  industry,  namely,  employer  and  employed,  or, 
as  the  King  has  put  it,  Capital  and  Labour. 

The  King,  in  his  speech  at  the  opening  of  Parliament, 
after  alluding  to  the  measure  it  was  the  intention  of  the 
Government  to  introduce  relative  to  unemployment,  said  : — 
4,I  earnestly  trust  that  these  efforts  will  be  seconded 
by  loyal  and  frank  co-operation  between  employers  and 
employed,  for  it  is  through  the  co-operation  of  Capital 
and  Labour  in  a spirit  of  mutual  trust  and  confidence 
that  an  early  solution  of  this  grave  problem  is  to  be 
found.” 

The  Prince  of  Wales  recently  struck  the  same  chord 
when  he  appealed  to  all  to  “pull  together.”  Lord  Weir  and 
other  prominent  men  have  propounded  the  same  principle. 
It  has  come  alike  from  all  sections  of  industry,  so  it  is  but 
fitting  that  it  should  have  received  a stimulus  from  the 
Throne. 

The  attitude  of  official  Labour,  however,  is  in  many  re- 
spects problematical,  and  the  Right.Hon.  G.  N.  Barnes,  W.P., 
in  the  course  of  an  interview  on  the  subject,  said  : “The 
Government  have  committed  themselves  through  the  King’s 


speech  to  the  principle  of  co-operation  between  all  classes 
in  industry  so  as  to  get  the  best  results.  For  my  part  I am 
glad  of  that,  because  co-operation,  good  at  any  time,  is 
especially  desirable  just  now  when  the  world  is  tom  to 
pieces  by  the  war. 

“It  is  a principle  which  was  inculcated  during  the  war 
and  realised  by  Labour  leaders  at  the  time.  I t is  a principle 
which  led  my  old  colleague,  the  Right  Hon.  G.  H.  Roberts, 
in  1915,  when  he  was  Junior  Lord  of  the  Treasury,,  to 
help  found  the  Industrial  League  and  Council,,  and  the 
King  has  now  endorsed  the  ideal  which  that  organisation 
has  for  years  been  propagating  with  pronounced  success. 

“I  am  sorry  that  the  Labour  Party  did  not  avail  itself 
of  the  opportunity  that  was  opened  to  it  on  Christmas  Day 
to  co-operate  with  the  Government  in  devising  ways  and 
means  to  minimise  the  evil  of  unemployment.  I think 
possibly  if  that  ha$l  been  done,  there  would  have  teen  an 
expediting  of  relief  work,  and,  generally  speaking,  help 
given  to  the  unemployed  in  kind  or  in  work  more  than  has 
been  done. 

“The  Labour  Party  chooses  rather  to  play  the  part  of 
the  critic.  It  is  the  easiest  part,  but  what  we  want  just 
now  is  construction,  and  one  fails  to  find  much  in  the  way 
of  construction,  or  even  in  the  way  of  facing  the  fact9  on 
the  part  of  ^hose  who  ought  to  be  leading. 

“ I hope  still  that  the  principle  incorporated  in  the  King’s 
speech  may  yet  be  put  into  operation  by  all  those  who 
really  have  the  interests  of  the  unemployed  at  heart.” 


BRITANNIA  ELECTRIC  FIRES. 
Novel  Publicity  Device. 


We  illustrate  an  attractive  coloured  showcard  novelty 
which  is  being  issued  by  English  Electric  and  Siemens 
Supplies,  Ltd.  (Brook  House,  191-2,  Tottenham  Court 
Road,  W.i).  The  showcard  represents  a full-size  1 kw. 
model  Britannia  Electric  Fire  and  is  made  up  from  a com- 
bination of  papier  mach£,  cardboard  and  transparencies. 


ERFIAWNF/, 

nx.Ec.TRrc  nn?E& 


* cffPEttFr/r-P,  |j 
I RCOR'GWfCAf-  jl 


When  illuminated  by  means  of  a 30-watt  metal  filament 
lamp,  carried  in  a box  fixed  at  the  back,  it  reproduces 
exactly  the  glowing  effect  obtained  from  the  Britannia  Fire 
elements  and  should  stimulate  great  public  interest  when 
displayed  in  the  show  window.  A flasher  could  be  intro- 
duced if  it  is  desired  to  obtain  an  intermittent  effect. 

It  will  be  appreciated  that  this  showcard  is  not  over- 
crowded with  display  matter  but  is  most  distinctive. 
Electrical  contractors  and  dealers  interested  in  the  sale  of 
electric  fires  should  lose  no  time  in  applying  for  one  of 
these  devices,  which  are  really  much  more  than  a “show- 
card.”  The  whole  device  folds  flat  to  facilitate  despatch. 
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ELECTRONS. 


BY  Sir  William  Bragg,  K.B.E.,  F.R.S. 


(Continued  from  page  126.) 

Exactly  how  this  sit  range  transfer  of  energy  from 
one  form  to  another  takes  place  we  do  not  know  : 
the  question,  is  full  of  puzzlets.  The  magnitudes 
involved^  are  hard  to  realise;  it  helps  if  we  alter  their 
scale  of  presentment.  Suppose  that  the  target  of  the 
X-ray  bulb  were  magnified  in  size  until  it  was  as  great 
as  the  moon’s  disc — that  is  to  say,  about  a 100  million 
times.  The  atoms  would  then  be  spheres  a centimetre 
or  so  in  diameter.  But  the  electrons  would  still  be 
invisible  to  the  naked  eye.  The  distance  from  'earth 
to  mootv  would  correspond  roughly  to  the  distance  that 
ordinarily  .separates  the  bulb  from  an  observer  or  his 
apparatus.  We  now  shoot  electrons  at  the  moon  with 
a certain  velocity : ler  us  say  that  in  every  second  each 
square  yard  or  square  foot  or  square  inch,  it  does  not 
matter  which,  received  an  electron.  A radiation  now 
starts  away  from  the  imtoon  which  immediately  mani- 
fests itself  {there  is  no  other  manifestation  whatever) 
by  causing  electrons  to  spring  out  of  bodies  on  which' 
it  ‘falls.?  They  leap  out  from  the  earth,  there  one  and 
there  one;  from  each  square  mile  of  sea' or  land, 
one  a second  or  thereabouts.  They  may  have  various 
speeds,  but  none  exceed, ' though  some  will  jusf 
match,  the  velocity  of  the  original  eleetnons  that  were 
fired  ait  (the  moon.  That,  reduced  again  to  normal 
size,  is  the  process  that  goes  on  in  and  about  the 
X-ray  bulb : which  is  part  of  a universal  natural  pro- 
cess going  on  wherever  radiation,  electron  or  wave, 
falls  on  matter,  and  which  is  dearly  one  of  the  most 
important  and-  mbs*  ftmdteften*&L  operations  in  the 
material  wonfcL 

Keeping  these  results  in  mind,  we  can  now  appre- 
ciate a very  remarkable  dcWdopment  of  the  dedtron 
theory  which  has  been  made  in  the  last  few  years. 
Spectrum  analysis  has  long  been  occupied  with  the 
extraordinary  complications  of  the  radiation  emitted 
by  the  various  atoms.  As  a result  it  appears  that  the 
frequencies  of  die  lines  in  a spectrum  often  display 
ouniJauis  and  exact  numerical  relations,  in  the  form 
generally  involving  differences  of  frequencies  of  similar 
lines  or  groups  of  lines.  For  instance,  (the  famous 
BaLmcr  equation 

Frequency  = v = n(  \ where  N =»  3*290  X io,fi 

\if-f  Wj/ 

gives  the  frequencies  of  series  of  lines  in  the  hydrogen 
spectrum.  When  n,!  is  put  equal  to  2,  and  to  3,  4,  5 
in  succession,  the  series  of  values  for  v represent  the 
frequencies  of  the  lines  in  the  visible  spectrum.  If 
«!  = 3 and  n7  = 4,  5,  6,  . . .,  in  succession,  we  have  the 
frequencies  of  lines  in  the  infra-red  (Paschen)  and  if 
n 1 =1,  «2  = 2,  3,  4,  . . .,  we  have  the  frequencies 
recently  shown  by  Lyman  to  exist  in  the  ultra-violet 

Now,  there  is  nothing  in  our  older  conception  of  the 
origan  of  radiation  within  the  atom  .to  give  us  a due 
as  to  why  differences  of  frequencies  should  come  into 
these  empirical  though  moat  useful  formula.  iWe  have 
pictured  to  ourselves  vibrating  systems,  mechanical 
or  electric,  and  waves  arising  therefrom.  .But  what 
connection  between  masses  or  electricities  gives  u®  in 
any  simple  way  equations  involving  the  addition  or 
subtracting  of  frequencies?  We  are  in  a blind  alley. 


Let  us,  therefore,  abandon  our  preconceptions  as . t*> 
the  origin  of  those  lines  which  we  find  in  the  tight: 
spectrum  and  suppose  .that  here  also  they  arise  in-  the 
same  fashion  as  we  actually  know  that  they  arise 
in  the  cases  we  have  considered  above.  Suppose  that 
the  energy  of  an  emission  of  radiaition  is  derived  from, 
the  energy  of  an  electron.  It  may  be  (the  only  way-  in 
which  radiation  ever  does  arise,  but  lift  is  not  necessary 
to  suppose  so  much  at  present.  It  is  enough  that  we 
carry  into  the  atom  the  whole  process  which  in  X-rays, 
and  the  photo-electric  effect  we  have  observed  to  take 
place  in  part  outside.  Suppose  that  within  tha  atom 
there  are  certain  positions  or  conditions  in  which, 
electrons  may  be,  each  postulating,  a certain  energy 
content-  for  the  dectron  ; and  suppose  that  sometimes 
an  electron  slips  from  one  position,  to  another  of  lower 
energy,  and  (that  the  difference  in  energies  is  trans- 
formed into  waive  radiation,  according  to- the  same  law 
as  before,  i.e.,  energy  transferred  = h x frequency.  Let 
the  energy  in  these  states  be  Nhi ; Nh/2.2 ; Nh/$2  ; 
eta , and  soon.  Then  B aimer’s  equation  is  accounted 
for  and  the  other  series  at  the  snuie  time,  and  also  tbe 
peculiar  foim  of  these  equations. 

What  may  these  states  be?  Why  not,  as  Bohr 
suggests,,  iso  many  different  orbits  in  which  deotronts- 
can  move  round  the  central  positive  nucleus  in  the 
atom,  the  nucleus  whose  sure  existence  Rutherford  ha^ 
established?  Ait  one  time  if  we  had  presumed  the 
existence  of  these  orbits  we  should  have  been  inclined, 
to  connect  them  with  the  dinekab  amission  oi  radiation,, 
and  the  frequency  of  that  radiation. would  be  the  number 
of  revolutions  in  a second.  iBut  new,  we  assume,  these 
orbits  to  persist  without  radiation,  and.  that  radiation 
arises  where  the  dectron  steps  , from  one  orbit  to 
another : moreover,  the  (frequency  of  ft he  issuing  radia- 
tion is  determined  by  the  simple  rule,  frequency  is-  - 
equal  to  change  o&  election  energy  divided  by  ‘We 
are  not  picturing  any  new  process  here,  or  evolving 
new  ideas  to  fit  awkward  facts ; we  are  supposing  a. 
process  to  exist  iiv  one  place  which  we  already  knows 
to  exist  m another. 

(To  be  con&vusd.) 


AN  ELECTRICALLY  CHARGED  WuATER  PIPE 
IN  CONCRETE  BUILDING. 


Some  tame  ago  the  attention,  of  the  writer  was  gated 
to  a case  of  wiring  trouble  which  produced,  an  effect 
that  was  quite  misleading.  The  trouble  was  reported 
by  a printer,  who  compkurued  that  his  -water  pipes  were 
charged  with  electricity,  and  that  every  time  he  touched 
the  waiter  faucet  »in  his  plant  ihe  received  a shock. 
When  -the  inspector  of  the  central  station  company 
started  to  investigate  the  trouble  he  found  the  •printer’s 
statement  a*  to  the  shock  to  be  correct.  It  did  not 
seem  reasonable,  ilowever,  that  the  fauoelt,  connected 
to  an  underground  water  system  by  a metal  pipe, 
should  be  iat  a potential  sufficiently  high  to  give  a 
person  an  electric  shock.  It  was  reasoned  that  it  was 
more  likely  that  the  floor  on  which  the  person  was 
standing  when  the  shock  was  experienced  was  at  a 
pctential  'above  the  ground,  and  that  the  source  of  the 
stray  current  was  in  the  floor. 

The  printing  shop  was  in  the  second  story  of  the 
building,  which  was  construted  wiith  a floor  of  rein- 
forced concrete  with  the  wiring  for  the  first  floor 
installed  in  iron  conduit  laid  in  the  floor.  A live  wire 
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EDISVAN 

Gas-filled  & Vacuum 
nn  Lamps. 


Reduced  Prices 


Metal  Filament  Lamps,  VACUUM  TYPE. 


Standard 

Watts. 


Standard 

Voltages. 

100-125 

100-125 

200-250 

200-250 


Metal  Filament 


CASPiLLED. 


The  Edison  Swan  Electric  Co.,  Ltd. 

PONDERS  END.  MIDDLESEX. 

London  Showrooms: 

123-125,  Queen  Victoria  St.,  E.Gr4,  & 71,Victoria  St.,  S.W.l. 

Branches : 

ABERDEEN.  BRIGHTON,  BRISTOL.  BJ  LEAST,  BIRMINGHAM  CARDIFF, 
* OuRK,  DUBLIN,  DUNDEE.  GLASGOW,  HULL,  LEEDS,  LEICESTER,  LIVER* 
. POOL,  MANCHESTER,  MIDDLESBROUGH,  NEWCASTLE  - UPON  - TYNE, 
NOTTINGHAM,  SOUTHAMPTON,  SHEFFIELD.  MVaNSEA. 
AUSTRALIA:  MELBOURNE,  SYDNEY,  BRISBANE,  Etc. 


100-130  40  5/-  4/- 

100-130  60  5/6  4/6 

100-130  . 100  10/6  7/6 

200-260  60  7/6  5/6 

200-260  100  y 10/6  7/6 

For  reductions  in  other  sizes  arid  roltsges,  ■ 
please  write  to  our  nearest  Depot. 
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TJM  - I 

Telegraph  8 Telephone  Jonrnal. 

PUBLISHED  MOMTHtY  IN  THE  INTERESTS  OF 
THE  TEICDRAPH.AND  TELEPHONE  SERVICE.  0N0ER 
THE  PATRONADE  OF  THE  P08TMASTER-6ENERAL. 

^PRINCIPAL  CONTENTS  OF  FEBRUARY  AND 
•MARCH  y ISSUES. 

-TBjURIHGANI)  SCTBNTIKTO  MANAGEMENT— By  John  Lek. 

THE  TELEPHONIC  DEVELOPMENT  OF  THE  WORLD  AT  DEC.  SI,  1919. 
By  W.  H.  Gunston.  , 

TELEGRAPHIC  MEMORABILIA. 

Editorials. 

THE  CAMPAIGN.  NO  CHARITY  REQUIRED. 

AUTOMATIC  TELEPHONY  IN  LARGE  AREAS  FROM  A TRAFFIC  POINT 
OF  VIEW —By  M.  C.  PINK. 

THE  BAUDOT.— XVII  \ XVIII.-By  J.  J.  T. 

THB  POST  OFFICE  AND  THE  TELEPHONES.  WIRELESS  COMMUNI- 
CATIONS.—By  Liipt.-Colonkl  C.  G.  G.  CRAWLBT,  R.M.A.  M.I.E.E. 

PSSUSHtB  AT  DENERAL  POST  OFFICE  NORTH.  LONDON.  E.0.  1. 

Priea  4d.-  par  cop,,  or  S..  64.  tDDUtll,. 


NEW  AND  STANDARD  BOOKS  ON 


{jfoefrical  {Ingineerinfl 


JUST  PUBLISHED . Demy8vo.  Cloth.  374  pages. 

120  Illustrations.  IBs.  net.,  postage  0d. 

ELECTRICAL  INSTALLATION  WORK 

(Including  "ELECTRIC  WIREMEN'S  WORK .”) 

A Practical  Handbook  for  Students  and  all  engaged 
in  Electrical  Installation  Work. 

By  J.  H.  HAVELOCK.  A.M.I.E.E. 


THE  ELECTRON 

THE  ELECTRICAL  WORKERS*  JOURNAL. 

Ida  MONTHLY 


Presents  . the  view- point  of  the 
workers  inrtfae  J£leotncal  Industry. 


Order  frees  year  Neweeceat,  or  direct  from— 

~1!HE  ELECTRON”  14,  Baldwins  Gardes, 
LONDON.  E.C.1 


Controllers  for  Electric  Motors. 

Elements  of  Radio-telegraphy.  , 

Alternating^  Currents. 

Three-Phrase  Transmission.  Wll£‘A£?EBW'  ; 

E lectricPower/  Stations.  ° 

Electricity  in  Factories  & Workshops: 
Elementary  ElectricalE  ngineering. 

Elements  Of  Electrical  Engineering.  TT“,MB^tLL' 
The  Standard  Electrical  Dictionary, 

Elect  ro>Pla  tin  g.  Ai,S’ 


A.  Watt. 
5e.  net. 


* Send  for  Complete  Catalogue  ( ISO  pages'*  posffree, 
INQUIRIES  mVtTRO. 

.LONDON; 

CROSBY  LOCKWOOD  & SON, 

7,  Stationers*  Hall  Cour  , E.C.4. 
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DO  YOUR 

OWN  SILVER-PLATING 

WITH 

ARGENTUM 

I 

Argentum  is  a chemical  prepara- 
tion in  paste  ! form  for  rapid 
silver-plating  of  j Brass,  Bronze, 
Copper  Zinc  and  white  metal. 

It  is ; made  from  :•  — 

PURE  SILVER 

Price  : Single  Jar|3/-  ; reductions  [for  quantities. 

DR AKEI&  GORHAM 
WHOLESALE,  LTD. 

87,'  LONG  ACRE.  LONDON. 

29.  Piccadilly,  i MANCHESTER. 
Ala,  Bold  Straat,  LIVERPOOL. 
63,  Victoria  Straat,  BELFAST. 
, 50.  Wellington  Straat,  GLASGOW. 


The  NC.S.“  IDEAL”  A MMETER 

For  Large  Power  Producers  and  Users. 

This  instrument  is  not  the  usual  moderate-priced  commercial  ammeter.  It 
is  something  altogether  superior.  It  costs  us  more  to  make— and  will  cost 
you  more  to  t>uy — but  it  will  stand  a momentary  sixty-fold  overload.  It  is 
extraordinarily  dead-beat  owing  to  its  special  construction.  Incidentally 
it  has  the  lightest  movement  of  its  size  on  the  market.  The  pivots  are 
easily  removable  for  repolishing.  The  scale  is  approximately  logarithmic, 
so  that  an  overload  of  double  the  normal  current  can  be  observed,  and  at 
the  same  time  the  regular  scale  reading  is  not  impaired.  This  instrument 
is  spring-controlled  and  can  be  read  in  any  position.  It  is  housed  in  an 
8*  dial  open-fronted  case  to  match  our  44  IDEAL” <§  Power  Factor  Indicator” 
and  “ Rotary  Synchroniser.”  These  instruments  are  also  44  IDEAL.” 

NALDER  BROS.  6 THOMPSON,  Ltd., 
97a,  Dalston  Lane,  Dalston,  LONDON,  E.S. 

Telegrams : Telepb  ones : 

44  OCCLUDE,  RINLAND,  LONDON.**  DALSTON  2885  and  2368. 

-Fredk.'S.  Lee,  38  Market  Street,  Sydney,  N.S.W, 

B aimer  Lawrle  and  Co.,  Calcutta. 

Greaves, Cottou  and  Co.,  z,  Forbes  Street,  Bombay. 

hmmuel  Brown,  LtcL,  Johnston  Street,  Wellington,  Mew  Zealand, 

Exnest  Demoly,  13,  Ros  ue  Trevtee,  pads. 
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CABLES,  WIRES  5 FLEX 


O 1920  ITD 


ELECT# /CAL  CABLE  MAL'EPS  <£>  WHtE  OMWEF. 


ALL  CNQU/a/ej'  TO 

SALES  OFF/CE. 

CENTRAL  HOUJE,”KINGJWAY.  W.C.2 

WORKS.—  L YDBFLOOK,  GLOS.. 

Telephone  Recent-  2368 
Ttf  rams:Virwires.Westcenf.  London.. 


“ Saturn  * V.I.R.  Cables  are 
made  in  three  grades.  In  accordance 
with  custom  these  are  classified 
2,5qo  megohms  and  600  megohms, 
and  are  equal  to  Association  quality 
and  600  meghoms  equal  to  Non- 
Association  quality.  To  say  the 
least,  “Saturn”  V.I.R.  Cables  are 
as  fine  as  any  made.  The  copper 
wire  is  drawn  in  our  own  Works  and 
is  guaranteed  to  be  of  full  gauge. 
For  the  insulation  only  pure  rubber 
is  placed  on  the  conductors,  the  outer 
layers  being  carefully  vulcanised 
to  ensure  maximum  durability.  The 
nsulation  resistance  quoted  is  the 
minimum  for  the  respective  grades 
and  is  arrived  at  after  accurate 
testing. 

Standard  sizes  can  be  delivered 
from  stock,  and  as  prices  are  dis- 
tinctly inviting,  you  should  ask  for 
an  estimate. 
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of  the  100-volt  grounded  lighting-  circuit  had  come  in 
contact  with  'the  iron  conduit,  which  in  turn  carried 
the  current  to  the  damp  concrete  floor  under  (the  faucet 
and  raised  the  floor  to  a potential  of  1 1 o- volts  above 
the  ground  potential  of  the  pipe.  When  the  insulation 
of  the  lighting  circuit  was  resitored  the  apparent  charge 
on  the  faucet  disappeared. — Electrical  Review , 
Chicago. 


ELECTRICAL  TRADES  BENEVOLENT 
INSTITUTION. 


The  local  Advisor)-  Committee  of  Newcastle  and 
district  organised  a dance  in  aiid  of  the  funds  of  this 
Institution,  which  was  held  at  the  Grand  Assembly 
Rooms,  Newcastle-on-Tyne,  on  Friday,  February  25, 
1921.  The  result  was  a most  successful  event,  more 
than  350  tickets  having  been  sold  and  about  270  guests 
being  present  at  the  bail.  It  is  hoped  that,  as  a result, 
tlje  sum  of  about  £100  will  be  added  to  (the  funds  of 
the  Institution.  The  electric  lighting  had  (been  specially 
arranged  by  the  General  Electric  Company,  Messrs. 
Fletcher  Bros.,  and  Messrs.  Robson  and  Coleman,  and 
in  the  course  of  the  evening  various  effects,  probably 
novel  in  a ballroom,  were  produced  by  means  of 
searchlights,  one  of  the  best  of  these  being  that  of 
falling  snow. 

SUPPLY  OF  ELECTRICAL  POWER  TO  INDUSTRIAL 
WORKS, 

With  Special  Reference  to  the  Design  of  Sub-Stations.* 


By  A.  P.  Robertson,  A.M.I.E  E. 


(Continued  from  page  12 f.) 

The  transformers  must  be  strongly  designed  to  withstand 
short  circuits  which  may  come  on  due  to  faults  in  the  rotary 
or  to  outside  sources.  The  terminals  should  be  easily  acces- 
sible for  changing  taps  or  for  inspection  and  cleaning^  and 
no  exposed  metal  parts  should  be  allowed.  The  insulators 
should  be  easily  cleaned  andi  a dust-proof  cover  should  be 
fitted  over  all.  A thermometer  pocket  should  be  fitted  to 
enable  the  temperature  to  be  watched!,  as  this  is  the  capa- 
city limiting  factor. 

The  tanks  should  be  strong  and  able  to  withstand  rough 
handling.  Although  in  the  station  .shown,  they  can  be 
moved  fairly  easily,  yet  sometimes  they  have  to  be  moved 
by  means  of  jacks  and  levers,  and  must  be  made  strong 
enough  for  this. 

The  remarks  on  oil  for  ^witches  apply  equally  here,  but 
the  sludging  propensities  should  Ibe  a minimum. 

The  transformers  ought  to  be  inspected  at  least  once  a 
year,  and  a sample  of  oil  drawn  from  the  top  and  bottom 
of  the  tank  and  tested  for  moisture  and  insulation. 

Rotaries  may  be  either  tap-started  or  self-synchonising. 
The  tap-started  rotary  is  run  up  to  speed  on  a smaller 
voltage  of  the  transformer  obtained  by  tapping  the  low* 
tension  winding  and  is  usually  i,  i,  or  $ of  the  full  voltage. 

For  this  purpose,  an  oil-immersed  controller  is  required. 
‘On  switching  to  the  first  position,  the  machine  runs  up  to 
speed,  and  if  the  polarity  is  correct  the  controller  is  brought 
over  to  the  running  position,  thus  (jxitting  full  voltage  on 
the  armature.  The  controller  requires  examination  fre- 
quently, and  thers  is  a considerable  burning  away  of  con- 
tacts, making  the  upkeep  high  in  proportion  to  that  re- 
quired for  the  self-synchronising  rotary,  which  is  run  up 
to  speed  by  a separate  motor  mounted  on  an  extension  of 
the  armature  shaft. 


•Paper  read  to  the  Royal  Technical  College  Scientific  Society, 
Glasgow,  December  4,  1920. — Reprinted  from  The  Channel , 
Jannary,  1921. 


The  switchgear  required  for  this  is  simpler  and  has  prac- 
tically no  upkeep  expenses.  It  consists  of  a triple  pole 
starting  switch  for  the  motor  and  main  switch  With  an 
indicator  to  show  when  the  machine  is  in  synchronism. 
These  switches  are  ordinary  air-break  knife  switches  and 
should:  have  insulating  baffles  fitted  between  the  phases  to 
prevent  a flash  over  if  they  are  drawn  with  load  on.  It  is 
best,  however,  never  to  open  these  switches  alive,  but  to 
do  all  switching  out  on  the  high  tension  oil-immersed 
switch  and  open  the  starting  switch  when  the  machine  has 
stopped. 

The  rotary  converter  is  a rotating  machine  which  con- 
verts the  alternating  current  into  direct  current  at  one 
operation  and  is  distinguished  from  a motor  generator  in 
that  there  is  a direct  connection  from  the  A.C.  to  the  D.C. 
side.  In  a motor  generator  this  is  not  the  case.  A motor 


generally  consists  of  an  A.C.  motor  driving  a D.C.  gene- 
rator, and  the  motop  could  be  just  as  well  replaced  with  any 
other  prime  mover. 

The  rotary  is  more  efficient  and  is  more  robust,  the  effi- 
ciency being  about  95  per  cent,  for  a rotary  and  90  per  cent, 
for  a motor  generator.  There  is  no  high  pressure  on  any 
of  the  windings,  as  the  pressure  is  reduced  in  the  trans- 
former, and  as  this  is  immersed  in  an  oil  tank,  thp 
mechanical  protection  and  insulation  are  better.  Unless 
in  very  small  sires  the  motor  of  the  motor  generator 
generally  takes  its  supply  from  the  high  tension  busbars 
direct. 

The  rotary  should  be  fitted  with  an  overspeed  device  in 
case  of  failure  of  the  D.C.  field,  or  any  other  cause  raising 
the  speed  dangerously  high.  This  should  cut  out  the  D.C. 
side  of  the  machine  only;  It  is  good  practice  to  fit  an 
oscillating  gear  to  move  the  armature  and  rotating  parts 
longitudinally.  This  prevents  the  slip  rings  and  own- 
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mutator  from  ridging.  There  are  many  means  o»f  effecting 
this  end’,  some  electnaal  and  sp-me  mechanical,  but  one  6f 
the  simplest  consists  of  a ball  running  in  a cup  fixed  on 
the  end  of  one  of  (the  bearings.  This  is  set  at  a very 
slight  angle  to  the  shaft,  and  the  ball  runs  agaihst  a 
hardened  steel  plate  on  the , end  of  the  shafit.  The  cup 
is  kept  pressed  against  the  ball  by  means  of  a spring, 
whose  compression  can  be  adjusted  by  means  of , a screw. 
'The  friction  causes  the  ball  to  run  round  with  the  shaft, 
and  as  it  rises  it  pushes  the  shaft  away.  When  it  gets 
to  the  (top  of  its  travel  it  falls  to  tihe  bottom  and  the  shaft 
is  allowed  to  come  back,  being  pulled  into  position  again 
'by  the  field  strength.  The  amount  of  movement  land 
^periodicity  aan  be  adjusted  also  by  means  of  a screw  which 
moves  the  cup  nearer  or  farther  away  from  the  end  of 
.the  (shaft. 

D.C.  Switchboard. 

The  D.C.  switchbolard  consists  of  machine  control  panels 
and  feeder  panels.  The  machine  control  panels  are  fitted 
with  circuit  breakers  fitted  with  overload  and  reverse  cur- 
rent protection.  The  positive  and  negative  panels  may  be 
close  toge tlier  with  a coupling  bar  between  the  drcuit 
breakers,  so  that  both  of  the  breakers  trip  simultaneously, 
and  if  this  is  .the  case,  the  connecting  bar  must  be  in- 
sulated, as  in  the  event  of  it  becoming  alive  it  might  cause 
a short  circilit  between  the  positive  and  negative  breakers. 
An  insulating  baffle  plate  should  also  be  fitted  between  the 
circuit  breakers  to  prevent  a flash  over  if  they  should  open 
on  a heavy  current. 

The  relay  should  be  a separate  instrument  from  the 
circuit  breaker  and  a very  good  type  is  one  worked  from 
the  ammeter  shunt.  This  can  be  arranged  for  both  over- 
load «and  reverse  current.  Two  single  pole  knife  switches 
should  be  fitted  in  series  with  the  circuit  breakers  and  the 
paralleling  should  be  performed  cm  one  of  -these  switches. 
This  gives  protection  if  anything  should  go  wrong  at  the 
moment  the  switch  is  closed. 

An  ammeter  is  fitted  on  each  slide  of  the  system  so  as  to 
give  an  'indication  of  the  but  of  balance  current. 

The  bus  bars  are  large  and  rtigidly  supported  on  porce- 
lain insulators  mounted  on  angle  iron  stays  and  the  whole 
framework  is  stayed  to  the  wall  by  these  angle  irons.  The 
panels  are  black  enamelled  slate  2 in.  thick  with  bevelled 
edges.  The  feeder  panels  consist  of  a knife  switch  for 
each  pole  and  fuses  to  protect  the  feeders.  These  fuses  are 
set  according  to  the  load  on  the  feeder  during  a period 
and  are  strengthened  or  lightened  as  necessity  arises. 

A recorder  is  fitted  in  each  feeder  so  that  a record  of 
rthe  load  is  kept  at  all  times.  This  recorder  shows  both 
the  amperes  and  volts  on  each  feeder  and  is  driven, 
either  by  a clock  contained  in  the  case  or  by  a relay  worked 
from  a master  clock. 

All  (potential  wires  are  fitted  with  fuses  as  near  as  possible 
to  the  live  end  and  these  fuses  are  easily  replaceable.  The 
switchboard  is  6 ft.  6 in.  from  the  wall,  thus  allowing 
the  rheostats  to  'be  placed  directly  at  the  bade  and  stjll 
leave  ample  room  for  a man  ter  get  past  without  touching, 
any  live  metal. 

A static  sub-station  which  contains  no  moving  machinery 
,is  shown  on  figure  2. 

(To  be,  continued). 


Tr^de  Notes. 

Pfts,>.4  $0.f.  Ud,  (.Woolwich,  S,E.I8)>  have  issued  a 
1 4“PP*.r  supplement  to  Catalogue  532.  It  deals  with  cab-tyre 
sheathed  cables  aud  flexibles. 

,Tlt  B.E.90.  ^ London, _^nd,r||ir^agli^|ii),:,4Ltd.,  Rendon 
f ijopse,  57,  Upper  Thames  Street,  E.C.4)  have  just  issued  a 
revised  edition  of  the  folder  giving  current  prices  of  the  iteips 
listed  in  their  Accessories  Catalogue.  It  will  vber  Remembered 
. that  there  is  a little  pocket  on  theins>dc  of  th^,  ba,ck  cover  for 
t)iis  folder,  which  is  revised  periodically. 

One  of  the  vital  problems  that  have  confronted  tqol  makers, 
machine  builders  and  mechanical  engineers  for  years,,  is  the 
■ lack  of  a practical  tool  for  boring  a squ^re  hole  in  metal,  wood 
- and  other  substances.  -How  this  has  been  solved  by  the  Lanstin 


Monotype  Coloration,  Ltd.  (43  and. 43a,  Fetter  Lane,  .E.C.4) 
is  described  in  an  illustrated  booklet*  recently  issueq.  The 
design  of  the  tool  is  such  that  one  operation  only  is  required, 
and.no  handwork  being  necessary,  the  cost  is  reduced  to  a 
minimum. 

The  March  issue  of  the  monthly  magazine  of  Higgs  xBrot. 
(Sand  Pits,  Birmingham)  is,  if  anything,  more  screamingly  funny 
than  ever,  while  it  is  also  of  interest  to  all  business  men  lor  the 
list  of  motors  and  dynamos  in  stock,  which  may  be  supplied 
at  prompt  notice.  Tnere  are  also  some  very  practical  hints  and 
tips,  in  this  instance  on  the  choice  of  supply,  while  the  great 
accident  insurance  offer  reierred  to  on  page  5 of  cover  is  sure 
to  attract  attention  from  a wide  circle.  The  free  ^itt  also  is 
something  worth  having  I For  further  particulars,  write  the 
firm  asking  lor  a copy.  It  is  worth  while. 

The  “Electrolux”  Suction  Cleaner  (Z-ElectrJc  Lgmp  & 
Supplies  Co.,  Ltd.,  73,  Newman  St.,  W.ij  has  obtained  lor  the 
manufacturers  the  Certificate  ol  the  Institute  of  Hygiene  (Inc.) 
and  in  the  “ Transactions  a report  on  its  construction  and  a 
reference  tests  carried  put  is  given.  Contractors  and  dealers 
who  have  not' yet  investigated  the  “ Electrolux,”  to  which  we 
have  on  previous  occasipns  referred,  might  now,  perhaps,  give 
it  ca,reffil  consideration.  - 


Questions  and  Answers  by  Practical  Men. 

SUITES. 

/'Qotsuops : . IF*  invite  our  readers  to  scud  ue  questions,  preferably  on 
technical  problem*  that  hare  art ten  in  actual  prufit\ce.  Question*  which 
we  mi teaser  of  sufficient  interest  to  bur  rCaders  icUl  either  be  replied  to 
. under  “ fLnswere.  to.  Correspondents  ’*  or  rtplies  will  be  invited  from  our 
readers.  One  shilling  will  be  paid  for  the  question  which  we  ooiael  for 
competitive  replies  in  this  column. 

I answers:  A fee  of  Vie.  Will  be  paid  for  the  answer  which  see  consider 
shows  the  greatest  merit,  md  6*.  for  the  one  we  select  ae  ssegud  beet. 
In  fudging  the  replies',  importance  will  be  attached  to  clearness  and  con. 
etseness,  ae  well  ae  accuracy.  The  Editor  reserves  the  right  to  make 
no  ward,  or  to  accept  only  one  rejdy,  if,  in,  hie  opinion,  the  answers 
received  do  hot  poieses  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts , if  uemccepted,  should  enclose  stamped  addressed 
envelope. 

h rite  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent , draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a " nom  ffe  plume”  but,  both  in  the  ease  of  questions 
and  answers „ the  competitor's  real  name  and  ’ satires  must  pa  sent  with 
the  manuscript  as  ' d puarahUe  of  good  faith,  ffo  eftt’ospodaence  will 
fie  entered  into  vpifh  regard  to  successful  repUfis.  The,' Editor's  decision 
it  Mai. 

commencing,  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  ff ie  Six  Competitors  Who;  Win  the  fttst  br  teoond  prise  the  *m%*€  times 
during  the,  next  twelve , months. 

The  words  "Questions  gnd  Answers  *'  pr  “ Q ” , end  "A  " should  be 
flaced  at  Ihe  top  left-hand  corner  0]  all  Utteri  intended  for  tfUe^bmn. 


Question  No.  113. 

I have  received  advice  to  fit  magnetic  (dutches  in  .my 
machine  shop  instead  of  the  fast  apd  loose  pulleys  so  neces- 
sary for  inaqliine  operation.  Cqn  any  reader  tell,  me  how 
these  are  operated,  and  what  type  of  clutches  T shall  re- 
quire? , My  lighting  voltage  is  $30  volts.— Planer.” 

Question,  No. , 1 ?4. 

What  are  the  advantages  .of  shunt  motors  over  series 
motors  for  lift  operation,  or  vice  versa?  I am  fitting  shunt 
motors  to.  some  lifts  in  the  works  where  I am  employed,, 
these  being  already  on  - hand.  . Can  any  reader  give  me 
some  practical  hints  concerning  operation,  controllers,  limit 
gear,  etc.? — “Floor.” 

{ Replies  to  Questions  Nos.  113  and  114  must  be  received 
not  later  than  March  ^6 y 1921.) 


' Htxicfln  tRoviftW.” — The  February  issue  of  “ The 
Mexican  Reytew,”  of  ‘Washington,  D.C. , U.S.A.,  is,  as  usual, 
full , of  interesting, , matter  relating  to.  the  commercial  progress 
of  this  great  exjuptfy,  and  it  will  appeal  to  all, who  have  business# 
relations  ,,w jtfy  it.  . There,  is  no  doubt  >that » Mexico  is  again 
jfiefonfing  stabilised,  apd  .it  .should  be  part  of  the  duty  of  all 
enterprising  exporters  to  push  English  goods  therein  as  much 
as  possible,  more  particularly  in  view  of  the  enormous  amount 
C^p4aL,whi^h  is^  already  invested  in  the  country. 
Copies  of  ^he.p^p^t.ipay  be  obtained  from  the v office  at  Room 
501,  817,  Fourteenth  Street,  Washington,  D.C.,  U.S.A.  The 
annual  subsciiption  is  159.  prepaid. 
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Reviews  of  Books*  #*• 


{Books  noticed  in  this  column  will  be  sent  from  Eixcriicm 
Office  to  any  fart  of  the  world,  for  the  published  price,  flui 
ten  per  cent . lor  postage  { minimum  2 d.)  and  orders  wtU  ot 
appreciated. 


Electrification  of  Railways.  By  H.  F.  Trewman. 
78  pp.  13  figs.  (Pitman.  2s.  bJ.  net.)— Considering  the 
«mall  size  of  the  publication,  it  is  wonderful  what  a truly 
impressive  amount  of  valuable  information  is  here  presented. 
Moreover,  the  general  arrangement  and  the  author’s  easy 
style  will  appeal  to  electrical  engineers  interested  in  traction 
work  as  well  as  to  others  connected  with  railways  and  to 
the  large  number  who,  for  various  reasons,  take  an  interest 
in  railways  and  railway  working.  This  book  clashes  with 
no  existing  ones  as  regards  technical  considerations,  and  at 
the  same  time  deals  fairly  fully  with  commercial  considera- 
tions— especially  important  now  that  the  electrification  df 
railways  is  being  glibly  talked  about  as  though  it  could 
be  accomplished  by  a stroke  of  the  pen.  in  Chapter  1. 
the  author  sets  out  the  main  lines  of  investigation  to  be 
pursued  in  the  choice  of  a site  for  a power-house  and  fol- 
lows it  up  in  succeeding  chapters  by  indicating  the  various 
sides  of  the  problem  which  require  to  be  so  treated.  With- 
out going  into  details  it  can  be  said  that  the  .whole  question 
of  railway  electrification  is  touched  on  and  all  important 
matters  dealt  with.  Possibly  in  some  minor  matters  ex- 
perts may  differ,  but  in  broad  outline  there^  is  nothing 
whatever  to  which  exception  can  be  taken.  The  book  is 
clearly  printed  in  a large  type  and  is  one  of  Pitman’s  new 
Technical  Primer  Series. 


Electrician’s  ’Handy  iBook.  By  T.  O’Conor  Sloane, 
824  pp.  600  figs.  (Frowde,  Hodider  and  Stoughton. 
27s.  6d.  net.) — The  price  is  not  the  only  bar  to  an  extended 
sale  of  this  book,  which  has  now  reached  its  fifth  edition. 
It  is  something  of  a r&sumd  of  electrical  engineering  from 
earliest  times  when  electricity  became  available  commer- 
cially, and  of  an  electrical  handbook.  It  fails,  however,  in 
that  the  information  is  not  nearly  complete  enough  for 
practical  purposes  and  the  revision  effected  in  an  effort  to 
bring  it  more  or  less  up-to-date  is  far  from  thorough,  and, 
at  the  same  time,  no  indication  is  given  as  to  what  is 
obsolete  and  what  is  more  nearly  current  practice.  It  is 
a pity,  too,  that  the  new  matter  has  in  most,  It  not  all,  cases 
been  added  in  separate  chapters  at  the  end  of  the  book, 
e.g .,  there  are  two  chapters  on  electric  lamps  of  the  more 
recent  types,  the  original  chapters  being  retained  without 
alteration  or  cross  reference.  As  for  traction,  anyone  relying 
on  this  book  for  information  would  obtain  the  opinion  that 
the  best  the  electrical  engineer  had  been  able  to  do  was  to 
build  a tramcar  for  600  volts  D.C.  Finally  it  may  be  said 
that  the  mathematical  section  is  not  wanted,  while^  the 
chapters  on  electric  quantity  andl  current*  the  electric  cir- 
cuit, “Ohm’s  law”  and  electro-chemistry,  though  not  ex- 
actly inaccurate,  are  most  difficult  of  comprehension.  Too 
much  is  made  of  “Ohm’s  law”  throughout  the  book  and 
in  spit$  of  verbosity  it  is  not  correctly  stated.  The  “ Elec- 
trician’s Handy  Book”  is  described  as  a reference  book 
for  the  advanced  electrician  and  a text-book  for  the  student. 
In  the  present  state  of  our  knowledge  it  is  neither. 


INSTITUTION  OF  PRODUCTION  ENGINEERS. 


At  a meeting  held  at  Cannon  Street  Hotel,  London, 
on  Saturday,  the  26th.  ult.,  it  was-  decided  to  farm  an 
Institution  "of  Production  Engineers.  There  was'  a 
large  attendance  when  Mr.  Honer,  the  convener  of  the 
meeting,  opened  the  proceedings,  and  Mr.  Cecil  K 
Hammond,  of  Coventry,  was  elected  to  the  chair. 

During  an  animated  discussion  affiliation  with  some 
other  body  was  suggested;  this  scheme,  however,  did 
not  meet  with  general  approval,  and  it  was  ultimately 


decided  by  a large  majority  to  proceed  with  the  forma- 
tion of  a separate  Institution.  A representative  com- 
mittee was  appointed  to  draft  rules,  etc.,  and  to  report 
progress  at  a general  meeting  to  be  held  on  April  2, 
the  venue  of  which  will  bemotified  later.  In  the  mean- 
time it  is  requested  that  all  interested,  particularly 
those  who  wish  to  become  members,  will  communicate 
with  the  Hon.  Sec.,  Mr.  A.  T.  Davey,  6,  St.  James’s 
Square,  Holland  Park,  Kensington*  W.n. 


BIRMINGHAM  AND  DISTRICT  ELECTRIC  CLUB. 


The  Birmingham  and  District  Electric  Club  held 
their  annual  dinner  at  the  Grand  Hotel,  on  briday, 
March  4,  when  about  160  members  and  friendsi  enjoyed 
an  excellent  dinner  and  musical  evening.  Mr.  H.  C. 
Wynne,  the  president  of  the  club,  occupied  the  chair, 
and  in  response  to  the  toast  of  the  City  of  Rirmii\ghani, 
Mr.  P.  H.  Chattock,  chief  of  the  Corporation  Electric 
Supply  Dept. , expressed  his  confidence  in  the  future 
of  electric  supply  in  the  city,  notwithstanding  the 
present  financial  stringency  which  had  delayed  their 
projected  extensions. 


Various  Items. 

Social.— The  members  of  the  Victoria  Works  Athletic  Club 
(Messrs.  Johnson  & Phillips.  Ltd..  Charlton,  London,  S.E.)  held 
theii  Annual  Dinner  on  Saturday,  the  5th  inst.,  in  the  Club- 
Rooms  attached  to  the  Woiks.  The  chair  was  occupied  by  the 
President,  Mr.  H.  J.  Sheppard,  GeneraljManager  of  the  hrm, 
supported  by  the  Vice-Presidents  (Departmental  Managers;. 
Aftei  dinner  the  usual  toasts  were  given,  with  a concert  following, 
the  artistes  all  being  members  of  the  club  and  firm.  A very 
enjoyable  evening  was  spent.  _ .. 

Smoking  Concort— The  Inst.E.E.  Informal  Section  gave  a 
most  successful  Smoking  Concert  on  Monday,  February  28, 
at  Anderton’s  Hotel,  Fleet  Street.  Mr.  W.  E.  Bradshaw  and 
his  orchestra  were  working  devotedly  most  of  the  evening 
and  were  highly  appreciated.  Individuals  of  the  Orchestra 
also  gave  solos  ; Mr.  Le  Roy  with  baritone  songs,  Mr-  Hunt 
violin  solos,  and  Mr.  R.  Christmas  a most  dexterous  effort, 
“The  Ragtime  Bass  Player.”  Mr.  Gill’s  tenor  songs  were 
encored,  and  Mr.  Callieu  and  Mr.  Harry  Hearne  provided  some 
excellent  humorous  items.  An  unexpected  treat  was  the  con- 
juring display  of  Mr.  Jardine  Ellis,  who  was  in  the  building  and 
kindly  gave  two  short  shows  of  his  skill.  Mr.  F.  Pooley  was 
in  the  chair  and,  except  when  he  was  making  a touching  reference 
to  the  loss  sustained  bv  the  Informal  Section  and  engineering 
generally  through  the  death  of  Mr.  Rankin,  ail  went  merry  as  a 
marriage  bell.  , „ 

Meeting*.— The  Inst.E.E.  will  hold  an  Informal  Meeting  on 
Monday  14th  inst.,  at  the  Chartered  Institute  of  Patent  Agents, 
Staple  Inn  Buildings,  Holbom,  W.C.,  at  7 p.m.  Discussion  on 
“ Large  Mercury  Aic  Rectifiers”  to  be  opened  by  Mr.  R.  L. 

Morrison. A Wireless  Section  Meeting  will  be  held  at  the 

Inst,  of  Mechanical  Engineers.  Storey’s  Gate,  Westmmstei,  S.W., 
on  Wednesday,  16th  inst.,  at  6 p.m.,  when  the  following  papers 
will  be  read  and  discussed  : ” On  the  Effect  of  Electron  Omission 
on  the  Temperature  of  the  Filament  and  Anode  of  a Thermionic 
Valve,”  by  Mr.  G.  Stead,  M.A.  “ On  some  Thermionic  Tube 
Circuits  foi  Relaying  and  Measuring,”  by  Miss  W.  A.  Layshon 

and  Dr  W H.  Eccles. The  next  Oxdinary  Meeting  will  be 

held  at  the  Inst.C.E.,  Great  George  Street,  Westminster,  S.W., 
on  Thursday,  17th  inst.,  at  6 p.m.  Paper  : ” The  Long-distance 
Telephone  System  of  the  United  Kingdom,”  by  Sir  William 

Noble The  Junior  Inst,  of  Engineers  will  meet  on  Fnday, 

nth  inst.,  at  39,  Victoria  St.,  at  7.30  p.m.  Lecturette : 
“ Electrical  Drive  in  the  Cotton  Trade,  Jby  A.  T.  McGuire 
(Member).  Slides.  Also  on  Friday,  18th  inst.,  at  Caxton  Hall, 
at  8 p.m.  Paper  : “ Hand  Operfted  Appliances  lor  Lifting 
and  Ti  unsporting,  with  particular  reference  to  application  m 
awkward  circumstances, " by  T.  K.  Dimblcby.  Slides.  And  on 
Friday,  1st  April,  at  39-  Victoria  St.,  at  7*3^*  Lecturette  , 
” Pneumatic  Conveyors,”  by  Mark  Jennings. 


Digitized  by  LiOOQle 


~*w  . "| 


iji  ELECTRICITY.  kARCH  it,  1921. 


Ttie  Electro*  Harmonic  Society.— The  next  smoking  concert 
will  be  held  in  the  Great  Hall,  Cannon  Stroet  Hotel,  on  Friday, 
(to-night)  11th  inst.,  at  8-  p.m. 

Change  Of  Telephone  Number. — The  telephone  number  of 
Automatic  & Electric  Furnaces,  Ltd.,  281-283,  Gray's  Inn 
Road,  London,  W.C.i,  is  now  Museum  4187. 

GlasgOW.-^The  manager  of  the  tramways  service  has  been 
asked  by  the  Committee  on  Extensions  to  consider  the  advisa- 
bility of  utilising  trackless  trolly-cars  in  certain  districts. 

Burnley. — The  Watch  Committee  have  refused  a request 
that  all  electric  and  cinema  plant  at  places  of  . • 1 ement  should 
be  in  charge  of  competent  electricians.  The  request  came 
from  the  Electrical  Trades  Union.  ^ 

PferioftOl. — Mr.  Harold  E Mortimer,  A.M.I.E.E.,  has  resigned 
his  position  as  Contracts  Engineer  with  Messrs.  Edmund  sons 
Electricity  Corporation,  Ltd.,  and  has  joined  the  Eoard  of 
Directors  of  Messrs.  Baxter  and  Caunter,  Ltd.,  219,  Tottenham 
Court  Road,  W.i. 

Belgian  Congo. — Extensive  railway  developments  are  about 
to  be  undertaken  here,  and  as  this  necessarily  open^  up  a demand 
for  various  electrical  appliances,  manufacturers  should  keep 
an  eye  on  the  colony.  The  B.O.T,  Dept,  of  Overseas  Trade 
will  supply  the  latest  information. 

Porsonah — Mr.  A.  G.  Perring,  has  been  appointed  repre- 
sentative in  the  Birmingham  district,  for  Messrs.  H.  W.  Smith  & 
Co.,  Ltd.,  cable  manufacturers,  of  Lydbrook,  Glos.  ;His 
address  is : Unity  Place,  14,  Temple  Street,  Birmingham. 
Telephone  No.  : Birmingham  Central  2159. 

Birmingham  and  District  Electric  Club.— The  next  monthly 
meeting  will  be  held  at  the  Grand  Hotel,  Colmore  Row,  Bir- 
mingham, on  Sat.,  March  12,  at  7 p.m.  A paper  will  be’  read 
by  Mr.  H.  C.  Young,  A.M.I.E.E.,  on  “ Common-Sense  Methods 
of  Recording  Costing  and  Progress  in  Shop  Management.” 

Northampton. — The;E.L.&  P.  Co.*,  Ltd.,  is  paying  a final  divi- 
dend of  5^  per  cent.,  making,  with  the  interim  dividend  already 
paid,  8 per  cent,  for  the  year,  compared  with  7 per  cent,  for  the 
previous  year.  The  Rushden  and  District  E.S.  Co.,  Ltd.,  is  paying 
4 per  cent.,  making  with  the  interim  dividend  pci  cent,  for 
the  year. 

Brazilian  Customs  Tariff.— The  British  Chamber  of  Commerce 
of  Sao  Paulo  and  Southern  Brazil  has  arranged  for  the  Brazilian 
Customs  Tariff  to  be  printed  in  English,  Portuguese,  French 
and  Italian  in  one  complete  volume.  A step  which  will  prove 
of  value  to  exporters  to  Brazil.  The  price  will  be  20  $ 000 
(twenty  milr&s). 

8.8. “Somersetshire.”— The  steamer  “Somersetshire,”  which  has 
just  been  launched  at  the  Queen>  Island,  Belfast  (Messrs. 
Harland  and  Woltf’s),  is  electrically  fitted  in  every  way.  Her 
auxilliary  engines,  windlass,  winches,  patent  steering  gear, 
etc.,  will  be  electrically  controlled,  and  the  lighting  will  be  of 
the  latest  and  most  powerful  type.  - 

Preston. — The  T.C.,  on  Feb.  24,  agreed  \o  the  purchase  of 
the  National  Electric  Supply  Co.’s  undertaking,  the  total 
cost  of  which,  it  was  stated,  wpuld  reach  £286,000.  Aid. 
Margerison  said  the  undertaking  had  been  valued  by  a repre- 
sentative of  the  Electric  Power  Co.,  on  whose  figures  they  were 
justified  in  paying  the  amount  stated.  The  period  of  repayment 
would  be  such  as  to  make  the  project  self-supporting. 

Bolton. — The  Tramways  Committee  have  decided  to  increase 
tram  fares  from  April  4.  It  is  the  last  tramway  authority  in 
the  country  to  take  this  step.  The  Borough  Treasurer  esti- 
mates that  for  the  next  financial  year  the  department  will 
require  an  additional  income  of  £30,000  to  ensure  that  it  shall 
not  be  a charge  on  the  rates.  After  six  months’  working  of 
the  new  fares  the  financial  position  will  be  reviewed. 

Lunotdale. — The  Rural  D.C.  haVe  appointed  a committee 
to  report  respecting  the  new  electricity  supply  scheme.  Mr. 
Marshall  said  the  cost  would  be  enormous*  If  it  reached 
£1,000,000,  they  would  have  to  pay  £40,000  in  Lunesdale,  or 
equal  to  a rate  of  is.  8d.  in  the  £.  He  suggested  they  should  apply 
for  exclusion.  Mr.  Beckett  said  they  had  rivers  in  the  district 
and  they  were  not  using  the  cheap  power  which  was  available. 

NelSOIt. — The  T.C.  have  accepted  the  tender  of  the  Anglo- 
Belgian  Improvement  Corporation  for  points  and  crossings 
with  fish-plates,  and  bolts  complete.  Aid.  Cooke  said  the 
Committee  were  staggered  when  they  received  the  Belgian 
firm’s  tender,  which  included  delivery  at  the  Tram^shed,  and 
Lloyd’s  Certificate  of  quality  was  given  as  a guarantee.  The 
firm  also  offered  to  pay  the  expenses  of  the  local  engineer  to 
inspect  certain  rails  which  the  Corporation  required.  At  a 
conference  of  tramway  managers  recently,  it  was  stated  that 


Continental  rails  lasted  longer  than  English  rails.  The  prices 
of  English  firms  tendering  were  £1,740,  £1,719  and  £1,680, 
whilst  the  accepted  tender  was  £840. 

Service  Notes. — It  is  understood  that  in  the  coming  June, 
July  and  August,  exhaustive  experiments  will  be  made  ao  to  the 
possibilities,  df  wireless  control  of  certain  sea-going  craft,  experi- 
ments which  have  been  more  or  less  successfully  carried  out  in 
the  U.S.  Navy.  The  old  battleship  “Agamemnon  ” will  be  fitted 
up  as  a target  ship,  equipped  with  a powerful  wireless  installation, 
by  which  she  will  be  manoeuvred  whilst  guns  and  torpedos  in 
turn  work  their  will  on  her.  . Of  course,  the  .target  ship  will 
not  be  manned.  Seven  mechanist  electricians  with  a know- 
ledge of  wireless  telegraphy  are  required  for  the  Indian  service 
— a two  years’  engagement,  350  rupees  per  month,  free  quarters 
or  allowance  in  lieu,  free  medical  attendance  and  free  passage 
outwards. 

M Installation  News.” — The  February  issue  of  this  bright  little 
quarterly  publication,  published  by  Simplex  Conduits,  Ltd., 
as  usual  contains  much  interesting  information.  First  we  note 
that  over  33  J per  cent,  of  the  Company’s  male  staff  and  workers 
are  ex-Service  men,  and  well  over  the  5 per  cent,  required  for 
inclusion  in  the  King's  Roll  of  Disabled  Men  are  employed  ; 
then  after  the  opening  editorial  comes  an  article  on  Technical 
Literature,  by  Sidney  Rentell  (Editor  of  Electricity).  A 
new  series  of  5 amp,  rectangular  multiple  switch-boxes  is  illus- 
trated and  described,  features  being  the  ease  of  wiring,  and 
general  simplicity,  neatness  and  reliability.  Then  follows 
a plea^for  more  humour  in  technical  publications  and  business 
generally,  and  some  useful  hints  on  Simplex  conduit  installa- 
tions in  houses,  while  to  finish  up  with  we  have  some  notes  on 
salesmanship. 

Port  Improvements  at  Newcastle,  N.8.W.— In  the  course  of 
a paper  on  this  subject,  before  the  Inst,  of  Civil  Engineers,  Mr. 
Percy  Allan,  M.Inst.C.E.,  gave  some  details  of  the  electrical 
equipment.  Newcastle,  on  the  Hunter  River,  is  the  principal 
coal  port  of  Australia,  -with  a record  export  of  5,236,621  tons 
for  1913.  In  the  year  1910,  there  existed  9,500  feet  of  Govern- 
ment coaL  wharf  age.  This,  however,  was  considered  insufficient, 
and  the  construction  of  a coal-loading  longshore  wharf  was 
decided  upon.  The  wharf — 1,725  feet  long  by  41  feet  5 inches 
in  width — is  of  timber,  and  carries  six  15-ton  high-speed  electric 
travelling  cranes,  each  weighing  209  tons,  and  costing  £47,700 
complete.  The  main  features  in  the  design  of  the  cranes  are 
the  method  of  distributing  the  loading  on  the  live  ring  of  rollers, 
the  high  speeds  and  the  low  unit-stresses  adopted.  The 
machinery  for  hoisting,  sluing  and  travelling  is  actuated  by 
separate  D.C.  series-wound  motors,  driven  by  current  taken 
from  a third  rail  running  the  whole  length  of  the  wharf.  The 
current  is  supplied  from  the  Tramway  Power  House  about 
two  miles  away  to  a sub-s tuition  at  Carrington,  and  thence  to  the 
third  rail.  The  cranes  were  constructed  by  Messrs.  Cowans, 
Sheldon  & Co.,  of  Carlisle,  and  upon  erection  in  situ  were  sub- 
jected to  a series  of  tests  with  a 51 -ton  lbad,  the  following 
being  the  results  obtained  : Hoisting — 118  ft.  per  min. ; Sluing 
— 366  ft.  per  min.  at  55-  ft.  radius  ; Traversing  (with  a flying 
start  of  10  secs.) — an  average  of  139  ft.  per  min.  over  100  ft. 
The  contract  price  for  the  six  cranes,  complete  and  including 
conductor  rail,  was  £48,197,  ship’s  slings,  Newcastle. 
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THE  AMRITSAR  HYDRO-ELECTRIC  IRRIGA- 
TION INSTALLATION.* 

By  Stephen  Leqgett,  M.Inst.C.E. 


The  subsoil  water-level  at  Amritsar,  in  the  Punjab, 
which  was  60  ft.  (below  the  ground  in  i860,  had  risen 
in  the  course  of  nearly  40  years  to  10  ft.  below  the 
surface.  During  the  rainy  season,  which  occurs  in  the 
hot  months,  mosquitos  breed  in  the  stagnant  water, 
and  consequently  the  city  becomes  infested  with  the 
germs  of  disease.  It  was  rdoognised  that  the  rise  in 
the  subsoil  water-level  was  due  to  the  proximity  of 
the  Upper  Bari  Doab  Canal,  which  runs  at  a distance 
of  three  miles  from  the  city,  but  no  method  of  water- 
proofing the  bed  of  the  canal  has  so  far  proved 
effective. 

In  1908,  experiments  Were  carried  out  to  test  the 
possibility  of  pumping  from  open  wells  and  cuts,  the 
water  to  be  used  for  irrigation  purposes;  they  were 
abandoned,  as  a 10  ft.  diameter  well  yielded  only 
o.  1 cul  ft.  of  water  'per  sec.,  and  open  cuts  became 
dogged  with  vegetation.  In  1911,  at  the  suggestion' 
of  Mr.  John  Ashford,  a special  tube-well  4 in.  in  dia. 
and  40  ft.  deep,  was  sunk.  This  yidded  $ cu.  ft.  per 
sec.  at  an  expenditure  of  6 h.p.  per  cu.  ft.  of  water 
lifted.  These  wells  gave  satisfactory  results  over  a 
period  of  two  years,  and  were  considered  to  afford  a 
solution  of  the  problem. 

A power-station  was  built  on  the  canal  at  a point 
where  there  is  a fall  of  5.8  ft.,  to  utilise  cne-half  of 
the  flow  of  2,roo  cu.  ft.  of  water  per  sec.  The  station 
contains  three  low-pressure  turbines  coupled  to 
alternators  through  gearing,  and  has  an  output  of 
525  k.w.,  three-phase,  at  6,600  volts.  Two  H.T. 
lines,  seven  miles  and  two  miles  in  length  respectively, 
are  led  to  sub-statTons  for  transforming  to  550  volts.  *.i 
A special  sub-station  is  provided  for  transforming 
75  k.w.  A.C.  to  D.C.  for  the  Central  Workshops  of 
the  Punjab  Canal  System.  Each  substation  feeds  six 
pumps,  the  designed  capacity  of  the  oorvver-station 
being  forty  pumps,  together  with  the  workshops;  this 

* Abstract  of  Paper  read  before  the  Inst,  of  Civil 
Engineers. 


can  only  be  obtained  when  the  fall  is  increased  to 

9-7  ft-  ' . 

The  author  describes  the  method  of  sinking  the 
tube- wells,  which  are  about  160  ft.  deep  and  have 
120  ft.  of  10-in.  wire-wound  strainer.  The  pump  is 
located  in  a brick  sump  22  ft.  deep,  and  is  thus  self- 
priming, being  below  the  normal  subsoil  water-level* 
It  was  known  that  the  discharge  of  this  type  of  well  is 
proportional  to  the  infiltration  head  maintained,  and  it 
was  decided  that  a flow  of  less  than  2 cu.  ft.  per  sec. 
was  not  economical  for  irrigation  purposes.  Most  of 
the  wells  gave  this  discharge  under  an  infiltration 
head  of  14  ft.,  but  in  some  cases  21  ft.  head  was 
required,  this  being  due  to  the  presence  of  beds  of 
day  in  the  sand.  The  pumps  are  direct-coupled  to 
15  h.p.  500-volt  electric  motors  running  at  970  r.p.m. 
Owing  to  difficulty  in  obtaining  suitable  pumps  from 
British  makers,  the  author  designed  a single-stage 
turbine  pump,  which  was  made  in  the  Central  Canal 
workshops.  The  normal  lift  was  estimated  at  40  ft. 
These  pumps  are  satisfactory,  as  they  do  not  over- 
load the  motors  at  starting  and  have  an  efficiency  of 
70  to  73  per  cent,  for  all  heads  .between  30  and  45  ft. 

An  improved  well  was  also  designed  by  the  author, 
from  which  the  brick  sump  was  eliminated.  In  this 
type  the  pump  is  carried  in  a 14  in.  tube,  necessitating 
a two-stage  turbine  pump  design  to  give  the  required 
output.  At  40  ft.  head,  with  a discharge  of  2 cu.  ft. 
per  sec.*  this  has  an  efficiency  of  75  per  cent.,  includ'- 
ing  the  friction  of  the  driving  shaft  and  suspensory 
thrust-bearing.  The  average  power  per  cu.  ft.  does 
not  exceed  5.5  h.p.  Ball-bearings  ‘were  used  for  the 
thrust-bearings  on  the  vertical  pump-spindles,  but 
were  found*  to  be  upsuited  to  the  dimate,  and  haive 
been  replaced  in  all  cases  by  Mitchell  thrust-bearings 
running  in  oil  baths.  These  give  every  satisfaction. 
At  present  a total  of  30  cu.  ft.  per  sec.  is  pumped, 
and  although  no  definite  effect  on  the  subsoil  water- 
level  has  been  observed,  it  is  expected  that  there  will 
be  a diminution  of  water-logging  when  the  proposed 
80  cu.  ft.  per  sec.  is  abstracted. 

Each  of  the  three  turbines  requires  350  cu.  ft.  pea- 
sec.  on  a 9 ft.  fall  to  produce  75°  k-w-  .at 
generator.  They  run  at  92  r.p.m.,  and  drive  the 
generators  through  double<-helical  gearing , the  latter 
running  at  500  r.p.m.  The  power-station  foundations 
are  on  sand,  and  consist  of  WelLs . of  bricks,  8 ft. 
square  in  section,  sunk  at  close  spacing. 

The  transmission  lines  are  carried  on  steel  lattice 
towers,  strong  enough  to  stand  unsupported  should 
all  the  wires  on  one  side  break  suddenly.  They  a["€ 
set  in  concrete  blocks  and  are  spaced  300  ft.  apart  m 
open  country.  The  sub-stations  contain  three  single- 
phase  oil-cooled  6600/500-voit  transformers,  and  the 
pumps  are  started  from  the  sub-station  switchboard. 

The  work  was  done,  by  native  labour,  but  a 
European  overseer  supervised  the  erection  of  the 
machinery.  The  total  cost  was  -£33,000, . and  the 
revenue  derived  is  ^2,400  per  annum.  This  is  insuffi- 
cient to  leave  any  profit,  but  it  is  anticipated  that  the 
return  will  be  about  5 per  cent,  when  the  scheme  is 
extended  to  the  limit  of  its  capacity. 

The  author  also  deals  with  the  neled  for  some  type 
of  self-cleaning  strainer-rack  for  such  work,  and  for 
more  effective  ventilation  of  the  power-station. 

The  turbines  and  electrical  machinery  were  con- 
structed by  Gilbert  Gilkes,  Ltd.,  of  Kendal,  and.  The 
Lancashire  Dynamo  and  Motor  Co.,  Ltd.,  respectively. 
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HOW  TO  ATTAIN  SUCCESS  IN  THE 
•ELECTRICAL  INDUSTRY  OF  TO-DAY. 


Mr.  LI.  B.  Atkinson  (President  I.E.E.)  recently  gave 
an  address  to  the  Students’  Section.  After  laving 
stress  on  the  value  of  Students’  Sections — there  are 
now  400  members  of  the  London  Students’  Section — 
Mr.  Atkinson  discussed  the  possibilities  open  to  young 
electrical  engineers.  It  was  generally  recognised,  he 
said,  that,  for  a given  level  of  ability,  material  success 
would  be  greater  on  the  commercial  rather  than  the 
scientific  side. 

A young  engineer  should  study  the  principles  of 
business  oiganisation,  and  finance  and  economics,  as 
well  as  the  purely  technical  side  of  his  subject.  He 
should  also  study  the  markets  and  prices  of  the  raw 
materials  used  in  his  industry,  changes  in  methods  of 
production,  new  sources  of  raw  materials  and  new 
demands  on  allied  industries,  eta  He  should  be 
familiar  with  the  elementary  principles  of  contract  law, 
the  transfer  and  rights  of  property,  etc.  Again,  the 
legal  obligations  of  employers  and  employed  should  be 
investigated,  as  well  as  the  principles  of  capitalisation 
and  the  control  of  limited  companies.  Above  all,  let 
the  young  engineer  be  determined  to  resist  the  little 
lazy  bn  bits  of  thought  and  expression  which  are  likely 
to  be  developed  unless  carefully  watched,  and  make  an 
acquaintance  with  men  in  the  profession  who  were 
usually  only  too  willing  to  help  the  young  engineer  in 
every  possible  way.  «Mr.  Atkinson  acknowledged  the 
help  and  guidance  given  to  himself  by  the  late  Sir 
William  Siemens,  Sir  William  Preece,  Professor  W.  E. 
Ayrton,  Professor  S.  P.  Thompson,  and  others.  He 
urged  young  engineers  to  realise  the  importance  of 
personal  character  and  regularity  of  life  and  work, 
unfailing  good  temper  at  all  times  of  difficulty,  and  the 
power  of  a smile.-  Finally,  all  engineers  must  adapt 
themselves  to  the  changing  conditions  about  them. 

We  were  always  (continued  Mr.  Atkinson)  in  the 
face  of  conditions  which  we  could  not  alter,  and  it  was 
wisdom  to  adapt  ourselves  to  them.  To-day  we  were 
going  through  a change  in  conditions  which  might 
make  a difference  to  young  engineers  in  the  diminu- 
tion of  wealth,  temporarily,  at  any  rate,  but  this  need 
not  necessarily  mean  a diminution  of  contentment..  Jf 
education,  refinement,  and  regard  for  others  were 
equally  distributed,  much  that  we  disliked  in  the  present 
changes  going  on  would  disappear.  On  the  whole, 
engineers  had  a wider  and  more  tolerant  outlook  on 
these  matters  than  other  professional  classes,  because 
in  youth  they  were  in  immediate  working  contact  with 
manual  workers  as  part  of  their  training. 

Touching  on  the  formation  of  the  Scientific  Workers’ 
Union,  Mr.  Atkinson  said  that  a manifesto  had  recently 
been  issued  by  that  body  complaining  of  the  exploita- 
tion of  scientific  research  workers  by  commercial  firms. 
In  plain  words,  what  he  thought  it  was  intended  to 
convey  was  that  a scientific  discovery  made  by  a person 
definitely  employed  to  carry  out  research — in  order  to 
make  discoveries — was  in  a different  category  to  a 
design  produced  by  a designer  paid  to  design.  That, 
to  his  mind,  was  entirely  fallacious.  Researches  which 
did  not  lend  themselves  to  private  ownership  should  be 
undertaken  by  the  State.  The  final  answer  to  any  such 
argument  would  be  for  research  workers  to  combine 
and  get  someone  to  sell  their  results ; but  the  fact  that 


they  had  not  been  able  to  do  so  rather  indicated  that 
the  selling  of  discoveries  was  more  difficult  than  the 
making  of  them. 

A designing  engineer  (continued  Mr.  Atkinson,  on 
the  general  question  of  training),  when  he  came  to 
design  a machine,  must  clearly  apprehend  the  purpose 
of  the  machine,  the  space  available,  the  weight  allow- 
able, the  speed  at  which  it  must  work,  and  the  price 
it  is  worth  to  the  buyer.  He  must  decide  on  the  con- 
flicting claims  of  these  different  elements,  and  be  able 
to  make  up  his  mind  as  to  the  degree  to  which  he  will 
finally  admit  these  claims.  Having  done  so,  he  must 
design  a machine,  and  finally  be  able  to  convince  others 
that  the  design  is  a correct  one  and  superior  to  any 
other.  If  he  were  a commercial  engineer,  he  would 
have  to  deal  with  some  of  these  problems  at  a later 
stage.  Comparing,  the  difference  in  material  rewaid 
as  between  a designing  engineer  and  a commercial 
engineer,  he  said  the  designing  engineer  only  indirectly 
felt  the  benefit  or  loss  arising  from  the  correct  and 
incorrect  solution  of  the  problem  he  had  set  out  to 
solve.  He  would  feel  it  by  his  employer  retaining,  or 
other  employers  wishing  to  secure,  his  services,  and 
that  would  reflect  on  his  salary.  On  the  other  hand, 
the  commercial  engineer  immediately  realised  the  result 
of  the  design  on  the  profit  or  loss  arising  and  the 
money  value  of  his  services,  and  this  would  more 
quickly  reflect  itself  on  his  earning  power.  Perhaps 
it  was  because  of  that  that  the  best  paid  jobs  were  on 
the  commercial  rather  than  on  the  engineering  side. 

Summing  up  a thoroughly  interesting  address,  Mr. 
Atkinson  said  he  had  seen  many  failures  by  young  men 
to  achieve  success  because  they  had  not  understood  the 
necessity  of  some  of  the  things  he  had  pointed  out. 
Indeed,  if  he  himself  had  been  told,  and  absorbed  to 
the  point  of  understanding  many  of  the  points  he 
had  mentioned,  some  of  his  own  troubles  would  have 
been  saved  him. 


THE  OSRAM  DINNER. 


On  Friday,  the  nth  inst.,  at  the  Cate  Royal,  Mr. 
Chris.  Wilson  presided  at  the  annual  staff  dinner  of 
the  Osram-G.E.C.  Lamp  Works.  He  was  supported 
by  about  130  of  the  employees  and  visitors,  including 
directors  of  the  company  and  the  secretary,  Mr.  L.  C. 
Gamage.  There  was  a splendid  musical  programme, 
and  the  toast  list  was  oommendaibly  brief,  although 
the  speeches  wrere  able  and1  to  the  point.  After  “The 
King,”  Mr.  W.  F.  Franks  proposed  ‘‘  The  Firm  ” and 
referred  to  the  fact  that  so  far  as  the  lamp  works 
were  concerned  they  were  mainly  dominated  by  the 
word  “efficiency-.”  In  other  words,  he  ^aid,  that 
“efficiency  spells  electricity  ” and  conversely  “elec- 
tricity spells  efficiency.”  He  coupled  with  the  toast 
the  name  of  Mr.  S.  D.  White,  a director,  Jwhose  reply 
was  frankly  pessimistic.  He  referred  to  the  difficult 
position  of  trade  in  this  country  as  a whole  and  said 
that  in  the  absence  or  reduction  of  our  export  trade 
we  were  practically  living  on  ourselves,  and  that 
labour  must  wake  up  rapidly  to  the  bedrock  fact  that 
a big  increase  in  work  and  output  does  not  mean 
lower  wages.  Mr.  Wilson  also  responded,  but  he  was 
more  of  an  optimist.  He  admitted  that  the  difficulties 
to  be  overcame  are  now  far  more  severe  than  at  any 
previous  time.  On  the  other  hand,  they  were  now  in 
a better  position  to  meet  competition  than  at  any  time 
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in  their  history  and  much)  of  this  was  due  to  the 
facilities  which  had  been  afforded  to  him  and  Mr. 
Driver  to  go  and  see  what  other  people  were  doing. 
By  comparison  he  found  they  were  not  so  badly  off  as 
they  thought  they  were.  This  was  due  to  combined 
labours  of  the  management  and  the  staff.  The 
research  department  provided  by  the  G.E.C.  had 
proved  of  immense  benefit  and  was  likely  to  be  even 
more  so  in  the  future/  Undoubtedly  efficiency  must 
be  their  watchword  in  business,  and  he  had  every  con- 
fidence it  would  be  so.  He  spoke  in  terms  of  high 
appreciation  of  the  staff  at  Brook  Green,  and  alluding 
to  their  vitality  and  enterprise  he  said  that  with  their 
assistance  the  G.E.C.  would  come  out  on  top  as  it 
had  done  for  so  many  years  past.  The  speech  was 
received  with  much  applause.  Latet,  Mr.  J.  F. 
Jessop  proposed  “The  Chairman/  and  said  it  was/ 
seldom  a works’  organisation  had  a chairman  who 
was  so  well  known  as  this  one,  who  was  in  every  sense 
of  the  word  a remarkably  good  business  man,  in  that 
he  was  a good  general  manager  of  the  lamp  works,  a 
good  sportsman  and  also  looked  after  the  welfare  of 
the  staff.  He  referred  to  the  growth  of  the  works 
under  Mr.  Wilson’s  control  and  also  to  the  trouble 
which  he  had  taken  to  find  a really  good  sports  ground 
for  the  employees  of  the  company.  One  thing  they 
could  all  say,  Mr.  Wilson  kept  his  position  to  the 
entire  satisfaction  of  the  staff.  In  fact  the  staff  were 
thoroughly  satisfied  with  him.  (Laughter).  Mr. 
Wilson  responded  in  a few  well  chosen  words  and 
also  brought  in  a happy  reference  to  his  26  years’ 
working  association  with  Mr.  Driver,  who  was  one  of 
the  hardest  workers  of  all  of  them.  The  concert  was 
then r continued  to  a late  hour,  and  a very  happy 
evening  was  terminated  with  the  national  anthem. 


BUFFING  MOTORS. 


Buffing  being  a process  effected  at  high  speed,  it  can 
at  once  be  appreciated  that  an  individual  electric  drive 
is  the  correct  one  to  adopt,  but,  owing  to  quantity  of 
grit  and  dirt  invariably  present  in  a polishing  shop, 
and  to  the  overloads  on  the  motor,  and  great  stress  put 
on  the  bearings  due  to  the  operators  pressing  the  work 
on  to  the  mop  with  their  full  weight,  the  motor  must 
be  specially  designed  for  the  work.  Standard  motors 
with  elongated  shafts  are  quite  unsuitable,  so  that  it 
is  of  great  importance  to  obtain  them  only  from  a firm 


of  manufacturers  who  have  given  the  problem  special 
study — for  example,  the  Metropolitan- Vickers  Com- 
pany, Ltd.  (Trafford  Park,  Manchester),  who  have 
supplied  large  numbers  with  most  satisfactory  results, 
one  installation  being  illustrated.  The  motors  are 
made  from'  £ h.p.  to  2\  h.p.  for  D.C.  and  2 and  3-phase 
circuits,  and  have  specially  designed  hearings,  large 
diameter  shafts,  massive  end  brackets,  and  special  dust- 
caps  at  the  nose  of  the  bearings  to  prevent  grit  entering 
along  the  shaft. 


THE  “WINDMAN”  EARTHING  CLIP. 


A new  earthing  clip,  known  as  the  “Windman,”  is  being 
put  on  the  British  market  bv  Mr.  Maxwell  Goldsmith,  4, 
Florence  Terrace,  Ealing,  W.  The  illustration  shows  the 
clip  in  position.  It  consists  of  a strip  of  tinned  copper  with 
one  end  bent  into  position  for  the  reception  of  the  earthing 
wire,  a hole  where  the  straight  part  of  the  strip  begins 
•with  a copper  bolt  through  it  and  a series  of  holes  towards 
the  other  end  for  use  on  various  sizes  of  pipes,  conduits, 
tubes,  etc.  In  use  the  strip,  which  naturally  is  very  flexible, 
is  bent  round  the  pipe  in  use  with  the  bolt  through  the 
hole  at  the  earthing  wire  end  and  the  hole  at  the  other 
suited  to  the  size  of  the  pipe,  and  a copper  nut  tightened 
up,  the  nut  being  locked  by  the  springiness  of  the  bent 
strip.  A lr>ck  nut  oan  be  added  if  thought  desirable. 
Another  feature  is  the  triangular  copper  washer  under  the 
slotted  bolt-head  where  the  earthing  wire  is  attached — by 
this  construction  the  washer  cannot  rotate. 


*W1NDMAN*CLIP 


The  strip  is  made  in  three  lengths  and  two  gauges,  one 
for  house  service  and  small  installations  and  one  heavier  for 
use  where  large  earth  currents  may  be  anticipated.  The 
strips  are  provided  for  pipes  f in.  to  i in.,  •$  in.  to  2 in., 
and  | in.  to  3 in.  dia.  Being  flat,  a minimum  of  space 
is  required  for  storage  or  carriage.  It  will  be  appreciated 
that  there  is  an  advantage  also  in  one  clip  being  adaptable 
to  different  sized  pipes,  while  the  materials  used  ensure  an 
efficient  connection,  provided,  of  course,  that  the  pipe  is 
properly  cleaned.  By  t{ie  way,  the  other  day  we  ran  across 
a design  of  earthing  clip  in  which  all  the  parts  were  care- 
fully enamelled ! 


AN  INTERESTING  LECTURE  AT  CARDIFF. 


Mr.  W.  T.  Kerr,  Chief  Electrical  Engineer  for  the  rural 
supply  of  the  County  of  Hereford,  gave  a very  interestingand 
instructive  lecture  to  the  members  of  the  South  Wales  Inst, 
of  Engineers  on  “The  Prospects  of  Electricity  in  Agricul- 
tural Centres.”  Mr.  Kerr  said  that,  to  be  of  any  use  to 
those  engaged  in  agriculture,  there  must  be  a cheap  and 
abundant  supply  of  electrical  energy  available,  for  although 
a certain  amount  might  be  done  by  small  isolated  generat- 
ing plants,  they  were  costly  to  operate  and  required  a con- 
siderable amount  of  attention.  In  agricultural  areas  there 
was  a great  field  for  exploitation  by  the  electrical  industry, 
and  never  more  so  than  at  present,  for  there  was  a market 
for  every  one  of  the  products  of  the  electrical  manufacturer. 
He  demonstrated  the  enormous  saving  in  money  now  sent 
abroad  that  would  follow  the  introduction  of  a universal 
electrical  supply,  and  also  described  the  type  of  trans- 
mission line  best  suited  for  rural  work.  In  Herefordshire 
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the  supply  was  generated  at  3,000  volts  50  cycles  and  dis- 
tributed at  that  pressure  up  to  a six-mile  radius.  From 
there,  for  longer  distances  up  to  30  miles,  the  pressure 
was  to  be  raised  to  11,000  volts,  whilst  the  main  lines  were 
erected  for  an  alternating  working  pressure  of  1 1 ,000  volts. 
The  lecturer  alsc  gave  the  results  of  experiments  which 
had  been  conducted  in  various  parts  of  Hereford  County. 


SHOP  MANAGEMENT. 


At  a meeting  of  the  Birmingham  and  District 
Electric  Club,  on  Saturday,  March  ,12th-,  a pjaper  was 
read  by  Mr.  H.  C.  Young,  A.M.I.E.E.,  member,  upon 
44  Common  Sense  Methods  of  Recording  Costing  and 
Progress  in  Shop  Management.  ” 

The  paper  wras  an  interesting  an(J  valuable  contribu- 
tion to  a most  important  subject.  Mr.  Young  gave 
much  valuable  information  from  his^  own  experiences  in 
the  management  of  large  works.  He  insisted  upon  the 
importance  of  rapidly  understood  graphic  records  of 
day  by  day,  and  in  some  cases,  hour  by  hour  progress. 
He  had  found  that  it  was  quite  simple  to  devise  a 
datum  line^  showing  a ratio  between  input  and  out- 
goings for'the  main  details  of  factory  cost,  whether 
labour  or  staple  materials.  To  fall  below  this  line 
spelt  danger.  These  records  should  be  simple  and  easy 
to  understand,  kept  regularly  posted  and  displayed 
where  everyone  interested  would  see  them  ; so  that  at  a 
glance,  all  could  see  the  immediate  tendencies  and  as 
soon  as  the  actual  line  fell  below  the  datum  line  steps 
could  be  at  once  taken  to  investigate  causes.  These 
records  were  live  information,  and  not  as  is  often  the 
case  merely  evidence  of  an  inquest  upon  a dead  affair ; 
available  only  too  late  to  be  of  use. 

THE  COMPOSITION  OF  LIQUID  AND  GASEOUS 
FUELS. 


Kerosene  is  one  of  the  products  obtained  from  the  distilla- 
tion of  petroleum,  and  comes  over  after  the  more  volatile 
motor-spirit  has  been  obtained.  It  is  heavier  than  the  latter, 
having  a specific. gravity  varying  from  .78  to  .83  depending 
on  its  composition.  It  has  a flash-point  beyond  720  F.,  the 
temperature  at  which  it  gives  off  enough  vapour  to  cause 
it  to  ignite  when  a low  temperature  flame  is  held  over  its 
surface. 

Motor-spirit  is  lighter,  bulk  for  bulk,  than  kerosene, 
weighing  from  42.5  to  45  lb.  per  cubic  foot,  the  latter 
weighs  from  49  fo  52  lb.  for  the  same  volume  It  gives  off 
vapour  at  a lower  temperature,  and  therefore  has  a lower 
flash-point  than  kerosene. 

Both  of  these  substances  have  a very  high  calorific  value, 
the  best  brands  of  motor  spirit  a calculated  value  of  20,700 
and  kerosene  20,200  British  Thermal  Units  per  pound,  but 
bearing  in  mind  that  the  latter  is  heavier,  and  taking  equal 
volumes  of  each,  say  a gallon,  the  kerosene  has  a higher 
heating  value.  As  tested  by  the  calorimeter,  the  values  are 
19,760  and  19,000  B.T.U.s  per  pound. 

Commercial  or  power  alchohol  is  the  ordinary  spirits  of 
wine,  admixed  with  a proportion  of  wood  spirit,  or  methyl 
alcohol,  thus  rendering  it  unfit  for  human  consumption. 
The  term  “ absolute, ” as  applied  to  alcohol,  is  the  chemi- 
cally pure  material,  and  is  hardly  known  outside  the  chemi- 
cal laboratory,  whereas  ordinary  spirits  has  about  10  per 
cent,  of  water  present.  The  calorific  value  of  power  alcohol 
is  about  10,800  B.T.Us.  per  pound — little  more  than  half 
that  of  motor-spirit,  still,  it  is  a good  working  substance 
when  petrol  is  used  to  start  the  operation  in  the  engine, 
running  on  the  former  when  the  engine  has  become  warm.’ 
One  pound  of  alcohol  is  allowed  to  produce  nearly  2,000,000 
foot-pounds  of  work. 


Gaseous  Fuels . The  combustible  gases  of  these  fuels  are 
hydrogen,  the  hydrocarbons  methane  and  ethylene,  and  the 
lower  oxide  of  carbon,  with  nitrogen,  carbon  dioxide,  and 
oxygen  as  diluents,  and  their  calorific  values  are  determined 
by  the  fact  that  the  four  first-named  burn  to  water  and 
carbon  didxide  on  complete  combustion.  A cubic  foot  of 
Ohio  natural  gas  has  a heating  value  of  over  900  B.T.Us., 
While  the  same  volume  of  blast-furnace  gas  only  reaches 
100  B.T.Us.  In  the  first  the  diluent  nitrogen  is  present  to 
the  extent  of  3.8  per  cent.* in  the  latter  57  per  cent.,  and 
this  in  large  measure  accounts  for  its  low  heating  value. 

Carburetted  water-gas  ip  rich  in  methane  and  carbon 
monoxide,  nearly  .30  per  Cent,  of  each,  with  22  per  cent, 
hydrogen  and  13  per  cent.$  ethylene,  leaving  only  a small 
proportion  of  diluents.  It$  heating  value  works  out  to 
660  B.T.Us.  per  cubic  foot. 

Uncarburetted  water-gas  should  theoretically  contain 
equal  volumes  of  hydrogen  and  carbon  monoxide.  An 
analysis  of  a sample  yielded  the  following  composition  : — 

Hydrogen  ...  5o 

Carbon  monoxide  c 

Methane  ” j 

Non-combustible  v* 

Nitrogen  g.^ 

Oxygen  and  carbon  dioxide  4.2 

and  gave  a heating  value  of  280  B.T.Us.  per  cubic  foot. 

Coal-gas  made  from  Yorkshire  coal  is  very  rich  in 
hydrogen  and  methane,  with  small  amounts  of  carbon 

monoxide  and  ethylene.  The  diluent,  nitrogen,  is  about 

i-i2th  of  the  volume,  thus  reducing  both  its  illuminating 
and  heating  values.  The  latter  is  about  612  B.T.Us.  per 
cubic  foot.  Its  analysis  is  : — 

Hydrogen ' 39 

Methane  42 

Carbon  monoxide  8? 

Ethylene  2.7 

Diluents  g 

Other  fuels  are  Mond  an*I  Dowson  gas,  producer  gas  and 
blast-furnace  gas,  and  are  flthe  poor  members  of  the  family 
of  gaseous  fuels.  Their  oply  merit  lies  in  their  cheapness, 
as  the  heating  values  only  range  from  150  to  100  B.T.Us. 
per  cubic  foot.  Generally  Speaking*  they  contain  over  half 
their  bulk  of  nitrogen,  and  are  rich  in  carbon  monoxide, 
blast  fumaoe  gases  are  a case  in  point.  Mond,  Dowson  and 
Siemens  producer  gases  cdijtain  a large  proportion  of  the 
combustible  gas  hydrogen,  but  so  much  nitrogen  reduces 
their  calorific  values  greatly  as  compared  with  natural  gas, 
water-gas  and  town  gas. 


A NEW  SCOTCH  HY^RO-ELECTRIC  SCHEME. 

According  »o  the  Times  a petition  has  been  presented 
to  the  Secretary  of  .State  for  Scotland  for  the  grant  of 
a provisional  Order  incorporating  a company  for  the  purpose 
of  constructing  works  for  generating  electricity  by  water- 
power  in  the  neighbourhood  of  the  Grampian  Hills.  The 
petition  is  signed  by  Sir  H.  Babington  Smith,  Sir  A.  E. 
Harris,  Sir  Guy  Granet,  and  Mr.  J.  F.  Cox. 

It  is  proposed  to  incorporate  the  company  under  the  name 
of  the  Grampian  Electricity  Supply  Company,  with  a capi- 
tal  of  ;£i  ,000,000,  which  may  <be'  increased-  to  ^4,000,000 
with  the  sanction  of  the  B.O-T.  It  is  also  proposed  that 
the  company  should  have  the  right  to  issue  Debenture  stock 
for  any  sum  not  exceeding  “the  whole  of  the  amount  of 
capital,  which  at  the  time  of -borrowing  has  been  issued.” 

The  scheme  includes  the  construction  of  48  works  to  use 
the  water  of  locks  and  rivers  by  collecting  it  in  10  reservoirs, 
to  be  'formed  principally  by  dams  across  rivers  and  locks.. 
The  generating  stations  a he  proposed  to  be  erected  at  Fort- 
ingall  and  Blair  Atholl,  in  Perthshire,  and  Luggan  and 
Kingussie  and  Insh,  in  the  county  of  Inverness.  The  area 
of  supply  is  to  comprise  the  whole  of  the  counties  of  Perth, 
Kinross,  and  Forfar,  and  certain  areas  in  the  counties  of 
Inverness,  Argyle,  Stirling,  and  Dumbarton. 

The  price  proposed  to  be  charged  to  large  consumers  is 
not  to  exceed  3d.  per  unit,  and  to  ordinary  consumers  the 
maximum  is  not  to  exceed  8d.  per  unit. 
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STANDARD  ENCLOSED  VENTILATED 
A.G  S.  TYPE  MOTOR. 

WITH  SLIP  RING  SHORT  CIRCUITING 
DEVICE. 


works  of  the  Company:  - 

DICK.  KERR  WORKS.  PRESTON, 
ORDNANCE  WORKS.  COVENTRY, 
PHOENIX  WORKS,  BRADFORD. 
SIEMENS  WORKS.  STAFFORD. 
WILLANS  WORKS.  RUGBY. 


THE  ENGLISH  ELECTRIC  COMPANY,  LIMITED, 

Queen’s  House,  Kings way,  London, W.C.2.  E™0."#! 


BUSINESS  NECESSITY! 

THE  EQUIPMENT  OF  OFFICE 
OR  FACTORY  IS  INCOMPLETE 
WITHOUT 

Western  - Electric 

Interphones 

With  such  a system  the  busy  man  can  keep  in  touch 
with  every  part  of  his  plant  and  can  connect  with 
any  section  by  simply  pressing  a button. 

Our  range  of  these  intercommunication  instruments  is 

COMPLETE, 

Our  staff  of  Telephone  Engineers  are  always  at  the  disposal 
of  our  customers  to  give  absolutely  impartial  advice  on  all 
telephone  matters . 


Write  us  for 
full  particulars. 


WtsTfro'EkeTrfc  CmpamfJUmiM. 


V«Hn:  NORTH  WOOLWICH, 
LONDON,  E. 
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CABLES  & WIRES 


W.  T.  Henley’s  Telegraph  Works  Co.,  Ltd.,  Blomfield  St.,  London,  E.C.2. 


Copyright  LI.  B. 
Atkinson  Exclu* 
sive  Licensees. 
Members  of  the 
CM  A 


HENLEY  Association  Grade  Cables 
have  justly  earned  their  high  re- 
putation by  virtue  of  the  perfection 
of  their  quality.  They  are  made  strictly  in 
accordance  with  the  standards  and  formulae 
of  the  Associaton — standards  and  formulae 
which  are  available  only  to  those  British 
firms  which  are  members  of  the  Association. 

Write  for  Catalogues  and  leaflets  of 
these  and  many  other  types  of  cables. 


Look  for  this 
mark  on  every 
label. 


British  Cables  for  the  Continent. 


The  difficulties  in  the  way  of  exporting  British  goods  to  the  Continent  at  the  present  moment  are  well  and 
widely  known.  The  adverse  rate  of  exchange  alone  compels  the  French  and  Belgian  buyer  to  pay  more  than 
twice  the  normal  value  for  British  products.  That,  however,  the  gulf  between  buyer  and  seller  can  be  bridged 
is  shoun  by  the  photograph  wc  reproduce  of  a consignment  of  cables  just  linished  by  our  Works  and  awaiting 
shipment  to  the  Continent — the  bulk  of  this  lot  being  for  the  Brussels  Corporation.  It  is  bridged  from  the  one 
side  by  the  fart  that  experience  in  manufacture,  and  efficiency  in  plant  and  methods,  have  cut  production  costs 
to  the  bone.  It  is  bridged  from  the  other  side  by  the  desire  of  the  buyer,  in  spite  of  financial  difficulties,  to 
have  the  World’s  Best  Cables.  The  keystone  of  the  arch  is  thus  the  magic  word — VALUE. 

Johnson  & Phillips,  Ltd  Charlton,  London,  S.E.7. 

[Where  the  Cables  conic  from.) 

City  Office  : 12,  Union  Court , Old  Broad  Street , E.C.z. 

- 1.' 
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TO  OUB  BEABBBB. 

Euoxmxonx  is  published  every  Friday,  aad,  if  ordered,  ia  on  tale  at  the 
Arinoipal  Railway  Station  Bookstalls  and  Newsagents  on  that  day.  Zt  OM 
at  vary  large  sale  throughout  the  Uni  tod  Kingdom,  aa  wall 
ns  in  the  British  Colonies  and  Abroad.  . . 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  oj 
ir dividual  oontribntors,  nor  does  he  necessarily  identify  himself  with 
their  views.  , . , . 

Questions  to  which  an  answer  is  required  must  be  aocompamed  by  a 
2d.  stamp  for  reply.  When  considered  of  sufficient  interest  the  answer 
will  probably  appear  in  the  paper.  . , , ... 

New  advertisements  for  the  displayed  columns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Rate  quoted  on  application, 
fiubscription.— 17s.  6d.  a year,  8s.  half-year,  4s.  6d.  a quarter  in  advance, 
postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  8.  Rxntill  and  Co.,  Ltd., 
82-39,  Maiden  Lane,  London,  W.C.2.  Telephone,  No.  2460  Gerrard. 


Current  Topics. 

The  failure  last  December  of  one  of  the  new 
15,000  k.w.  turbo-alternators  at  the  Dalmamock 
power  station,  Glasgow,  after  the  set 
A Curious  had  been  in  commercial  service  only 
Breakdown,  two  and  a half  months,  has  since 
been  traced  to  a curious  source 
which  is  commonly  overlooked  in  the  design  of  most 
machinery,  ^nd  has  a special  significance  where  alter- 
nating currents  are  concerned.  It  was  reported  at  the 
time  that  the  insulation  on  the  windings  at  one  end  of 
the  machine  took  fire,  and,  as  some  delay  ensued 
before  the  turbine  could  be  brought  to  rest,  the  whole 
of  the  insulation  at  that  end  of  the  machine  was 
destroyed.  It  need  hardly  be  added  that  the  manufac- 
turers, the  Metropolitan-Vickers  Company,  had  taken 
every  precaution  to  ensure  perfect  workmanship  before 
the  set  was  placed  in  service. 


Curiously  enough,  a second  and  similar  set,  which 
was  substituted  for  the  original,  had  to  be  shut  down 
after  about  a week’s  service,  as  sparks  were  noticed 
issuing  from  the  top  of  the  stator  frame.  So  strange 
a coincidence  prompted  careful  investigation  of  the 
trouble,  which  was  ultimately  traced  to  a breakdown 
in  one  of  the  insulated  bolts  through  the  core  near  the 
end  plate.  Examination  of  the  bolt  itself  showed  its 
failure  to  be  due  to  excessive  vibration,  which,  how- 
ever, was  at  first  sight  discounted  by  the  fact  that 
other  exactly  similar  bolts  had  not  failed.  A careful 
and  systematic  series  of  tests,  however,  disclosed  the 
fact  that,  for  the  particular  size  and  length  of  bolt 
employed  for  the  cores,  a relatively  slight  tension  on 
the  bolt  sufficed  to  adjust  their  natural  frequency  to 
the  natural  vibration  frequency  of  the  whole  set, 
corresponding  to  the  normal  speed  of  1,500  r.p.m. 


In  other  words,  a condition  of  resonance  had  been 
set  up,  and  the  bolt  had  ultimately  given  way  through 
the  process  known  as  crystallisation.  The  same  cause 
proved  to  have  led  to  the  original  breakdown,  and 
when  all  these  bolts  had  been  replaced  by  copper  ones 
of  smaller  diameter,  having  a totally  different  natural 
period  of  vibration,  no  further  trouble  was  experi- 
enced. The  incident  is  extremely  interesting,  and 
opens  up  a new  study  for  designers  of  electrical 
machinery.  It  is  a well-known  fact  that  glasses  and 
ornaments  in  a room  are  automatically  set  in  vibration 
when  certain  notes  are  struck  on  a near-by  piano 
which  correspond  with  their  natural  frequency.  Glasses 
have  even  been  known  to  fracture  due  to  the  same 


cause,  and  one  can  well  visualise  the  rapid  disin- 
tegration of  bolts  under  natural  tension,  subject  to  the 
constant  vibratory  influence  of  a large  alternator. 

Nothing  has  been  quite  the  same  since  the  great 
war.  Our  manufacturing  quality  and  accuracy  has 
shown  a falling  off  in  many  direc- 
lr  regular  tions.  Even  the  nimble  “bob,”  as 

Shillings.  turned  but  in  hundreds  of  thousands 

by  the  Royal  Mint,  is  apparently 
subject  to  variation  if  report  speaks  truly.  In  many 
flats  it  is  now  the  custom  to  install  pre-payment  elec- 
tricity meters  operated  by  this  ubiquitous  coin,  and 
the  collectors  state  that  the  considerable  increase  in 
breakdowns  of  these  meters  is  traceable  to  the 
irregularity  in  the  thickness  of  the  new  coinage,  a fact 
quite  unknown  by  the  community  at  large. 


Some  interesting  figures  published  in  connection 
with  the  London  Electric  Supply  Corporation  are 
informative  at  the  present  time 
Labour’s  when  Capital  is  alleged  to  be  getting 
Share.  more  than  its  fair  share  of  the  fruits 
of  industry.  Out  of  every  pound 
sterling  paid  by  the  consumer  for  electrical  energy 
during  1920,  12s.  8d.  was  expended  on  Labour, 

including  salaries  and  raw  materials,  the  latter  pre- 
sumably covering  fuel,  the  cost  of  which  would  also 
be  largely  represented  by  the  wages  of  the  coffiers. 
Rates  and  taxes  accounted  for  another  2 s.  io£d. ; 
depreciation,  reserves  and  interest  on  debt,  3s.  a£d. ; 
leaving  is.  for  Preference  dividend,  and  4d.  for 
Ordinary  dividend.  Under  such  circumstances  those 
who  risked  their  money  to  provide  Londoners  with 
electricity  could  scarcely  be  accused  of  profiteering. 


According  to  the  traffic  returns,  it  would  appear 
that  Liverpool  has  at  last  found  a sure  remedy 
for  the  tramway  overcrowding  which 
Checking  the  has  prevailed  in  the  city  for  some 
Tram  Habit,  years ' past,  and  has  brought  the 
system  into  such  disrepute.  Since 
the  introduction  of  a minimum  twopenny"  fare  and  the 
raising  of  the  other  rates  for  certain  stages,  the 
number  ol  passengers  carried  in  ten  days  decreased 
by  870.000,  as  compared  with  a coi  responding  period 
of  last  year.  At  the  same  time  the  receipts  increased 
by  ^5,174,  and  it  was  stated  that  the  legitimate  long^ 
distance  passengers  had  not  been  so  discommoded 
since  the  new*  fares  had  been  in  operation. 


There  is  no  doubt  that  the  cheapness  of  the  penny 
ride,  now  a thing  of  the  past,  has  created  a tendency 
to  jump  on  the  cars  for  any  short-distance  trip  rather 
than  walk,  a far  healthier  means  of  locomotion,  given 
fine  weather.  As  to  the  time  saved  by  using  the  cars, 
there  is  not  much  in  it  where  short  distances  are  con- 
cerned, especially  if  the  frequent  stops  in  busy  city 
streets  are  taken  into  account.  The  moral  aspect  of 
the  policy  is  another  stoiy ; and,  whether  there  is  any 
justification  for  fleecing  the  public  as  a remedy  for 
overcrowding^  I leave  it  to  the  public  to  judge — suffice 
it  that  a private  trading  concern  meets  an  increasing 
demand  by  increased  facilities,  a natural  and  progres- 
sive policy  which,  however,  does  not  seem  to  appeal 
to  our  traffic  mandarins  of  the  municipalities. 
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Few  readers  appreciate  the  extent  to  which  electric 
magnets  have  been  developed,  and  are  in  use,  for 
handling-  magnetic  materials,  whether 
Lifting  Magnets,  in  scrap  or  other  form.  A paper  read 
by  Major  F.  A.  Hooper,  at  a recent 
meeting  of  the  Staffordshire  Iron  and  Steel  Institute, 
on  the  subject  of  M Electric  lifting  Magnets,”  is  there- 
fore of  more  than  passing  interest.  The  lifting  magnet 
enables  cranes  to  be  operated  continually  at  their 
maximum  speeds,  as  many  as  60  to  70  trips  per  hour 
being  accomplished  in  many  cases  by  this  means. 
First  introduced  in  America  some  twenty  years  ago, 
the  lifting  magnet  soon  found*  favour  in  Germany, 
whilst  certain  enterprising  British  steelworks  engineers 
experimented  with  magnets  of  their  own  design. 
Eventually  an  enterprising  electrical  engineer  made  a 
special  study  of  the  subject,  and  took  up  the  manu- 
facture of  such  magnets  on  a commercial  scale. 


Three  principal  types  have  been  evolved — viz.,  the 
circular  magnet  for  handling  loose  metal ; the  rect- 
angular magnet  for  handling  sheets  and  plates;  and 
the  bipolar  magnet  for  manipulating  sections  and 
billets..  In  Germany  a number  of  lifting  magnets  yvere 
being  wound  with  insulated  aluminium  strip,  relying 
on  the  natural  oxidation  for  the  electrical  isolation  of 
the  contiguous  turns.  Actual  performances  showed 
that  when  dealing  with  solid  loads*  a magnet  would 
lift  from  five  to  fifteen  times  its  own  weight.  When, 
however,  light  scrap  had  to  be  handled,  the  capacities 
came  down  owing  to  the  lighter  weight  of  the  load 
per  cubic  foot  and  the  smaller  surface  contact  with  the 
load.  A magnet  crane  of  average  capacity  costs  from 
£$yooo  to  ^4,000,  and  with  present  wages  a capital 
expenditure  of  £ifooo  was  justified  to  replace  one 
man,  making  due  allowance  for  depreciation,  capital 
charges,  etc.,  on  a ten-years*  purchase  basis. 
Instances  of  lifting  magnets  replacing  ten  men  were 
on  record,  and  the  greatest  savings  were  effected  when 
handling  loose  materials  such  as  scrap  turnings,  pig 
iron,  crop  ends,  and  the  like. 

Elektron. 


SYDNEY  TRAFFIC  IMPROVEMENTS. 


The  Sydney  Press  has  been  giving  considerable  pro- 
minence to  various  traffic  improvements  tentatively  ap- 
proved in  1913  and  understood  to  be  once  more  under 
consideration  by  the  N.S.W.  Government.  The  im- 
provements mainly  concerned  are  : — (1)  Construction,  of 
Sydney  electric  bridge;  (2)  ^Construction  of  Sydney 
electric  railway  ; (3)  Electrification  of  certain  suburban 
railways. 

It  is  9aid  that  the  Sydney*  harbour  bridge  which  will 
connect  the  city  with  the  northern  suburbs  is  to  be  of 
the  cantilever  type,  spanning  the  harbour  in  one  clear 
span  of  1,600  ft.  and  accommodating  railway,  street 
cars,  vehicular,  automobile,  and  pedestrian  traffic.  It 
has  been  estimated  by  the  Chief  Engineer  for  metropoli- 
tan railway  construction  (Mr.  J.  J.  C.  Bradfield,  M.E., 
M.Inst.C.E.)  that  the  bridge  will  cost  approximately 
£5,000,000. 

The  present  street  tramway  and  suburban  railway 
systems  have  now  reached  a point  where  further  ex- 
pansion of  the  service  to  meet  the  increasing  de- 
mand for  travelling  facilities  is  impossible.  The 
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authorities  have  come  to  the  conclusion  that  the  only 
solution  of  the  problem  is  a loop  system  of  electric 
railways  running  into  and  around  the  city.  The  pro- 
posed railway  will  be  carried  partly  on  viaducts, 
partly  on  the  street  level,  and  the  remainder  under- 
ground. Where  underground,  practically  the  whole 
construction  is  through  Hawkesbury  Sandstone,  a 
hard  sandstone  formation  lying  in  nearly  horizontal 
beds,  traversed  by  occasional  thin  bands  of  shale  and 
overlaid  by  shale  and  clay.  Construction  will  be  car- 
ried out  by  open  cut  and  tunnel.  Both  brick  and  con- 
crete will  be  used  for  lining,  and  steel  frame  construc- 
tion where  the  head  room  is  insufficient  for  tunnel  sec- 
tion. 

A certain  amount  of  the  work  in  connection  with  the 
railway  was  commenced  in  1916  and  proceeded  until 
June,  1918,  when,  owing  to  war  conditions  and  the 
difficulties  of  obtaining  plant  and  material,  the  Govern- 
ment thought  it  desirable  temporarily  to  suspend 
operations.  The  estimated  cost  of  the  railway  is 
approximately  ^’3, 750,000. 

The  Chief  Engineer  anticipates  that  tenders  will  be 
advertised  about  October  of  this  year,  ;.nd  is  said  to  be 
of  opinion  that  twelve  months  should  be  allowed  to 
contracting  firms  for  the  preparation  of  their  tenders, 
which  would  thus  be  returnable  about  October,  1922. 

Firms  interested  in  this  proposed  contract  are  re- 
minded that  Australian  Government  departments  lay 
down,  as  a general  rule,  that  overseas  firms  desirous 
of  tendering  must  have  a representative  resident  in  the 
Commonwealth,  otherwise  their  tender  will  not  be  con- 
sidered. The  services  of  the  B.O.T.  Department  of 
Overseas  Trade  and  its  representatives  abroad  are  avail- 
able to  firms  wishing  to  appoint  agents  in  Australia  or 
in  any  overseas  country. 

SUPPLY  OF  ELECTRICAL  POWER  TO  INDUSTRIAL 
WORKS, 

With  Special  Reference  to  the  Design  of  Sub- Stations.* 


By  A.  P.  Robertson,  A.M.I.E  E. 


(Continued  from  page  150.) 

There  are  various  arrangements  for  these  sub-stations 
and  each  one  has  to  be  designed  according  to  the  room 
available  and  its  situation  with  regard  to  distribution  of 
the  power.  Whenever  possible  the  building  should  be 
high  enough  to  lift  the  coils  out  of  the  transformer  and 
•without  removing  the  transformer  tank  from  its  position. 
This  is  accomplished  by  having  a beam  fixed  dose  to  the 
roof  immediately  over  the  centre  line  of  the  transformer. 
A trolley  runs  along  this  beam  carrying  a block  capable  of 
lifting  the  core.  The  core  can  be  lifted  clear  of  the  tank 
and  travelled  along  and  then  lowered  to  the  floor,  so  that 
any  repairs  or  inspection  can  be  effected  without  removing 
the  cabling. 

When  the  cabling  is  heavy  lead  covered  material  t'niis  will 
be  appreciated. 

It  should  be  borne  in  mind  that  a sub-station  should  be 
designed  to  facilitate  quick  replacements  of  heavy  machin- 
ery, so  that  in  the  event  of  a breakdown  the  faulty  appara- 
tus can  be  taken  out  qunckly  and  a new  part  put  jn  place. 
In  many  cases  the  whole  works  depend  for  their  power 
on  the  sub-station  and  it  is  imperative  that  the  faulty 
apparatus  should  be  repaired  and  replaced  as  quickly  as 
possible. 

The  height  required  to  meet  the  above  conditions  is  con- 
siderable, and  the  building  is  high  enough  to  divide  part 

•Paper  read  to  the  Royal  Technical  College  Scientific  Society, 
Glasgow,  December  4,  1920. — Reprinted  from  The  Channel , 
January,  1921. 
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of  it  into  two  floors.  The  hfigh  tension  switchboard  is 
housed  on  the  ground  floor  level  and  the  L.T.A.C.  switch- 
board is  housed  on  the  upper  floor. 

The  E.H.T.  switchboard  has  similar  characteristics  to 
that  already  described,  but  the  L.T.A.C.  switchboard  differs 
both  from  this  and  the  D.C.  switchboard. 

The  L.T.  switchboard  is  a three-phase  440  volt  job  and 
is  stayed  6*  ft.  6 in.  from  the  wail.  The  panels  are  heavy 
slate  enamelled  back  and  front,  and  have  the  switches 
mounted  on  the  framework. 

The  busbars  are  on  the  top,  and  must  'be  fixed  firmly 
to  the  insulators  on  the  stays. 

All  the  current  from  the  transformer  is.  taken  through 
the  main  switch  on  the  transformer  control  panel  and 
passes  along  the  busbars  to  the  feeder  control  switches. 
Current  transformers  are  inserted  in  the  line  of  the  bus- 
bars immediately  on  the  feeder  side  of  the  main  switch, 
and  therefore  all  the  current  is  measured  whether  one  or 
more  transformers  are  working. 

The  metering  is  by  three  single-phase  and  a polyphase 
maximum  demand  meter,  so  that  any  out  of  balance  due 
to  lighting  or  single-phase  motors;  can  be  takdn  care  erf. 
The  neutral  point  is  taken  from  the  transformer  to  a fuse 
connected  to  earth,  and  all  the  neutrals  for  the  feeder 
circuits  are  controlled  by  links  on  the  transformer  side  of 
this  fuse.  The  fuse  is  shunted  iby  a bank  of  lamps,  so  that 
in  the  event  of  an  earth  developing  on  any  phase  the  earth 
fuse  will  blow  and  a circuit  will  be  provided  to  earth  through 
a high  resistance.  The  lighting  of  the  lamps  will  draw 
attention  to  the  fault. 

All  (the  small  wiring  is  made  standard,  no  matter  what 
make  of  switchboard  is  (installed,  and  the’  wiring  is  coloured 
so  that  it  can  be  easily  traced  standing  at  the  back  of  the 
board  and  without  touching  it.  This  is  a great  con- 
venience in  trading  the  connections. 

All  the  main  cabling  is  also  run  to  standard  connection 
and  colours  so  that  two  transformers  can  be  connected  to 
the  switchboard  and  phased  without  any  temporary  con- 
nections for  trial. 

The  switches  are  of  the  oil  break  type  and  are  generally 
fitted  with  spring  action  so  as  to  open  quickly  on  a fault. 
The  feeder  circuits  are  protected  by  overload  and  no  volt 
release. 

When  only  one  transformer  is  installed  the  protection 
is  on  the  iH.T.  side  and  consists  of  overload  and  leakage 
as  shown  in  diagram  Fig.  3. 

The  H.T.  switchboard  has  three  current  transformers 
and  the  two  outers  are  connected  for  overload  while  the 


centre  one  is  connected  for  leakage.  A separate  relay  may 
be  installed  for  leakage  or  the  centre  element  of  a -three- 
pole  relay  used. 

When,  however,  two  transformers  are  working  together 
protection  on  one  side  of  the  transformers  only  is  not 
sufficient.  Suppose  a fault  develops  *in  the  H.T.  winding 
of  one  'transformer,  the  H.T.  switch  for  that  one  comes 
out  but  the  L.T.  switch  stays  in  and  current  is  fed  back 
from  the  other  transformer  to  aggravate  the  fault.  The 
trips  are  therefore  connected  to  both  H.T.  and  L.T. 
switches,  so  'that  both  trip  at  once.  But  this  does  not 
prevent  the  switches  staying  in  if  a fault  develops  on  the 
L.T.  winding  until  a very  dangerous  current  fis  set  up. 
The  overload  on  both  transformers  then  comes  into  play 
and  both  are  disconnected.  This  means  an  interruption 
of  supply,  and  to  get  over  this  and  ensure  that  only  the 
faulty  transformer  is  cut  out  while  the  other  is  kept  on  the 
busbars,  circulating  current  protection  is  employed. 

The  connections  are  shown  in  Fig.  4.  Three  current 
transformers  are  required  on  the  L.T.  side  of  the  main 
power  transformer. 


Fig.  4. — Diagram  of  Connections  for  Transformer 
Protection  Operating  Through  Trip  Coil  of  Main 
Switch. 

The  diagram  shows  the  protection  for  a delta  star  trans- 
former. For  a star  star  transformer  the  protective  trans- 
formers are  star  star.  There  are  three  current  transformers 
on  each  side  of  the  power  transformer  connected  as  shown. 
The  H.T.  trans/formers  are  connected  in  star  and  the 
L.T.  in  delta,  and  three  wires  are  run  between  them.  A 
tapping  is  taken  off  and  is  connected  to  an  overload  relay, 
also  connected  in  star,  and  each  coil  is  shunted  by  light  fuses 
to  give  a time  limit  to  the  overload. 

Series  fuses  are  inserted  in  the  three-main  connecting 
leads.  As  long  as  the  currents  are  equal  in  the  H.T.  and 
L.T.  sides  of  the  main  transformer,  the  balance  is  main- 
tained in  the  protective  system,  but  on  a fault  the  fuses 
blow  and  the  current  flows  through  the  relay  fuses,  which 
blow  also.  The  current  then  flows  through  the  relay  coils, 
which  act  and  close  the  tripping  circuit,  thus  opening  both 
switches. 

It  will  be  noticed  that  no  metering  is  performed  on  the 
H.T.  side  of  the  system.  Meters  require  potential  trans- 
formers on  high  voltages,  and  these  are  a source  of  danger. 
If  the  metering  is  on  the  440  volt  side,  no  transformers 
are  required,  and  only  fuses  need  be  fitted.  All  potential 
wires  are  fitted  wfth  fuses  as  near  the  live  points  as  possible, 
and  the  fuses,  wherever  possible,  should  be  fitted  in  front  of 
the  panels  and  insulated. 

(To  be  continued.) 


Marley  (Yorks)  . — At  a meeting  of  the  local  council,  Councillor 
H.  Rhodes,  in  moving  the  minutes  of  the  Electricity  Committee, 
said  that  all  arrangements  for  taking  a bulk  supply  from  Leeds 
were  nearing  completion  and  they  proposed  to  start  on  April  1 
next.  Most  of  the  members  of  the  present  staff  had  been  given 
notice  of  termination  of  employment.  The  men,  however, 
would  be  entitled  to  put  in  a claim  for  compensation  under 
the  Act.  The  plant  and  surplus  boilers  would  be  advertised 
for  sale. 
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TELEGRAPHY. 

Final  Examination,  1920. 

Q.  1. — State  the  law  for  the  establishment  of  a current 
in  a circuit  possessing  self-induction. 

A 900-ohm  sounder  having  an  inductance  of  20 
henrys  is  worked  in  the  local  circuit  of  a relay  from  a 
24-volt  battery.  Find  the  value  of  the  current  passing 
in  the  sounder  after  an  interval  of  i-45th  of  a second 
from  the  time  of  closing  the  circuit* 

A . 1. — The  law  for  the  establishment  of  a current 
in  a circuit  possessing  self-induction  is  known  as  Helm- 
holtz's Equation  and  is  represented  symbolically,  thus  : — 

w 


where  E volts  is  the  e.m.f.  acting  in  a circuit  of  r resis- 
tance, R ohms  and  inductance,  L henrys,  £ = 27182,  the 
base  of  the  Napierian  logarithms,  and  C amperes  the 
current  flowing  in  the  circuit  t seconds  after  the  circuit 
has  been  closed. 

In  the  example  given,  E = 24  volts,  R =*=  900  ohms, 
L = 20  henrys,  t = ^ second.  Substituting  these  values 
in  equation  (1)  we  have 

{900  X 

C-*Ui-e~  20  \ 

QOOV  / 


-H/x-I) 

900V  6 / 

= , 

900V  e / 

_ 24  ^27182  - 1\ 

“9C0V  2.7182  / 

= — X *632 
900 

= *01685  amperes 
= 16*85  milli-amperes. 


It  is  worthy  of  notice  that  in  this  example  that 

/ = ~ , so  that  equation  (1)  reduces  to 
R 

E 

C = 0*632  R . 

This  particular  value  of  t for  any  circuit  is  known  as 
the  “ time  constant  ''  of  the  circuit,  and  indicates  the 
time  taken  by  the  current  to  reach  approximately  two- 
thirds  of  its  maximum  value. 

Q.  2. — Give  a simple  diagram  showing  how  the 
thermionic  val*e  is  applied  to  a wireless  receiving 
circuit,  and  explain  the  principle  underlying  its  use  as 
a magnifier. 

A.  2. — Figure  1 shows  a simple  method  of  applying  a 
thermionic  valve  to  a wireless  receiving  circuit. 

The  thermionic  valve  consists  of  an  exhausted  glass 
bulb  containing  three  electrodes  P,  G,  and  F,  which 
are  known  respectively  as  the  plate , grid,  and  filament. 
The  filament  is  heated  to  incandescence  by  means  of  a 
small  battery  A , and  in  such  circumstances  emits  a 
stream  of  minute  negative  charges  of  electricity  called 


electrons.  Assuming  first  of  all  that  there  is  no  grid  G 
in  the  bulb,  ther^  if  the  plate  P is  maintained,  bv  means 
of  the  battery  B , at  a positive  potential  with  respect  to 
the  filament  F,  it  will  attract  a large  number  of  the 
electrons,  causing  in  effect  a flow  of  positive  electricity 


Fig.  1. 


from  the  plate  to  the  filament.  Under  these  conditions 
the  space  between  the  filament  and  the  plate  becomes  a 
conductor  of  electricity,  but  possesses  the  peculiar 
property  of  conducting  in  one  direction  only,  viz.,  from 
P to  F.  The  current  resulting  from  the  voltage  applied 
between  P and  F does  not  comply  with  Ohm's  Law  ; up 
to  a certain  voltage  the  rise  of  current  resulting  from 
an  increase  in  the  voltage  is  extremely  small,  whilst 
beyond  a particular  point  a very  large  increase  of  current 
is  produced  by  a very  small  voltage  increase.  When 
the  voltage  applied  exceeds  a certain  value,  a further 
increase  produces  practically  no  change  in  the  current  ; 
this  is  due  to  the  fact  that  the  number  of  electrons 
liberated  per  second  from  the  filament  is  limited,  being 
dependent  upon  the  size  of  the  filament  and  its  temper- 
ature. The  introduction  of  the  grid  G,  consisting  of 
metal  gauze,  between  the  filament  and  the  plate,  practi- 
cally prevents  the  flow  of  electrons  to  the  latter  ; the 
grid  becomes  negatively  charged  by  the  electrons  and 
consequently  tends  to  repel  them,  thus  shielding  the 
filament  from  the  effect  of  the  positive  plate  and  render- 
ing the  valve  non-conductive.  If,  however,  the  grid- 
potential  is  reversed  by  applying  an  external  e.m.f., 
its  shielding  effect  will  be  neutralised  and  the  valve 
will  become  conductive,  so  that  a current  may7  pass 
from  the  plate  to  filament  through  the  telephone  receiver 
to  battery  B.  Now  the  capacity  of  the  grid  is  negligible, 
so  that  only  an  exceedingly  small  amount  of  energy 
is  necessarv  to  reverse  its  potential,  and  as  a result 
allow  a large  current  to  pass  through  the  telephone 
receiver. 

The  above  is  the  principle  underlying  the  use  of  the 
thermionic  valve  as  a magnifier.  When  joined  up  as 
shown  to  a wireless  receiving  set,  the  grid  potential  is 
varied  by*  the  oscillating  e.m.f.  induced  in  the  aerial 
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by  an  incoming  signal.  The  object  of  the  potentiometer 
R is  to  allow  the  initial  potential  of  the  grid  to  be  ad- 
justed to  such  a value  that  a Small  change  in  its  potential 
produces  a very  large  current  from  the  plate  to  the 
filament. 

(To  be  continued .) 


Questions  and  Answers  by  Practical  Hen. 

BULBS. 

Qmnom:  W$  Invite  our  readers  to  send  u*  questions,  p referable  0* 
technical  problem*  that  have  arisen  m actual  practice.  which 

we  eonsider  of  sufficient  interest  to  our  readore  will  either  replied  to 
under  V Answers  to  Correspondents  *•  or  repliee  wiU  be  molted  from  our 
readers.  One  shilling  will  be  paid  for  the  question  which  we  eelect  for 
competitive  repliee  in  thie  column. 

Axswms  : A fee  of  10*.  will  be  paid  for  the  anewer  which  we  consider 
shows  the  greatest  merit,  end  0*.  for  the  one  we  eelect  ae  eecend  beet 
In  fudging  the  repliee,  importance  will  be  attached  to  dearness  and  eon. 
eiseness,  ae  well  ae  acouraey.  The  Editor  reeervee  the  right  to  make 
no  award,  or  to  accept  chip  one  reply,  if,  in  hie  opinion,  the  anewere 
received  do  dot  possess  sufficient  merit.  Competitors  doming  the  re- 
turn of  their  manuscripts,  if  unaccepted , should  enclose  stamped  addressed 
envelope. 

Write  op  one  side  of  the  paper  only,  and  if  diagrams  era  cent,  draw 
them  on  a separate  sheet  of  paper  attached  to  pie  mt muecripL  Com- 
petitors inay  adept  a " nom  do  plume."  but,  both  (n  the  ease  of  questions 
and  answers,  the  competitor's  real  name  and  addrse  must  be  sent  with 
the  manuscript  ae  a guarantee  of  good  faith.  No  cerreopeudenee  wtil 
be  entered  into  with  regard  to  eueeeeeful  repliee.  The  Editor's  decision 
it  final. 

Commencing  with  Question  Ho.  101,  a DtpOWna  of  Merit  wilt  be  Awarded 
to  the  sin  competitors  who  win  the  first  or  second  price  the  meet  those 
during  the  neat  twelve  months. 

The  words  “ Questions  and  Answers  *’  or  " Q " and  '*  A ” should  be 
placed  at  the  top  left-hand  comer  of  all  Inters  intended  for  this  column. 

Question  No.  113. 

> 1 have  received  advice  to  fit  magnetic  dutches  in  my 
machine  shop  instead  of  the  fast  and  loose  pulleys  so  neces- 
sary for  macliine  operation.  Can  any  reader  tell  me  how 
these  are  operated,  and  what . type  of  dutches  I shall  re- 
quire? My  lighting  voltage  is  230  volts. — “Planer.” 

Question  No.  114. 

What  are  the  advantages  of  shupt  motors  over  series 
motors  for  lift  operation,  or  vice  versa  f I am  fitting  shunt 
motors  to  some  lifts  in  the  works  where  I am  employed, 
these  being  already  on  handt  Can  any  reader  give  me 
some  practical  hints  concerning  operation,  controllers,  limit 
gear,  etc.? — “Floor.” 

( Replies  to  Questions  Nos.  113  and  114  must  be  received 
not  later  than  March  26,  1921.) 


TWO  Second  Prize  Winning  amweHigl  Question  No.  109 
will  a pear  In  next  week's  issue. 


Trade  Notes. 

An  excellent  catalogue  of  the . Portable  Electric  Machinery, 
manufactured  by  the  R.  G Haskins  Go.,  of  Chicago,  has  been 
sent  to  us  by  Messrs.  R.,B.  Hand  & Co.,  Ltd.,  ol  63,  High 
Holbotn,  who  are  the  agents  in  this  Country.  It  is  beautifully 
illustrated  and  describes  the  various  types  of  electric  drills, 
hammers,  buffing  machines,  etc.,  in  which  the  Haskins  company 
have  specialised  for  some  years.  Further,  there  aie  some  good 
illustrations  of  th6  flexible  shaft  equipment  which  is  now  making 
such  headway  in  works  in  this  country.  The  book  is  sure  to 
interest  all  users  of  these  tools,  and  it  will  be  sent  free  on 
receipt  of  trade  card,  by  Messrs.  Hand  & Co. 

At  The  British  Industries  Fail,  Messrs.  James  PHklnX&lGO., 
Ltd.,  Instrument  Makers,  of  28,  Hatton  Garden,  4 London, 
E.C.i,  were  exhibiting  electrical  instruments  {and  ^apparatus 
of  high  gradd  quality,  with  which  the  name  of  the  firm  has  been 
associated  for  very  many  years. 

Other  exhibitors  who  were  showing  goods  of  interest  to  the 
electrical  profession  were  the  “ At-a-Glanct 99  Calendar  60., 
oim  Finsbury  Pavement  House,  London,  E.C.2,  whoJ[spedalise 
in*  calendars  suitableffor  the  electrical  and  engineering  trades  ; 
arid  Siemens  Bros.  & Ca,  Ltd.,  of  Woolwich,  who  were  showing 
their  well-knoWn  dry  batteries  ns  well  as  lighting  sets  % for 
bicycles,  'motor-cycles  and  fnotof-scooters ; 8.  Q.  Brown,  Ltd., 


Victoria  Road,  N.  Acton,  W.3,  were  pushing  the  “ Cydux,” 

. Bicycle  Electric  Lighting  sets;  Tho  Artistic  flhadO  Go.,  14b, 
Kensington  High  Street,  London,  W.8,  had  an  effective  display 
of  shades  suitable  for  electric  light  fittings  ; Htliry  Wolff  & Go., 

1 13,  Bunhill  Row,  London,  E.C.,  were  also  showing  a goodly 
; assortment  of  shades  for  the  electrical  trade  ; Tho  ikoraton 
i Glass  Manufacturing  G0n  Ltd.,  of  36,  Victoria  Street,  London, 
S.W.i,  are  the  makers  of  glass  tubes,  etc.,  for  the  manufacture 
of  incandescent,  electric  lamps ; T ho  Vauxhall  Glass  Manufac- 
turing Go.,  Ltd.,  had  an  excellent  display  of  glass  electric  light 
shades  for  both  arc  and  incandescent  lamps ; and  Geo.  Sutler  and 
Go.,  Ltd.,  Trinity  Works,  Sheffield,  who  Are  one  of  the  leading 
firms  in  the  cotlery  trade  in  this  country’,  and  are  thanking  of 
putting  on  the  market  a pocket-knife  which  will  appeal  directly 
to  electric  wiremen  and  all  who  are  connected  with  practical 
electrical  work. 

The  ninth  edition  of^Catalogue^Section  IX.  (part’i),  embracing 
: Ediswan  bells,  indicator,  pushes,  and  accessories,  has  just  been 
. issued  by  the  Edison.  Swan  Electric  Go.,  Ltd.  (Ponders  End, 
Middlesex).  It  is  a comprehensive  publication  dealing  with 
a large  number  of  types  of  bells,  buzzers,  &c.,  to  which  the 
special  Ediswan  contact  pillar  is  fitted.  It  will  be  remembered 
that  this  device  is  so  constructed  that  it  is  impossible  for  it  to 
twist  or  move  out  of  alignment,  all  contacts  being  of  gold-silver 
alloy.  They  are  provided  on  the  screw  and  armature  spring. 

. Revised  prices,  in  nearly^  all  cases  much  reduced,  of  M.E.M. 
standard  ironclad  switch  and  fuse  gear  are  contained  in  advance 
; list.  No.  1 17,  March,  1921,  issued  by  the  Midland  I Electric 
Manufacturing  GO.,  ^ Ltd.  (Barford**  Street,  Birmingham). 
“ Glasgow  ” switches  are  similarly  dealt  With  in  list  No.  114. 
Both  lists  are  illustrated  and  descriptive. 

* The  Bastian  Electric  Go.,  Ltd.  (185,  Wardour  Street,  W.i), 
notify  that  owing  to  the  lower  cost  of  taw  material  they  are 
able  to  reduce  the  list  prices  of  Bastian  electric  hot-water  tanks 
dnd  accessories  ,by  10  per  cent.  These  Bastian  tanks,  of  Which 
over  200  have  been  installed,  are  proving  reliable  and  satisfactory 
under  working  conditions.  They  may  be  described  as  slow- 
running  geysers  ieeding  into  a heat  insulated  storage  vessel, 
and  the  arrangements  permit  of  scalding  hot  water  being 
always  obtainable.  There  is  one  heating  element  (guaranteed  for 
four  years)  always  in  circuit,  and  a supplementary  heater 
which  can  be  switched  in  on  occasions  when  an  extra  supply 
of  hot  water  is  required.  An  illustrated  descriptive  leaflet  is 
> available. 

The  February  issue  of  “ The  Link,’*  published  by  L.  G. 
Hawkins  & Go.  (114/6,  Charing:, Cross  Road,  VV.C.2), . follows 
xthe  general  lines  of  the  January  issue.  An  illustrated  descrip- 
tion of  the  Patent  safety  fuse  fitted  to  all  “ Universal  ” liquid 
heaters  and  a reference  • to  the  “ Universal  ” four-heat  grill 
are  among  the  features. 

“The  Grip.  What  of  Walsall  ? '*  This  is  the  title  of  a brochure 
just  issued  by  the  Walsall  Hardware  Manufacturing  Co.,  Ltd. 

(Hatherton  Works,  Ablewell  Street,  Walsall,  and  with  offices 
And  stores  in  London,  Manchester,  Liverpool,  Birmingham  and 
Parkstone).  Reference  is  made  to  the  firm’s  lengthy  experience 
in  malleable  iron  castings,  especially  at  the  present  time  in 
“ channel  conduit  fittings,”  with  the  Walsall  Grip,  which  allows 
of  the  rapid  erection  of  conduit  installations  and  at  the  same  time 
ensures  electrical  continuity.  The  company  claims  to  manu- 
facture the  largest  and  most  complete  range  of  conduits  and 
fittings — plain,  screwed  and  grip.  The  brochure  in  question 
is  an  interesing  piece  of  propaganda  literature. 

" Witton  ” D.C,  motors  and  “ Witten  ” A.C.  single -phase 
and  polyphase  induction  motors,  in  sizes  up  to  about  125  h.p.,  are 
listed  in  new  editions  of  the  G.E.C.  Catalogue,  sections  P(3), 
13th  edition,  and  P(4),  13th  edition.  A general  and  technical 
description,  together  with  specification  and  dimension  drawings; 
is  given  in  each  case. 
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v LUffait. — The  tender  of  the  Enfield-Ediswan  Co.  being  the 
lotofest'  for  the  supply  of  cable  for  the  lighting  and  power  scheme, 
has  been  accepted.  Delivery  to  be  given  within'  14  days. 

1 bounty  of  London  E.S.  GO. — As  a result  of  a good  year,  larger 
amounts  are  credited  ,to' reserve  and  "depreciation,  while  a 
dividend  of.  $ per  cenL  jar  the  year  on  the  ordinary  shared  is  to 
be  declared.  ; / ' ‘ ‘ 

English  Electric  pO.—Mr.  Walter  Ijqtherforcl  1 rs  resigned 
from  the  board  and  management  of  th<*  English  Electric  Co., 
Ltd,  Mr,  P,  J.  Pybus,  joint  Managing  Director,  has  been 
apppintpd  Managing  Director, 

PorsonaLr^-Messrs.  H.  W.  Smith  & Co.,  Ltd.  (1920),  Electrical 
Wire  and  Cable  Manufacturers,  of  Lydbrook,  Glos.  and  Central 
Horsc*  Kingsway,  London,  .W.C.2,  have  appointed  Mr.  J.  S. 
Dyas*  oif  6^,  Dawson  Street,  Dublin,  as  thefr  representative  in 
Ireland.  . . ^ * . 

H^nloy %-t— The  accounts  shorw  that;  a profit,  of  over  £240,000 
was  m^de  in  1920,  and  the  directors  recommend  a final  dividend 
on  the  ordinary  shares  df  2s.  per  share,  making  3s.  for  the  year. 
An  increased  carry  forward  of  £183,537  is  made,  The  company 
appears  to  h^ve  had  a very  successful  year, 

fiRCial.— The  fourth  social . evening  of  the  Ediswan  Bristol 
stall  and  their  friends  was  held  at.  the  Company’s  Showrooms, 
on.  the  2nd  inst*  An  attractive  and  entertaining  musical 
programme  had  been  arranged  and  was  jnuch  appreciated  by 
tjie  audience,  1 ...  , , 

Hsin  Chang,  a small  district  in  Pootung,  is  to  have 
its  own  electric  light . and  power  plant,  according  to  recent 
announcements  in  the  Chinese  press.  The  housing  lor  the  plant 
is  hearing,  completion,  and  all  the,  poles  have  been  set  and  the 
wiring  completed .-r-lfcUfQrd’s  Review^  , 

Ntwark.— rThe  T.C*  has  decided  to  apply  for  a Provisional 
Order , for  a . supply  of  electricity,  application  having  been 
first  made  as  far  backas  20  years  ago#  As  a result  of  having  no 
supply  the  town  has  not.  progressed,  many  firms  inquiring  for 
sites  having  gone  elsewhere. 

PWtorf ft.— Tenders  for  switchgear  for  the  Municipality  are 
required  by  May  10.  Specification,  &c.,  from  the  Town  Clerk, 
on  i deposit  of  5 guineas,  and  particulars  from  the  General 
Manager,  E.L,  and  P.  Department,  or  from  the  Consulting 
Engineer,  Mr.  G.  M.  Clark,  40-2,  Meischke’s  Buildings,  Johan- 
nesburg. v 

Nlto  Council  Of  tlM  C.D.A. — The  new  Council  and  Executive 
Committee  of  the  E.D.A.,  elected  to  date,  contains  a large 
number  of  yreM-known  pillars  of  the  various  inteiests  repre- 
sented, so  that' we  are. justified  in  anticipating  important  develop- 
ments in  the  near  future  for  the  benefit  of  the  entire  industry. 
Those,  not  familiar  with  the  constitution  of  the  Council  may  be 
reminded  that  representatives  of  the  following  are  included  : — 
I.E.E.,  B.E*A?M,A,4  I.M-E.A.,  Conference  of  Chief  Officials  of 
Load,  E.S,  Companies,  Inc,  Association  of  E.P.  Companies, 
Pj;ov,  E.S.  Companies  of  the  U.K.,  C.M.A.,  E.L.M.A.,  and 
E.C.A. 

. Exhibition*.— Hereford  , and  Worcestershire  Agricultural 
Show  is  to  be  held  at  Hereford,  from  June  7 to  9 (inclusive). 
The  IvS*  Undertaking  contemplates  arranging  a suitable  dis- 
play of  electrical  apparatus,  with  an  electrical  caf6,  etc.* 

An  electrical  exhibition  to  be  held  in  the  Town  Hall,  Aylesbury, 
from  21st  to  24th  inst.  Practical  demonstrations  of.  the  use 
of  electricity  in  the  office,  institution  and  home  wilL  be  given 
and  electric  fighting  sofa,  electric  vehicles  and  small  farm  plants 
will  be-  jn  operation.  , Mr..  J.  W.  Beauchamp  (E.D.A.)  will 
lecture,  on  Tuesday,  22nd  inst.,  on  0 Electricity  in  the  Home,” 
and  •Mr,  W,  T.  Jiprr  (of  Hereford)  on  Wednesday,  23rd  inst., 
on  ” Electricity  in  Agriculture.” 

Electricity  Districts  . — The  time  during  w'hich  representations 
in  connection  with  the  proposed  N.E.  Midland  District  may  be 
made  has  been  extended  till  June  30,  Progress  in  the  pro- 
viding of  cheap  and  abundant' electricity  as  promised  by  the 
Government  seems  to  be  lamentably  slow  in  all  cases.  Rivalry 
and  bickering  concerning  control  and  administration  ate  being 
carried  on  \vith  all  the  pre-war  bitterness,  while  the  obstruction 
to  reform  and  businesslike  methods  is  as  bad  as  ever  on  the  part 
of  Local  ;Afilhoritj£s.  ' W^  give  Power  Companies  supreme 
authority 'subject*  U*  .adequate  safeguards,  which  could  easily 
be  devised  ? Rapid  Improvement  would  at  once  manifest 
itself,  v— . - , _ • 


Burnley. — The  Finance  Committee  have  decided  to  levy  a. 
special  1 ate  of  5d.  in  the  £for  the  Corporation-  tramways,  which 
last  year  showed  a loss  of  £1  2,000. 

Bradford. — Mr,  A,  J,  S.  Waddell  (Manchester)  has  been, 
appointed  generating  engineer  at  the  Valley  Road  Electricity 
Wofy  here,  at  a salary  of  £500  per  annum. 

Blackpool. — In  the  extensive  alterations  to  the  Grand* Theatre, 
the  new  electric  light  fittings  were  supplied  by  the  Edison 
Swan  Electric  Co.,  Ltd.,  through  their  Liverpool  branch. 

Damon. — The  T.C.  has  applied  to  the  Commissioners  for 
sanction  to  borrow  £1,524,  to  extend  electricity  mains.  The 
Cohncil  have  approved  the  agreement  for  the  supply  by  filack- 
burn  Corporation  of  electricity*  pi  fcmlk  to  Darwen,  The  con- 
struction of  mains  has  already  been  undertaken. 

' Meetings. — The  annual  general  meeting  of  the  Batti- Wallah's 
Society  will  be  held  immediately  after  the  usual  monthly 
luncheon,  on  March  '21,  at  the  Holborn  Restauiant.  Among 
the  items  on  the  agenda  are  the  election  of  the  President, 
Officers  and  Committee  for  1921.  The  annual  dinner,  to  which 
ladies,  can  pe  invited,  will  be  held  on  April  %% 

BlftCkblinUr— Arrangements  having  been  made  with  the 
Corporation  for  an  additional  supply  of  electricity^  cables;  are 
now  being  laid  in  parwen.  Two  extra  high  pressure  , cables  ' 
— of  the  lead-covered  and  heavily  armoured  type — are  being 
placed  underground  from  the  electricity  Works  to  the  borough 
boundary * Either  cable  can  be  used  independently  of,  the 

other,  .. 

Flirt  Production*  for  Canada, — H.M.  Trade  Commissioner 
in  Canada  report  that  a Winnipeg  firm  of  manufacturers’ 
agents  are  desirous  of  getting  in  touch  with,  U.K,  manufactuieis 
of  fibre  productions  for  electrical  apparatus  who  wish  to  place 
their  goods  pn  the  Canadian  market*  Further  particulars 
from  Department  of  Overseas  Trade,  35,  Old  Queen  $treet, 
London,  S.W.i. 

Ckipton  (York*). — The  Craven  and  District  Private  Tele- 
phone Co.,  Ltd.,  here  have  entered  into  a contract  with  the 
Keighley  Corporation  for  the  supply  of  electricity  at  fi,6oo 
volt?  (from  Keighley)  to  Eastburn,  The  immediate  purpose 
is  to  supply  current  to  Messrs.  v Dixon’s  stone  quarries,  near* 
Eastburn,  but  it  is  understood  that  eventually  the  system  will, 
be  extended  to  Eastburn  village,  Crosshills,  Steeton  and  Silsden. 

Blackpool.— The  Corpora tiort  has  now  a fleet  of  131  electric' 
tramcars,  included  in  which  is  the  first  car  which  ever  rah  in 
the  town.  This  is  the  oldest  in  the  country  and  is  in  use  by 

the  engineering  department. The  Electricity  Department 

is  booked  up  with  service  work  for  three  months  ahead,  and  it 
has  been  decided  not  to  accept  ior  the  present  applications  for- 
supply  which  involves  extensions  of  the  main  or  where  9 supply 
of  gas  is  already  available. 

Prize  Competition— The  St.  George’s  Engineering  Co.,  of 
Brearly  Street,  Birmingham,  have  opened  a competition  for 
turners,  fitters,  foremen,  etc.,  who  send  in  the  best  short  de- 
scription (with  rough  sketch)  of  the  most  unusual  or  interesting 
work  they  have  done  when  using  a gear  scroll  chuck.  The 
prizes  to  be  awarded  are ; — First  prize,  £5  j second  prize,  £2; 
and  third  prize,  £1.  Further  particulars  on  application  to  the 
company,  mentioning  this  paper. 

Dundee. — The  T.C.  have  a report  by  Professor  Gibson, 
Manchester,  and  the  City  Electrical  Engineer  on  the  question 
of  obtaining  electric  current  for  Dundee  by  water-power.  The 
present  steam  plant  may  soon  become  inadequate  to  the  re- 
quirements of  the  city,  Hydro-electric  energy  could  be  obtained 
by  purchase  from  the  Grampian  Electricity  Supply  Co.*  or  by 
development  of  the  Ericht-Tummel  scheme,  The  approxiriiate 
capital  expenditure  of  the  Ericht  scheme  would  be  £1,100,000, 
For  an  output  of  50,000,000  units  per  annum,  the  cost  would 
be  o.50d.  per  unit,  The  united  capacity  of  the  present  steam 
station  and  the  hydro  station  would  be  110,000,000  units  per 
annum. 

Burnley. — At  the  Bankruptcy  Court,  on  Marck  10,  Albert 
Lord,  carrying  on  business  at  33,  Westgatc,  Burnley,  as  electrical 
6pntractor,  underwent  his  first  public  examination.  The 
liabilities  were  £977  2s.  6d.,  and  assets  £52  5s.  3d*  The 
cause  of  failure  alleged  by  debtor  was  “ heavy  household 
expenses.”  Debtor  said  he  did  not  think  the  profits  on  his 
business  were  ever  equal  to  his  household  expenses.  He  com- 
menced without  capital,  and  did  small  jobs  at  first,  but  later 
took  a £565  contract,  from  which  he  allotted  £250  to  a Man« 
cheater  firm  for  materials.  He  lost  money  on  that  work. 
That  was  one  of  the  reasons  for  his  insolvency.  He  denied 
selling  off  his  stock  quickly  just  prior  to  filing  his  petition* 
1 The  examination  was  closed.  ^ 
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A UNIQUE  G.E.C.  SLOW  SPEED  ALTERNATOR 
FOR  WATER  TURBINE  DRIVE. 

A three-phase  1750  k.v.a.  alternator  to  work  at  a power 
factor  of  .8  with  a normal  working  pressure  of  5,200  volts 
50  cycles  has  recently  been  manufactured  by  the  General 
-Electric  Co.,  Ltd.,  at  their  WittonHVorks  for  the  St.  John 
Del  Rey  Mining  Co.  The  machine  (Fig;.  1)  is  designed 
for  coupling  to  a water  turbine  running  at  a speed  of  187.5 
r.p.m.  As  it  had  to  be  transported  to  the  far  side  of  the 
Andes,  and  would  therefore  be  subjected  to  difficulties  of 
transport,  while  only  a 5-ton  crane  was  available  on  site, 
no  separate  piece  could  exceed  5 tons  in  weight.  This  fact 
necessitated  the  stator  being  built  in  four  sections  each 
with  four  pole  pairs,  the  winding  for  each  section  being 
complete. 


Fig.  1. — 1750  k.v.a.  Alternator.  Speed  1S7.5  r.p.m. 

The  rim  of  the  pole  wheel  is  solidly  constructed.  It  con- 
sists of  /four  cast  steel  rings,  the  poles,  which  are  built  of  steel 
laminations,  'being  dove-tailed  into  the  centre  two  and  held 
in  position  'by  taper  keys.  The  two  rings  are  carried  on  a 
cast  iron  spider,  and  secured  by  means  otf  taper  keys  which 
are  driven  in  horizontally,  from  opposite  sides.  In  order 
to  guard  against  the  effects  of  expansion  due  to  the  centri- 
fugal action  of  the  wheel,  two  precautions  are  taken. 
First,  the  dividing  plane  between  the  two  keys  is  vertical ; 
and  secondly,  securing  screws  pass  through  a flange  on  the 
extremity  of  the  spider  arms  into  the  rings.  These  screws 
are  provided  with  strong  spring  washers  under,  their  heads. 
The  two,  outside  rings  which  are  screwed  firmly  to  the 
centre  rings  and  spigotted  into  them  are  necessary  in  order 
to  produce  the  total  flywheel  effect,  namely  1,420  tons-feet. 
The  whole  rotor  structure  is  attached  to  the  shaft  by  means 
of  tangential  keys. 

The  field  coils  are  wound  with  copper  strip  on  edge,  in- 
sulating strip  being  inserted  between  the  respective  turns. 
They  are  then  securely  fastened  between  gun-metal  clamp- 


ing plates.  The  complete  coil  is  rigidly  fixed  to  brackets 
on  the  side  plates  of^the  poles  by  set-screws  which  pass 
right  through  to  the  rim  of  the  wheel,  and  thus  prevent 
lateral  movement. 

Copper  rods  embedded  in  slots  in  the  pole  shoes  and 
riveted  into  heavy  bronze  end-plates  form  a damping  wind- 
ing. Each  section  is ‘linked  to  the  corresponding  section 
on  the  next  pole,  thus  providing  a continuous  ring  round 
the  field  system.  , 

As  the  machine  had  to  be  shipped  abroad  it  was  essential 
to  carry  out  exhaustive  tests  at  the  works.  The  guarantees 
given  as  regards  electric  performance  related  principally  to 
(1)  temperature  rise,  (2)  efficiency,  (3)  overspeed,  and  (4) 
wave  (form. 

As  only  one  machine  was  available  a Hopkinson  test  was 
not  possible,  but  a method  of  testing  the  machine  on  full 
load  was  therefore  devised,  the  main  principle  being  that 
the  reversal  of  a -certain  number  of  stator  coils  in  one  phase 
of  a mesh  connected  stator  winding  causes  a disturbance  of 
voltage  balance.  A current  therefore  circulates  in  the  mesh 
circuit,  and  by  suitably  choosing  the  number  of  coils  to  be 
reversed,  (full  load  current  will  flow  at  full  voltage. 


When  run  under  full  load  conditions  as  just  described 
temperature  curves  were  obtained  as  shown  in  'Fig.  2,  the 
efficient  ventilation  of  the  machine  is  shown  by  the  fact 
that  it  took  only  four  hours  to  reach  steady  temperatures. 

To  ascertain  the  efficiency  of  the  machine  the  losses  in 
the  generator  were  obtained  by  measuring  the  . various 
losses  separately,  and  £he  result  wtas  checked  by  the  power 
required  to  drive  the  machine  when  running  under  load 
con  ditons.  The  curve  in  Fig.  3 shows  friction,  windage 


Fig.  3. — Curve  of  Iron,  Friction  and  Windage  Loss. 

and  iron  losses,  obtained  by  measuring  the  energy  taken  by 
a 1D.C.  driving  motor,  first  with  the  alternator  unexcited, 
and  then  at  various  excitations.  The  overall  full  load 
efficiency  was  93.3  per. -cent,  compared  with  a guaranteed 
efficiency  of  93  per  cent. 

As  the  machine  was  to  be  driven  by  a water  turbine 
and  might  be  subject  to  a large  increase  of  the  normal 
speed  in  case  of  sudden  load  fluctuation,  the  generator  was 
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run  at  an  overspeed  of  80  per  cent  for  15  mins,  to  de- 
monstrate the  mechanical  strength  oi  the  rotor  construction. 

In  view  of -the  fact  that  the  alternator  has  to  supply 
power  through  a 30,000  volt  transmission  line,  a true  sine 
wave  form  of  the  vohage  without  any  ripples  is  of  great 
importance.  But  the  stator  winding  had  to  be  insulated 
with  seamless  mica  tubes  on  account  of  the  high  voltage ; 


for  this  reason,  and  also  to  facilitate  repairs  on  site,  it 
was  essential  to  construct  the  stator  with  open  slots.  Such 
sk)ts  often  produce  tooth  ripples  in  the  wave  form  of  the 
voltage  curve.  To  overcome  the  •setting'  up  of  such  ripples 
the  number  of  stator  slots  wtas  made  more  than  twice  the 
number  of  stator  coils,  a few  of  them  not  having  windings 
inserted  in'  them.  By  correctly  choosing  the  number  of 
these  additional  slots  and  by  suitably  shaping  the  pole  shoes, 
a perfect  sine  wave  form  of  the  voltage  was  obtained. 


LOW-TENSION  CABLE  BREAKDOWNS. 


By  G.  W.  Stubbings. 

One  of  the  most  important  and  gratifying  of  the  results 
of  standardisation  and  of  industrial  research  undoubtedly 
consists  in  the  great  reliability  of  modern  cables.  The 
reliability  of  cable  systems,  however,  is  not  only  dependent 
upon  the  goodness  of  the  actual  cable  used,  but  also,  to  a 
very  large  extent,  in  underground  systems,  upon  the  de- 
sign of  tne  jointing  accessories,  and  also  upon  the  standard 
o»f  jointing  work.  'The  design  of  cable  for  ordinary  dis- 
tribution work  is  now  practically  standardised.  The  solid 
system,  in  spite  of  the  great  reliability  that  was  claimed 
for  it,  and  expected  of  it  at  the  time  of  its  introduction, 
has  proved  itself  to  be  perhaps  one  of  the  most  unsatis- 
factory systems  evolved,  and  is  now  for  new  work  practi- 
cally obsolete.  The  system  in  which  low-tension  distribut- 
ing cables  were  drawn  into  conduits  has  also  passed  out 
of  use  for  neiw  work,  although  low-tension  feeder  cables 
are  frequently  installed  on  this  system.  The  method  of 
laying  cables  which  has  proved  itself  to  be  the  cheapest 
as  well  as  the  most  reliable  is  that  of  laying  the  cable 
direct  in  the  ground.  Such  cables . must  obviously  be  of 
the  lead-covered  variety,  and  must  be  further  protected  by 
compounding  and  taping.  The  usual  practice  is  to  give 
further  protection  in  the  shape  of  steel  tape  or  wire  armour, 
but,  according  to  Mr.  Gillip,  unarmoured  extra  high-tension 
lead-covered  cables  have  been  laid  direct  in  the  ground  at 
Bradford,  with,  at  present,  quite  satisfactory  results. 

The  standardisation  of  cable  design  and  cable-laying 
practice,  satisfactory  as  it  is,  has  not  been  followed  up  by 
a corresponding  standardisation  in  the  design  of  jointing 
accessories  or  in  methods  of  jointing.  With  3-  and  4-oore 
low- tension  cables  there  is  a growing  tendency  to  enclose 
all  joints,  both  straight  and  tee,  in  lead  sleeves,  these 
sleeves  being  wiped  on  to  the  cable  in  the  usual  way. 


Such  practice  is  of  the  highest  and  gives  a great  degree 
of  reliability,  but  calls  for  a high  grade  of  jointer.  The 
lead  sleeve  systeiii  is  also  applicable  to  concentric  mains, . 
but  offers  greater  difficulties  and  calls  for  a more  skilful 
jointer  than  in  the  case  of  3-  and : 4-core  cables.  In  spite, 
therefore,  of  the  excellence  of  the  lead  sleeve  system,  the 
cast-iron  joint  box  is  very  largely  used  both  for  straight 
joints  and  for  service  tee  joints.  A further  discontinuity  in 
the  cable  system  is  found  in  the  network  box  or  the  net- 
work pillar,  and  in  these  devices  a greater  diversity  of 
de-sign  is  found  than  in  the  practice  regarding  buried  joint- 
ing work.  Lack  of  standardisation  in  these  details  means 
that  the  question  of  the  -best  design  is  still  an  open  one, 
although  naturally  every  distribution  engineer  has  his 
preference.  Individual  preference  is,  however,  founded 
upon  individual  experience,  and  is  riot  to  be  com- 
pared vvith  the  standardisation  of  a design  that 
is  the  result  of  the  aggregation  of  the  combined  experience 
oT  the  \\rhole  of  a particular  branch  of  electrical  engineering. 

Summarising  the  present  position,  it  may  fairly  be  said 
that  at  the  present  time  the  reliability  of  cables  is  as  high 
as  can  reasonably  l>e  expected,  the  reliability  of  jointing 
work,  however,  owing  to  lack  of  standardisation  of  practice 
and  to  the  fallibility  of  the  jointer,  being  of  a much  inferior 
order.  Accordingly  joints  are,  and  for  a long  time,  will  be, 
a source  of  potential  weakness  in  any  cable  system. 

If  this  applies  to  jointing  accessories  of  the  present  time 
and  to  jointing  work,  it  applies  with  greater  force  to  joints 
and  jointing  of  twenty  years  ago,  when  so  many  supply 
systems  were  inaugurated  and.  when  so  much  cable  was 
put  away  in  the  ground.  The  reliability  of  most  of  the 
systems  in  operation  at  the  present  time  has  for  one  tof  its 
factors  the  reliability  ofj  a good  deal  of  old  work  that  was 
carried  out  when  basic  principles  were  not  as  well  known 
as  they  are  at  present.'1 

The  causes  of  breakdown  in  low-tension  distributing 
systems  are  relatively  few  and  can  be  roughly  classed  under 
the  heads  af  mechanical  damage,  and  deterioration  of  in- 
sulation owing  to  the  presence  of  water — the  primary 
cause  of  this  latter  being  generally  bad  jointing.  The 
mains-  engineer  in  charge  of  a system  laid  down  within 
the  last  ten  years  in  which  the  work  was  of  the  highest, 
and  the  methods  up-to-date,  should  be  a happy  man.  It  is 
the  use  in  the  early  days  of  the  majority  of  undertakings 
of  badly  designed  accessories,  and  the  work  of  the  old 
school  of  jointer,  that  go  to  make  the  possibility  of  a fault 
one  that  has  to  be,  and  that  will  have  to  be,  reckoned 
with  'for  a long  time  to  come. 

The  effect  of  a cable  breakdown  may  not  necessarily 
be  an  interruption  of  supply,  but  it  is  Usualjy  essential  that 
the  faulty  length  of  cable  be  isolated  at  any  rate  to  the 
shortest  length  that  can  be  obtained  by  disconnecting. 
In  many  cases  the  fault  will  shut  down  a whole  area  by 
blowing  fuses  in  a sub-station  or  a feeder  pillar,  and  then 
the  isolation  of  the  bad  length  is  a.  master  of  urgency. 
Ability  to  deal  with  cable  breakdowns  depends  partly  on 
experience  and  knowledge,  and  partly  upon  the  possession 
of  a cool  head.  The  young  engineer  of  rather  excitable 
temperament  who  has  to  tackle  his  first  fault  is  not  a 
person  to  be  envied.  After  he  has  dealt  with  twenty  or 
so  he  will  possibly  find  the  matter  a good  deal  easier,  but 
undoubtedly  the  urgency  of  the  matter  and  the  fact  that 
consumers  are  deprived  of  their  supply  make  the  isolation 
of  a fault  a rather  strenuous  time  to  all  engineers,  except- 
ing, perhaps,  that  particular  type  who  enjoys  a bit  of  trouble. 

The  effect  of  cable  breakdown  upon  the  supply  to  con- 
sumers depends  largely  upon  the  system  of  supply  and 
upon  the  type  of  cables  used.  The  system  offering  the 
largest  possibility  of  carrying  on  the  supply  is  that  employ- 
ing 3-core  cables  or  three  single  cables  with  direct  current. 
In  direct  current  .vwire  systems  it  is  customary  to  earth 
the  neutral  main  through  a limiting  resistance  which  can 
stand  the  outer  to  neutral  voltage.  In  such  a sxsteni, 
should  the  positive  or  negative  conductor  go  to  earth,  the 
potential  of  that  main  will  determine  those  of  the  other 
two,  and  the  neutral  will  then  he  charged  to  the  supply 
voltage.  A limited  current  will  then  pass  through  the 


Digitized  by  kjOOQle 


March  25,  1921. 


ELECTRICITY. 


iault,  this  current  being,  assuming  that  the  insulation  of 
the  neutral  main  is  sound,  the  current  sent  through  the 
earthing  resistance.  The  state  of  affairs  then  prevailing 
does  not  necessarily  mean  that  any  main  will  be  shut 
down.  The  neutral,  however,  is  charged  to  the  supply 
voltage,  and  the  sound  outer  is  at  double  normal  voltage 
from  earth.  Apart  from  the  fact  that  double  voltage  id 
usually  dangerous,  the  state  of  affairs  is  a severe  test  to 
the  insulation  of  th6  whole  system,  and  at  any  moment  a 
second  breakdown  may  take  place,  the  effect  of  which  is, 
of  course,  a short  circuit.  An  earth,  therefore,  requires 
to  be  cleared  as  soon  as  possible.  With  three  single  cable, 
a breakdown  usually  takes  the  form  of  an  earth,  at  first, 
at  any  rate,  although  the  burning  at  the  fault,  due  to  the 
passage  of  the  current  in  the  earthing  resistance,  may 
soon  spread  the  trouble  to  the  other  cables.  The  same 
may  be  said  of  an  earth  on  a 3-core  cable,  except  that 
in  this  case  the  trouble  is  likely  to  spread  sooner  and 
develop  into  a short  circuit.  Earths  can  also  occur  on  the 
wiring  installations  of  private  consumers,  but  such  earths 
can  usually  be  cleared,  except  in  the  larger  installations. 
Earths  are  rare  in  triple  concentric  systems,  as  in  such 
cables  the  live  mains  are  surrounded  by  the  earthed  con- 
ductor till  these  conductors  are  well  inside  the  joint  boxes, 
and  a breakdown  of  a live  main  will  therefore  invariably  be 
a short  circuit. 

With  low-tension  alternating  current  supplies  it  is  usual 
to  connect  one  conductor  of  the  system  to  earth  by  means 
of  - a solid  connection  and  without  any  fuse  or  limiting 
resistance.  . When  this  method  is  used  earth  shields  between 
the  high  and  low  tension  windings  of  the  transformer  can 
be  dispensed  with,  but  an  earth  anywhere  on  the  system 
necessarily  becomes  a short  circuit.  The  effect  of  a short 
circuit  is  to  blow  the  lightest  fuse  between  the  fault  and 
the  central  station  busbars.  This  is  the  theoretical  effect, 
at  all  events,  although  it  may  happen  that  with  a severe 
short  circuit  two  fuses,  or  a fuse  and  a circuit  breaker, 
may  open.  If  the  earth  be  on  a consumer’s  installation, 
his  fuse  will  be  taken  and  the  interruption  of  supply  will 
be  his  concern  alone.  If,  however,  the  earth  or  short 
circuit  be  on  a distributing  cable,  the  fuise  at  the  sub- 
station or  feeder  pillar  will  be  blown,  and  all  consumers  fed 
from  that  fuse  will  have  their  supply  interrupted. 

The  extent  of  the  area  of  supply  affected  by  a cable 
faarit  will  largely  depend  upon  the  closeness  with  which  the 
distributing  network  is  linked!  up,  or,  in  other  words,  upon 
the  number  of  open  paints.  In  the  case  of  a town  fed 
from  one  central  station,  if  the  whole  of  the  network  is 
linked  up  solid,  a distribution  faylt  will — unless  it  bums 
itself  clear — blow  one  fuse  after  another,  and  may  shut 
down  the  whole  supply.  In  the  interests,  therefore,  of 
cpntinuitv  of  supply  to  consumers  generally,  and  of  con- 
fining the  effect  of  a distributor  fault  to  as  small  an  area  as 
possible,  it  is  advisable  for  each  feeder  to  feed  a definite 
area,  such  area  being  either  disconnected  to  adjacent  areas 
or  only  connected  thereto  by  light  fuses  that  will  instantly 
clear  the  fault  conditions.  The  principle  of  sulb-division 
can  be  carried  still  further  with  great  advantage  by  ar- 
ranging that  each  distributor  from  a feeder  pillar  or  sub- 
station feeds  an  isolate  area  or  one  only  connected  to 
adjacent  areas  through  light  fuses  as  with  the  feedei;  areas. 
With  a network  so  arranged  a distributor  fault  will  only 
shut  down  the  distributor  feed  by  which  it  is  supplied,  and 
the  remainder  of  the  network  will  be  unaffected.  It  is 
to  be  remembered,  of  course,  that  to  man  with  open  dis- 
connecting faults  means  that  the  copper  in  the  mains  is 
not  used  to  the  best  advantage.  Between  any  two  feeds 
from  sub-stations  there  is  a point,  or  are  a number  of 
points,  at  which  the  flow  of  current  is  zero,  and  if  these, 
points  w'ere  fixed  the  section  between  neighouring  areas 
would  be  made  there.  Unfortunately  the  position  of  this 
point  is  not  constant  but  varies  With  the  load,  so  that  even 
if  a position  correct  under  peak  load  conditions  is  chosen, 
this  position  will  not  be  correct  for  other  times  of  the 
day  w'hen  the  local  loads  may  be  heavy,  notwithstanding 
the  load  on  the  station  is  relatively  light.  The  use  of 
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fuses  across  section  points  corrects  this  disadvantage  in 
that  the  small  balancing  currents  can  • flow  across  these 
points.  Fuses  in  network  boxes  are,  however,  a great 
nuisance,  except  when  the  box  is  especially  designed  for 
them.  It  might  be  thought  that  the  correct  method  would 
be  to  install  fuse  disconnection  boxes  at  the  section  points 
so  that  the  copper  in  the  distributing  "system  could  be  used 
to  the  best  advantage.  As  time  goes  on,  howrever,  and 
the  network  is  extended,  and  the  number  of  consumers 
increases,  the  position  of  the  section  point  may  alter.  E^th 
case  must  be  decided  on  its  merits,  but  it  may  be  said 
that  it  is  as  well  to  run  with  open  section  points  if  possible, 
as  this  will  ensure  that  a distributor  fault  will  affect  the 
smallest  possible  area. 

The  occurence  of  a fault  on  a system  with  one  main 
solidly  earthed  will,  it  has  been  seen,  result  in  a short 
circuit,  and  will  blow-  the  nearest  fuse.  The  faulty  main  is 
located  by  splitting  up  the  section  at  the  various  discon- 
necting (boxes.  The  dead  section  is  first  divided  into  two 
halves,  and  the  half  fed  from  the  pillar  is  tried  with  a 
light  fuse.  Should  this  fuse  stand,  the  fault  will  be  in 
the  other  half,  and  the  sound  section  can  be  made  per- 
manently alive.  The  second*  section  iis  then  cut  ipto 
further  two  sections  at  a suitable  disconnecting  box,  and 
a second  trial  is  made  at  the  disconnecting  box  first  opened. 
This  procedure  is  repeated  till  the  fault  is  isolated  to  the 
shortest  length  that  can  be  isolated  at  disconnecting  boxes. 
Should  the  first  test  show  that  the  half  area  nearest  the 
pillar  is  the  faulty  one,  the  half  remote  from  the  pillar 
can  be  made  alive  at  one  of  the  disconnecting  boxes  which 
diride  it  from  neighbouring  areas.  The  choice  of  the 
points  at  which  the  network  is  split  will  depend  largely 
on  the  loading  of  the  ^netwoxk.  If.  for  instance,  a small 
residential  area  is  shut  down,  and  on  the  distributor  feed 
from  the  feeder  pillar,  and  near  to  it,  there  is  an  important 
power  consumer,  one  would  naturally  go  to  the  nearest 
box  past  the  powder  consumer,  as  there  would  then  be  a 
good  chance  of  getting  , this  consumer  on  again  quickly. 

For  testing  distributor  sections,  either  from  a sub  station 
or  from  a live  terminal  in  a disconnecting  box,  every  mains 
department  should  possess  some  sort  of  portable  test  box. 
'This  set,  if  well  made  and  designed  for  convenience,  will 
not  only  enable  the  isolation  of  the  fault  to  be  carried  out 
in  comparative  comfort,  but  with  greater  speeds  Such  a 
set  can  be  made  by  mounting  a 50  ampere  handle-type 
fuse,  together  with  a knife  switch,  in  a box  provided  with 
a handle  made  of  a piece  of  i-inch  leather  belting.  If  the 
box  can  be  divided  by  a partition  into  two  cubicles,  each 
with  a separate  lid,  and  the  fuse  and  switch  be  isolated 
from  each  other,  the  arrangement  will  be  a godsend  to  the 
highly  strung  individual.  A further  refinement  consists  in 
the  provision  of  a coil  of  stout  resistance  wire,  wound, 
sav,  round  a strip  of  Uralite,  this  addition  being  simi’ar  to 
the  choking  coil  in  the  “ Bradshaw  ” test  fuse.  The  effect 
of  even  a short  length  of  resistance  wire  on  direct  current 
faults  is  quite  noticeable,  in  that  a short  circuit  tha*  has 
blown  a 200  amp.  fuse  in  the  feeder  pillar  with  explosive 
violence.  Will  blowr  a 22-gauge  copper  fuse  in  the  tot  bo  a 
relatively  quietly.  The  effect  is  even  more  pronounced  on 
A.C.  faults,  and  the  inductance  of  the  coil  is  appreciable, 
and  the  choking  effect  on  the  short  circuit  current  cor- 
respondingly increased.  It  need  hardly  be  said  that  the 
leads  from  such  a test  box  should  be  thoroughly  insulated, 
and  no  better  cable  than  C.T.S.  can  be  used. 

It  has  been  pointed  out  above  that  on  direct  current  three- 
wire  systems,  with  a limiting  resistance  in  the  neutral  earth 
connection,  an  earth  on  a live  main  will  not  necessarily 
shut  down  a section,  but  will  increase  the  potential  of  the 
other  live  main  to  approximately  twdee  its  former  value. 
The  supply  can,  in  these  circumstances,  be  continued  w'hile 
the  fault  main  is  being  found  and  isolated.  The  method 
of  isolating  such,  a fault  which  is  of  the  widest  application 
requires  duplicate  sets  of  busbars  and  balancers.  When 
such  are  available  at  the  central  station  the  whole  network 
must  be  divided  into  two  sections,  the  neutral  mains  being 
disconnected  as  wrell  as  the  outers.  The  second  set  of  bus- 
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bars,  with  its  balancer  and  earth  corfhtsction  to  the  neutral* 
is  now  made  alive,  and  one  half  Of ‘the  network  is  trans- 
ferred to  it.  An  inspection  of  the  two  earth  ammeters 
shows  at  once  on  which  section  the  earth  is.  One  feeder 
section  of  the  faulty  half  is  transferred  at  a time  to  the 
busbars  feeding-  the  sound  half,  and  by  this  means  the 
section  containing  the  fault  is  thus  found.  By  transferring 
portions  of  the  network  successively  from  the  bad  to  the 
good  sections  it  is  possible  to  isolate  to  the  shortest  length 
without  any  intemaption  of  supply.  This  would  be  an 
exceedingly  tedious  matter  and  -Would  involve  constant 
touch  between  the  central  station  and  the  man  changing 
the  links  in  the  network  boxes.  This  method  is  also  ap- 
plicable to  large  direct  current  systems  fed  from  a number 
of  rotary  sub-stations.  In  such  circumstances  the  neutral 
conductor  as  usually  disconnected  normally  at  the  open 
points,  there  being  a separate  earthing  connection  and 
earth  ammeter  in  each  sub-stption.  The  conditions  in  this 
case  are  precisely  similar  to  the  duplicate  busbars  at  the 
central  station,  except  that  the  duplicate  bars  are  now 
located  some  distance  apart.  The  method  of  transfer  is 
the  same  and  will  enable  the  fault  at  any  rate  to  be 
traced  down  to  a relatively  small  area  without  interrup- 
tion of  supply.  * 

When  duplicate  busbars  are  not  available  other  and 
cruder  methods  have  to  be  resorted  to*  One  method  is  to 
split  the  district  up  into  feeder  sections  if  this  is  not  the 
normal  condition,  and  to  earth  the  sound  main  at  the 
works  through  a comparatively  . Ipjv  resistance  so  as  to 
pass  as  large  a current  as  practicable.  This  current  will 
return  to  the  other  busbar  through  the  fault  and  along 
the  feeder  supplying  the  faulty  section,  and  by  watching 
the  feeder  ammeters  whilst  the  sound  busbar  is  “flashed” 
through  the  low  resistance,  it  is  often  possible  to  observe 
a kick  on  the  -feeder  ammeter.  If  this  indication  is  definite 
one  half  of  the  bad  section  is^now  transferred  and  the 
test  again  tried,  when  it  will  be  observed  whether  the  fault 
has  left  the  original  feeder.  By  repeating  this  test  the 
breakdown  can  be  traced  a$  before  to  as  narrow  limits  as 
may  be  desired. 

The  foregoing  method  is  of  little  use  when  the  load  on 
the  feeders  is  fluctuating,  as  in  these  circumstances  it  is 
not  possible  to  distinguish  between  the  kick  occasioned  by 
flashing  and  the  fluctuations  of  the  ammeter  pointer  due 
to  variations  of  load,  unless  an  inconveniently  high  flashing 
current  is  used.  It  is  often  advisable  to  wait  till  the  load 
on  the  system  has  got  sufficiently-  small  to  allow  of  the 
feeder  switches  being  opened  momentarily.  If  this  be  done 
the  faulty  area  will  be  detected  at  once  by  the  removal  of 
the  fault  current  through  the  ^rth  ammeter,  or,  better 
still,  by  observing  the  behaviour  of  a set  of  earth  indicating 
lamps.  These  lamps  will,  it  will  be  remembered,  be  half 
bright  and  half  dark  under  fault  conditions.  The 
momentary  removal  of  the  fault  when  the  switch  in  the 
feeder  connected  to  the  defective  section  is  opened  will 
cause  an  unmistakable  blink  in  the  bright  lamps.  The 
fault  can  be  further  traced  by  transferring  as  before,  but 
this  tedious  process  can  be  obviated  by  proceeding  to  the 
pillar  or  sub-station  fed  bv  the  feeder  to  which  the  fault 
has  been  traced,  and  connecting  a set  of  test  lamps — two 
in  series  will  suffice — to  the  busbar  at  high  potential. 
These  lamps  will  light  at  full  voltage,  and  by  momentarily 
removing  the  fuses  to  each  distributor  feed,  the  fault  can 
be  traced  to  an  individual  feed  by  the  fact  that  the  with- 
drawal of  the  fuse  to  the  faulty  section  will  cause  the 
voltage  on  the  lamps  to  dimmish  to  one  half.  This 
assumes,  of  course,  thalt  the  areas  fed  by  the  several  cables 
from  the  feeder  pillar  are  all  .isolated  ; if  this  is  not  the 
normal  conditon,  the  feeder  area  must  be  split  up.  The  faulty 
section  can  now  be  divided  in  precisely  the  same  fashion 
as  when  testing  for  a short  circuit,  except  that  in  this 
case  it  will  be  advantageous  to  proceed  direct  to  the  net- 
work box  that  divides  the  are#tin*two  parts,  and  momen- 
tarily throw  dead  the  section  remote  from  the  feeder  pillar, 
the  lamps,  as  before,  being  connected  between  the  high 
potential  main  and  earth.  The  disconnection  of  the  faulty 


cable  will  cause  the  characteristic  flicker  of  tlie  test  lamps. 
Should  the  fault  be  on  the  section  remote  from  the  feed- 
ing point,  further  divisions  can  be  made  till  the  shortest 
length  is  isolated.  It  need  hardly  be  said  that  with,  this 
method  of  testing  it  is  necessary  merely  to  withdraw 
momentarily  the  fuse  or  link  on  that  side  ctf  the  system  on 
which  the  fault  is. 

Having!  isolated  the  shortest  possible  length  of  faulty 
cable,  it  remains  to  be  decided  what  further  action  can  be 
taken.  In  the  case  of  an  earth  fault,  without  interruption 
of  supply,  it  is  sometimes  possible  to  loop  the  positive  and 
negative  cables  together  on  the  faulty  length  and  connect 
then  to  the  neutral  mam,  the  neutral  cable  being  made 
alive  through  a temporary  fuse.  This  will  remove  the 
earth  from  the  system  and  will  give  a supply  to  all  domestic 
consumers.  A number  of  meters  will,  however,  be  reversed, 
and  any  power  consumers  across  the  outers  will,  of  course, 
be  deprived  of  the  high  voltage  supply.  In  the  case  of  a 
/ short  circuit,  when  the  shortest  length  is  isolated  and  the 
supply  completely  restored  to  all  sound  cables,  the  question 
arises  as  to  whether  a localisation  test  is  to  be  attempted 
at  once,  or  whether  it  is,  advisable  to  cut  the  cable  once  :r 
twice  to  get  more  con$timers  on.  This  question  will  be 
decided  largely  by  the  type  of  load  supplied,  and  in  the 
case  of  a distributor  feeding  a number  of  shops  it  is  often 
advisable  to  cut  two  or  three  tirries,  the  position  of  the 
cuts  again  being  decided  by  the  distribution  of  the  load  and 
the  class  of  the  various  consumers  rather  than  by  a merely 
arithmetical  basis  of  half  way.  If,  on  the  other  hand,  the 
-consumers  are  not  deemed  to  be  of  great  importance,  or 
if  the  calble  is  known  to  be  dn  a comparatively  inaccessible 
position — under  the  road,  for  Instance — it  may  be  advisable 
to  proceed  at  once  to  a test. 

The  amount  of  purely  technical  knowledge  required  to 
isolate  a faulty  distributor  length  is  surprisingly  small,  tfie 
chief  qualificatons  being ''common-sense,  a cool  head,  and 
an  intimate  knowledge  of  the  network.  Experienced 
mains  engineer?  usually  pride  themselves  upon  the  latter, 
and  the  young  engineer  who  is  taking  up  distribution  work 
cannot  do  better  than  endeavour  to  get  as  accurate  and 
detailed  a knowledge  of  the  cable  network  he  has  to  do 
with,  as  he  possibly  can,  for  this  knowledge  will  be  of  un- 
speakable assistance  to  him  when  he  is  called  upon  to 
tackle  his  first  fault. 


UNIFICATION  OF  L.T.  PRESSURES  IN  SWITZER- 
LAND. 


To  secure  obvious,  economies  in  the  manufacture  of 
electrical  apparatus,  artd  to  facilitate  standardisation,  the 
Swiss  .Association  of  Electricians  recently  decided  to  adopt 
125,  220,  and  380  volts  A.C.,  and  no,  220,  and  440  .D.C. 
as  standard  electrical  pressures  at  consumers*  terminals. 
Various  aspects  of  this  decision,  such  as  methods  of  con- 
verting existing  plant,  adaptation  of  new-  standard  appara- 
tus to  non-standardl  systems,  etc.,  have  been  discussed  in 
recent  issues  of  the  Association’s  Bulletin.  In  the  present 
number  Dr.  Wyssling  deals  with  interchangeable  connec- 
tions for  transformers  and  motors,  and  with  the  relation  of 
generating  pressures  to  the  standard  consumers*  pressures. 
It  was  also  proposed  to  adopt  a medium  pressure  of  760  v. 
as  a sdb-stancLard,  for  use  where  too  much  disadvantage 
would  attend  the  use  of  the  lower  pressure  of  380  v.  It 
is  now  considered,  however,  that  the  sub-standard  medium 
pressure  should  be  380=650  v.,  as  lending  itself  better 
to  the  standardisation  of  motors  and  transformers.  Motors 
made  for  650  .v.  star  connection  could  then  simply  be  con- 
nected in  delta  on  a ^80  v.  system,  and)  star-star  650  v. 
transformers  would  simply  be  reconnected  star-delta  for 
380  v.  On  the  other  hand  O.  Ganguillet  argues  against 
the  standardisation  of  a medium  pressure  in  any  form, 
asserting  that  there  is  no  need,  from  the  point  of  view 
of  machine  design,  of  anv  intermediate  voltage  between 
3,000  v..  the  lowest  standard  h.t.  pressure,  and  380  v. 
(Abstract  in  Technical  Review  from  Bulletin , Schweiz . 
Elektrotechnischer  Verein.) 
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URGES  FROM  OUR  DESIGNERS  NOTEBOOK 


WBSTON  ELECTRICAL  INSTRUMENT  CO  UP  * AUDREY  HOUSE* BEST  PLACE *LONpON*BCt 

Sr  come  to  perfect  rest.  The  instrument  could  easily  be  made 

THE  WESTON  INSTRUMENT  | show  tha?  the  movm^e  system  S free  from  friction. 

ON  FLUCTUATING  LOADS. 


A TEST  THAT  DEMONSTRATES  THE  VALUE  OF 
^CORRECT  DESIGN. 

On  commercial  circuits  the  load  is  continually  and  often 
abruptly  changing  in  value,  and  an  instrument  that  cannot 
follow  the  changes  without  a serious  sacrifice  in  accuracy 
and  facility  of  reading  will  be  of  little  assistance  in  the 
efficient  operation  of  a plant. 

To  indicate  the  true  conditions  under  fluctuating  load  an 
instrument  must  have  a high  ratio  of  working  torque  to 
weight  of  the  movable  system,  and  it  must  be  effectively 
damped. 

High  torque  instruments  should  he  regarded  with  suspicion, 
m high  torque  alone  signifies  great  weight  and  therewith 
large  friotion  torque  and  inferior  durability.  The  correct 
method — which  is  employed  in  aU  WESTON  instruments— 
is  to  provide  a high  ratio  of  torque  to  weight,  and  this  is 
effected  by  reducing  the  weight  of  the  movable  system  to 
the  lowest  limit  and  by  properly  distributing  its  mass.  % 
In  result,  WESTON  instruments  may  he  read  with  accuracy 
even  on  widely  fluctuating  loads,  and  the  degree  to  which 
this  is  possible  is  brought  out  very  strikingly  by  the  following 
test. 

Starting  from  no  load  a sudden  application  of  full  load 
produced  a total  overswing  of  only  two  divisions  as  shown 
in  the  diagram,  the  numbers  on  which  indicate  the  successive 
positions  of  the  pointer.  **■ 

In  this  test,  which  is  the  most  severe  thai  can  he  applied 
to  an  instrument,  it  took  the  pointer  just  two  Seconds  to 
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DAMPING  TEST  ONJMODEL  167  WATTMETER^ 

A similar  test  on  an ordinary  instrument  would  have  caused 
a violent  collision  with  thb  stop  and  almost  certain  damage, 
hut  owing  to  the  efficient  air  damper,  the  perfect  balance, 
and  the  lightness  and  low^mqment  of  inertia  of  the  WESTON 
movable  system  all  possibility  of  damage  is  eliminated. 
For  full  particulars  write  for  catalogue 9. 
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| We  have  found  it  necessary  to  remove  our  London 

s ' Office  to  more  commodious  premises  at: — 

57,  VICTORIA  STREET,  S.W.l. 


The  telephone  numbers  are  j 


For  Home  Sales  442  & 443  VICTORIA 
For  Export  Sales  5542  VICTORIA 


From  this  office  will  be  conducted  all  business  affecting  the  sale  of 
Stationary  Accumulators,  Exide-Ironclad  Traction  Batteries,  and  Train 
lighting  accumulators  for  home  use,  and  ALL  Export  business. 

Home  business  in  (fxtbe”  batteries  for  Starting,  Lighting,  and 
Ignition  of  motor 'pars,  and  general  Portable  purposes,  will  be  conducted 
from  220,  Shaftesbury  Avenue,  W.C.2,  as  previously. 
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ELECTRICAL  STORAGE  Works:  CLIFTON  JUNCTION, 


COMPANY  LIMITED. 


Near  MANCHESTER 
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START  YOUR  CAR  WITH  A “HART”  BATTERY. 

MAXIMUM  POWER.  LOW  INTERNAL  RESISTANCE.  STRONGLY  BUILT. 
Immediate  deliveries  can  be  given  from  stock  of  the  following  standard  sizes  of 

* HART  * STARTER  AND  LIGHTING  BATTERIES. 


TYPE. 

CAPACITY. 

Overall  Dimensions 

AMPERE  HOURS. 

(inches). 

6 volt,  MSL  11 . 

75 

91  X 7*  X 8{  high 

„ 13 

90 

10*$  „ „ f. 

m 15 

12  volt  „ 7 

105 

45 

12*  „ „ „ . 

12?  ,,  ,,  n 

,.  „ 9 

60 

16*  „ „ 

17*  

„ „ 11 

75 

MANY  OTHER  SIZES  AVAILABLE,  TO  SUIT  ALL  MAKES  OF  CARS. 

HART  ACCUMULATOR  Co.  Ltd.,  Stratford,  London,  E.15 


3 . Victoria  St., 
Westminster, 
London,  S.W.i. 


107,  Wellington  St., 
Glasgow. 


4f  Victoria  Bridge, 
'Manchester. 


ao,  Lincoln’s  Inn. 
474,  Corporation  St., 
Birmingham. 


STRONGLY  RECOMMENDED. 

THE  “ ““  " » 

TELEGRAPHISTS’  GUIDE 

T«  the  P.O.  Departmental  and  Gty  and  Guilds’  Exams. 

By  JAMES  BELL  and  SAMUEL'  WILSON 

8th  Edition . 2 Oth  Thousand . Revised , Enlarged,  and 
brought  Up-to-date  by  a P.O  Engineer  of  high  reputation . 

Cloth  8 vo,  258  pp.  sold  180  Illustrations. 

An  excellent  and  reliable  text-book,  which  ' has  been  the  guide  and 
instructor  of  thousands  of  successful  students,  and  is  adopted  by  class 
teachers  all  over  the  kingdom. 

Of  all  Booksellers  5s.  net,  or  5s.  64*  post  free  from — 

S.  RENTELL  & CO.,  LTD., 


1920  edition  sellins  rapidly. 

Experimental 
Wireless  Stations, 

By  PHILIP  E.  EDELMAN. 

Deals  with  the  Theory,  Design,  Constric- 
tion and  Operation  of  Wireless  Stations,  in- 
cluding Wireless  Telephony  and  Quenched 
Spark  Systems. 

There  are  167  illustrations  in  the  book,  and 
all  interested  in  Wireless  Telegraphy  will 
find  useful  information  therein. 

Price  16  /-  net,  or  post  free  16  /6. 


FROM 

S.  RENTELL  & CO.,  LTD., 

SB.  MAIDEN  LANE,  STKAND.  LONDON, W.O. 
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Current  Topics. 

Readers  interested  in  the  application  of  electricity  to 
marine  propulsion  will  be  pleased  to  hear  that  the  first 
electrically  propelled  cargo  steamer, 
A Turbo*  Electric  the  Eclipse , pf  1*1,863  tons,  has 
Cargo  Vessel,  reached  Java,  after  a.  very  successful 
run.  Built  in  San  Francisco  in  1918, 
the  Eclipse  had  her  original  steam  engines  and  asso- 
ciated gear  removed  last  summer  and  the  turbo-electric 
plant  substituted.  Her  present  equipment  consists  of 
a steam  turbine  and  2,300-volt  generator,  which  drives 
a 3,000-h.p.  motor  at  ico  r.p.m. " According  to  report, 
the  first  stage  of  ihe  trip,  a non-stop  run  of  5,122  miles 
to  Port  Said,  was  the  most  interesting.  Although 
heavy  weather  was  experienced,  and  the  staff  on  board 
were  handicapped  by  a poor  grade  of  fuel,  excellent 
speed  was  maintained.  The  maffi  turbine  motor  gave 
excellent  service,  the  control  gear  Was  very  easily  and 
efficiently  operated,  and  not  the  slightest  trouble  of  any 
kind  was  experienced  during  the  run.  The  Eclipse  is 
expected  back  in  America  in  July. 

In  an  editorial,  my  Chicago  contemporary,  the 
Electrical  Review , comments  on* the  air  of  finality  which 
is  associated  with  almost  any  text 
The  Limitations  book  on  electrical  subjects,  even  those 
of  Electrical  standardised  works  used  and  recom- 
Text  Books,  mended  by  the  various  educational 
, institutions.  Text  books,  as  a rule, 
are  not  revised  every  year  ; there  is  moce  frequently  a 
gap  of  several  years  between  the  appearance  of  one 
tdition  and  the  next,  during  which  period  much  rapid 
and  important  progress  has  probably  been  /nade  in  the 
field  with  which  that  particular  book  treats,  and  the 
student,  who  depends  largely  upon  it  as  his  source  of 
information  and  ready  reference,  finds  out  too  late  that 
he  is  hopelessly  out  of  date.  8 

It  is  a fact  that  most  writers  fon  technical  matters, 
and  electrical  subjects  in  particular,  are  too  prone  to 
labour  the  elementary  principles  pertaining  to  that  par- 
ticular branch  upon  which  they  are  writing,  and  to  pad 
their  early  chapters  with  overmuch  past  history  which 
••imply  clogs  the  brain  of  the  progressive  student. 
Moreover,  their  closing  chapters  generally  partake  of 
the  nature  of  a grand  finale  to  t!he  whole  subject,  as  if 
the  writer  had  recorded  all  that  had  been  accomplished, 
or  was  ever  likely  to  be  accomplished,  for  the  next 
decade.  It  would  be  a decided  advantage  if  well-known 
technical  authors  treated  their  subjects  on  the  lines  of 
the  serial  novel,  each  succeeding  edition  being  a step 
in  advance  of  the  last  one  published,  and,  as  it  were; 
commencing  with  the  evolution  of  the  subject  from  the 
point  where  it  was  broken  off  inHhe  preceding  volume. 


# With  the  present  ^practice  of  periodically  revising 
well-known  text  books  at  long  and  irregular  intervals, 
the  student  is  2pt  to  miss  very  vital  and  important 
subject  mutter  which,  the  author  has  unintentionally 
omitted  or  considered  of  insufficient  importance  to 
include  in  his  work  owing  to  limitations . of  bulk  and 
paging  imposed  by  his  publishers.  Until  the  existing 
system  of  text  book  issuing  is  very  radically  revised  the 
student’s  only  hope  is  the  technical  journals.  Every 
engineering  or  technical  student  should  become  a 
regular  subscriber  and  reader  of  the  leading  trade 
journals  associated  with  his  particular  brapeh  of 
industry..  Such  journals  per  force  have  to  be  up  to  date 
in  ordet*  to  maintain  their  circulation,  and,  by  a careful 
study  of  their  pages  week  by  week,  the  blanks  left  in 
the  text-book  curriculum  can  usually  be  filled  in. 

The  romance  of  the  lonely  lighthouse  keeper  will  soon 
be  a thing  of  the  past.  Automatic  lighting  and  control 
has  now  been  brought  to  such  a pitch 
Automatic  of  reliability  that  in  most  cases  it  :s 
Lighthouses,  no  longer  necessary  to  maintain  an 
attendant  in  lonely  state  on  island 
rocks,  far  from  the  mainland,  to  keep  the  lamps  going 
and  ensure  an  efficient  warning  signal  every  night  all 
the  year  round.  The  disappearing,  lighthouse  keeper 
is  another  sign  of  the  times  ir>  the  matter  of  replacing 
human  labour  by  automatic  machinery,  one  of  the 
reasons  for  the  change  in  policy  on  the  part  of  Trinity 
House  being  ihe  present  high  cost  of  maintaining  stalls 
at  these  isolated  stations.  In  any  event  a lighthouse 
keeper’s  job  was  not  the  kind  of  employment  for  a 
physically  fit  man,  fond  of  the  companionship  of  his 
kind,  and  the  substitution  of'  electro-mechanical 
methods  will  probably,  be  just  as  welcome  to  the 
fraternity  as  to  those  responsible  for  maintaining  the 

safety  of  our  coastline. 

■ • 1 * 

A recent  prosecution  at  Stoke,  which  led  to  a man 
being  heavily  fined  fof,  unlawfully  abstracting  'electrical 
energy  from  the  mains  on  the  supply 
Tapping  the  side  of  the  meter,  once  more  directs 
Main.  public  attention  to  the  prevalence  of 
this  fraudulent  practice,  and  exempli- 
fies the  difficulty  of  detection.  There  have  been  many 
similar  proceedings  against  offenders  in  various  parts 
of  the  country,  and,  according  to  supply  authorities, 
quite  a considerable  amount  of  undetected  pilfering 
goes  on  of  a like  natufe  in  which  the  offenders  are 
never  brought  to  book.  To  anyone  with  even  a 
smattering  of  electrical  knowledge  it  is  such  an  easy 
matter  to  establish  satisfactory  connection  with  the 
conductors  in  the  cables  leading  into  the  usual  house 
service  meter,  on  the  street  side,  and  thus  obtain  an 
unlimited  supply  of  energy  at  od.  per  unit. 


'rhe  remedy  would  appear  simple,  and  it  is  rather 
surprising-  that  supply  authorities  have  not  generally 
adopted  it  hitherto.  One  seldom  or  never  hears  of  a 
similar  complaint  in  connection  with  the  public  supply 
of  gas,  mainly  because  the  tapping  of  a gas  service 
pipe  is  not  so  easy  of  accomplishment  as  the  piercing 
of  a comparatively  ».hin  layer  of  rubber,  paper,  or 
bitumen  insulation.  To  tap  a gas  supply  pipe  involves 
some  expe  rience  of  gas-fitting  or  pipe  work,  and  it  is 
usually  difficult  to  make  such  a connection  without 
leaving  tangible  evidence  of  the  fraud.  If  electricity 
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supply  services  were  led  right  into  the  body  of  the 
meter  by  way  of  screwed  conduit,  they  would  be 
similarly  immune  from  unauthorised  interference,  and 
I commend  this  method  to  the  notice  of  all  supply 
authorities  who  have  suffered  the  depredations  of  the 

current  sneak.  v 

Few  readers,  except  those  directly  connected  with  the 
public  telephone  service  of  the  Post  Office,  realise  the 
wonderful  strides  which  have  been 
Long-Distance  made  during  the  past  few  years  in 
Telephony.  what  is  known  as  trunk  telephony, 
or  the  application  of  the  telephone  art 
to  such' long  distances  as  separate  some  of  our  larger 
centres  of  population.  To  render  the  service  as 
immune  from  storm  and  other  external  influences  as 
possible,  the  Post  Office  some  years  ago  adopted  a 
policy  of  placing  its  principal  trunk  telephone  routes 
underground,  and  already  many  thousands  of  pounds 
worth  of  copper  lie  buried  alongside  some  of  the  main 
routes  connecting  London  with  tjie  Midlands  and  the 
North,  including  Scotland.  The  substitution  of 
insulated  cable  for  bare  aerial  conductors  introduces 
technical  difficulties  in  the  matter  of  electrostatic 
capacity  and  inductance,  which  linfit  the  distance  over 
which  telephonic  speech  can  bsv£fliciently  transmitted 

through  cable.*  y 

Following  on  this  policy  came  numerous  experi- 
ments in  what  was  known  as  the  artificial  loading  cf 
cables  to  neutralise  the  natural  characteristics  of 
underground  insulated  conductors,  when  suddenly  the 
thermionic  valve  amplifier,  introduced  just  prior  to  the 
war,  and  developed  amazingly  during  the  conflict, 
materially  altered  all  accepted  standards,  and  opened 
up  vast  and  astonishing  possibilities,  which  are  only 
just  on  the  verge  of  realisation.'  The  interesting  tale 
of  trunk  telephone  development  is  attractively  told  by 
Sir  William  Noble,  the  present  engineer-in -chief  to  the 
Post  Office,  in  a paper  before  the  Institution,  and  we 
hope  to  reproduce  this  paper  in  our  columns  very 
shortly. 

Elektron. 


EDISWIAN  DINNER. 


A dinner  was  held  at  the  Connaught  Rooms  on  the 
8th  inst.,  at  which  the  executive,  management  and 
depdt  superintendents  of  the  Edison  Swan  Electric  Co. , 
Ltd.,  were  present.  The  chair  was  taken  by  C. 
Jermyn  Ford,  Esq.  (chairman  of  the  company),  sup- 
ported by  Major  Eustace  Quilter  and  Mr.  E.  A. 
Gimingham  (directors),  and  amongst  the  visitors  were 
Messrs.  R.  C.  Lanphier  (vice-president  of  the  Sangamo 
Electric  Co.,  U.SA.)  and  S.  B.  Rogers  (European 
manager).  The  Sangamo  Co.,  it  wil{  be  remembered, 
is  closely  associated  with  the  Edison  Swan  Co.,  which 
is  the  sole  Sangamo  agent  for  Great  Britain  and  the 
Colonies.*  After  the  loyal  toast  had  been  duly 
honoured,  the  toast  of  “The  Chairman  ” was  proposed 
by  the  commercial  manager,  Mr.  C.  Horace  Cox. 
44  The  Dep6t  Superintendents  ” was  then  proposed  by 
Mr.  J.  W.  Elliott  (joint  sales  manager),  and  this  was 
replied  to  by  Mr.  J.  Taylor*  ^Glasgow)  and  Mr.  A. 
McDonald  (Dublin).  “The  Visitors/ * proposed  by  Mr. 
E.  A.  Gimingham  {director),  was  duly  honoured,  and 
was  responded  to  both  by  Mr.  Lanphier  and  Mr. 
Rogers.  A musical  programme  was  provided  by  the 
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Misses  Violet  Holt  and  Barbara  Laughton,  Messrs. 
George  Tinney,  A.  P.  Ambler  and  E.  H.  Miller,  the 
kutter ' making  a great  hit  with  an  Ediswan  topical 
song. 


INDIRECT  LIGHTING. 

A new  catalogue  of  44  Eye-Rest  ” fittings  recently 
issued  by  the  British  Thomson- Houston  Co.,  Ltd., 
illustrates  a charming  variety  of  designs,  in  both 
metal  and  moulded  composition,  and  in  a range  of  sizes 
to  take  Mazda  lamps  from  60  watts  (vacuum)  to  500 
watts  (gas -filled).  All  these  fittings  are  equipped  with 
X-ray  silvered  glass  reflectors,  the  use  of  which  ac- 
counts for  the  high  efficiency  of  this  system  of  indirect 
lighting,  whlclt  has  been  installed  in  picture  galleries, 
offices,  public  halls,  stores,  theatres,  kinemas,  private 
houses,  etc.  The  invisibility  of  the  light  sources, 


coupled  with  the  soft  and  uniform  diffusion  of  the  illu- 
mination, produce  an'  atmosphere  of  restful  comfort 
and  repose,  and  at  the  same  time  the  mosr  is  made 
of  the  decorations  on  ceilings  and  walls,  while  archi- 
tectural and  decorative  details,  ornamentation,  mould- 
ings, furniture,  etc.,  appear  practically  as  if  seen  in 
diffused  daylight  Indirect  lighting  is  especially  valu- 
able for  the  illumination  of  art  galleries  and  private 
rooms  containing  paintings,  statuary  and  other  articles 
of  vertu. 

The  illustration  shows  one  type  of  fitting,  the 
44  Imperial  of  which  the  standard  finish  is  matt  white. 

Readers  desiring  copies  of  the  new!  44  Eye-Rest  ” 
catalogue  (No.  10,550 — B.)  should  apply  to  the  British 
Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thames  St., 
E.C.4.  r,,Tf 
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NEION  ARC  LAMPS. 


A recent  issue  of  the  Zeitschrift  far  te, ^nische  Physik 
describes  neon  arc  lamps  manufactured  by  die  Studien- 
Gesellscha'ft  fur  elektrisdie  Lecchtrohren  m^.H. 

Each  lamp  consists  of  a glass  tube  filled  with,  neon  at 
low  pressure,  and  pnovided  with  two  or  more  electrodes 
The  cathode  consists  of  an  alloy  of  the  alkali  metals  and 
other  metals.  The  alloy  is  solid,  even  when  the  lamp  is 
running.  The  lamp  is  designed  for  . use  with  direct  current 
at  220  volts;  the  current  required!  is  about  i amp.,  a suit- 
able resistance  being  introduced  in  the  circuit.  In  order 
to  strike  the  arc  a vacuum  interrupter  is  connected  in 
parallel  with  the  lamp,  a small  choking  coil  being  inserted 
in  the  common  portion  of  the  circuit.  An  inductive  impulse 
set  uo  by  the  automatic  action  of  the  interrupter  by  means 
of  a magnetic  coil,  causes  a discharge  through  the  lamp. 
The  colour  of  the  light  given  out  by  the  lamp  is  red,  and 
is  therefore  specially  suitable  for  advertising,  signalling, 
and  medicinal  purposes.  The  Wjtf>  uses  about  1 watt  per 
candle-power,  and  has  the  great  advantage  over  other  vapour 
lamps  that  it  can  be  lit  and  put  out  very  quickly  (as  often 
as  400  times  a minute). — (Technical  Review). 


elementary  determinants 

With  Special  Reference  x®.  Kirchhoff’s  Laws. 
By  H.  P.  ffew. 

Silver  Medallist  in  T&egraphy.etc. 

’ 

Eighth  Article. 

Note  —The  aim  of  these  articles  is  to  bring  out  prominently  the  advantages  af 
employing  Determinants,  in  conjunction  with  Kirchhoff  s Laws,  forfinding  current 
▼Sues  hf  complicated  networks  of  conductors.  The  previous  artid^appeared 
4*1  «nr  jrmifr  of  Tune  2S  August  6 and  27,  September  17,  October  22,  December  3; 
load  and  February  25, 1921.  and  gave  an  account,  irderalia  of 

rnrollaries  Maxwell’s  cyclic  equations,  general  methods  of  evaluating  determinants, 
anolication  of  determinants  to  finding  current  values  in  simple  networks,  including 
t ^Wheatstone  bridge  or  net.  This  article  deals  with  the  Thomson  double  bridge. 


circuit  with  a key  k can  be  connected  at  any  point 
in  a b and  c d by  means  of  sliding  contacts.  The  test 
is  carried  out  as  follows : — The  plug  P is  inserted, 
and  the  contacts  of  the  galvanometer  circuit  are  adjusted 
until  there  is  no  deflection  when  the  key  is  closed. 
The  plug  P is  removed,  and  generally  the  needle  will 
now  show  a small  deflection ; the  sliding  contacts  are 
again  adjusted  until  the  bridge  is  balanced.  Then  the 
following  relation  holds  : — 

q s b 

Note  that  when  P is  open  the  arrangement  forms  an 
ordinary  Wheatstone  bridge. 


enmloving  Determinants,  in  conjunction  wun  rviiuuiou  » ZTj 

▼Sues  hf  complicated  networks  of  conductors.  The  previous  artid^appe&md 

! f T.._e  --  August  6 and  27,  September  17,  October  22,  December  3» 

y 25  xQ2x7and  gave  an  account,  inter  alia,  of  Kirchhoff’s  Laws  and 

---  ’ " uations,  general  methods  of  evaluating  det 

finding  current  values  in  simple  networks,  wciuuuib 
This  article  with  the  Thomson  double  bridge. 

In  an  earlier  article  we  stated  that  the  Wheatstone 
bridge  is  unsuitable  for  the  measurement  of  low  re- 
sistances. This  is  especially  the  case  with  the  Post 
Office  series-plug  type  of  instrument,  in  which  the 
numerous  connections  might  possibly  introduce  errors 
approaching  in  the  aggregate  the  value  of  the  resistance 
under  measurement.  These  errors  are  avoided  in  the 

Thomson  (or  Kelvin)  double  bridge. 

The  Thomson  double  bridge  is  shown  diagramatically 
in  Fig.  18 ; q is  a standard  low  resistance  and  p is  the 


Fig.  19  shows  the  connections  of  the  Thomson  bridge 
in  symmetrical  form.  It  will  be  seen  that  the  conductors 
can  be  regarded  as  tracing  the  edges  of  a truncated 
regular  tetrahedron.  The  conductors  have  been 
lettered  to  agree  with  Fig.  18.  Let  the  cyclic  currents 
x+y,  y,  z and  w flow  as  indicated,  then  forming  our 
equations  for  the  four  meshes,  we  have — 

(B+c+p+q)  w r-p  (*+y)  — qy  -cz=e. 
(a+g+p+r)(x+y),-gy  -pw  -as  =0. 
(b+g+q+s)y  -g  (x+y)  -qw  -bz  =o. 

( a+b+c)z  -a(x+y)-by  -cw  = o. 

Rearranging— 

-px  -(p  + q)  y -cz  + ( B + c+p+q ) w = e. 
(a+ g+p+r)x+(a+p+r)  y -az  ~pw  = o. 

-gx +(b+q+ s)  y -bz  . -qw  =0. 

—ax  — (a+b)y+(a+b+c)z  —cw^o. 

Let  us  find  the  current  x flowing  through  the  galvano- 
meter. Forming  the  determinant  for  x,  we  have — 
e - (p+q ) ~c  (B  + c+p  + q) 

0 (a  + p + r)  -a  -p 

\o  (b  + q+s)  -b  -q 

0 — (a  + b)  * (a  + b + c) —c 


x = 


low  resistance  to  be  measured.  The  adjacent  ends  of  p 
and  q are  connected  together  by  a stout  copper  conductor 
and  plug  P ) a b and  r s are  two  resistances  large  in 
comparison  with  p and  q connected  between  the  ex- 
tremities .of  p and  q as  shown.  A galvanometer  g in 
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Where  A is  a determinant  with  the  value  of  which 
we  are  not  concerned.  The  expression  then  reduces  to — 
( a+p+r ) -a  -p 

x = ~ ( b+q+s ) -b  -q 

-(a  + b)  («  + 6+c)  -c[ 

Adding  the  second  column  to  the  first  to  form  a new 
first  column,  we  have 

(/>+r)  -a  -p 

x =1  (?+s)  -b  -q 

► 

* ’ c (a  + 6 + c)  -c 

Adding  column  three  to  column  one  to  form  a new 
first  column,  we  have 

r -a  -p 

A ~~b  " 9 

0 (a  -f-  b 4"  c)  — c 

Expressing  this  as  two  second-order  determinants — 

, t \ ~b  -?  I-  \~a  -P  'i 


e f I 
x = — \r  i 

A 1 : 


A ^ I (a  + b + c)  . -c  | ! (a  + b + c)  -c  \) 

Cross-multiplying — 

x=  r^bc  + q(a  + b + c)~^  - s ^ac  + fi{a  + b + c)  J 

= ^ - />S)  («  + * + c)  + c(6r  - as) } 

When  no  current  flow's  through  the  galvanometer 
circuit,  x is  zero,  and  for  this  to  be  the  case  qr  = ps  and 
br  = as  simultaneously;  Hence,  when  the  double-bridge 
is  in  adjustment  the  double  relation 
p __  r _ a 
q s ~ b 

holds  good. 

The  principal  advantage  of  the  Thomson  double 
bridge  is  that  since  the  resistances  a,  b,  r and  s are 
large  compared  with  p and  q,  errors  due  to  the  resistance 
of  leads  and  joints  is  negligible. 

(To  be  continued.) 


SUPPLY  OF  ELECTRICAL  POWER  TO  INDUSTRIAL 
WORKS, 

With  Special  Reference  to  the  Design  of  S ub- Stations.* 


By  A.  P.  Robertson,  A.M.I.E  E. 

( Continued  from  page  161.) 

Another  design  of  sub-station.  Fig.  5,  is  shown  where 
it  is  not  feasible  to  build  a high  transformer  house.  In 
this  station  all  the  apparatus  is  arranged  on  one  floor  and 
the  transformer  is  placed  on  beams  over  a pit.  When  it 
is  necessary  to  inspect  the  transformer,  it  is  raised  by  a 
block  and  the  beams  taken  away,  when  the  whole  trans- 
former can  be  lowered  into  the. pit.  The  beams  are  made 
removable  for  this  purpose.  The  core  can  then  be  lifted 
out  of  the  tank  and  examined. 

This  is  a type  of  sub-station  suitable  for  small  powers, 
and  the  L.T.A.C.  switchboard  is  replaced  by  a cubicle  con- 

•Paper  read  to  the  Royal  Technical  College  Scientific  Society, 
Glasgow,  December  4,  1920. — Reprinted  from  The  Channel . 
January,  1921. 


taining  an  oil  switch  , and  transformers  for  metering.  The 
meters  are  mounted  in  front,  and  the  whole  apparatus  is 
thus  totally  enclosed.  The  outgoing  leads  ,are  taken  to  a 
switchboard  or  fuses  for  distribution. 


Fig.  5. 


The  cubicle  can  be  built  into  the  wall  of  the  transformer 
house,  and  the  front  only  shows  on  the  wall  face.  This  is 
a good  arrangement,  as  the  switch  can  be  operated  from 
another  compartment,  and  the  H.T.  compartment  totally 
isolated  from  any  unauthorised  person. 

The  standard  for  small  wiring  is  preserved  in  these 
cubicles,  and  the  wiring  is  fixed  inside  the  front  plate  of 
the  cubicle.  The  frame  is  of  angle  iron  and  the  sides  of 
sheet  steel.  They  do  not  require  much  fixing,  and  are  only 
held  on  to  the  floor  by  two  i-in.  bolts. 

Static  sub-stations,  or  those  containing  transformers  only 
•and  no  moving  machinery,  do  not  require  constant  attend- 
ance, but  they  should  be  inspected  at  least  once  a fortnignt 
and  all  switches  dusted  down  and  the  gear  examined.  The 
meters  and  tripping  battery  should  be  looked  to  at  the  same 
time  and  any  stoppage  or  fault  attended  to  immediately. 

As  these  sub-stations  are  connected  on  a main  H.T.  ring, 
it  is  essential  that  no  unauthorised  person  should  have 
access  to  the  H.T.  switches,  and  for  this  reason  the  H.T. 
gear,  including  the  transformer,  is  placed  in  a separate 
compartment  from  the  L.T.  gear  and  the  keys  kept  by  the 
supply  authority. 

The  lighting  of  static  sub-stations  is  an  item  which  is  apt 
to  be  overlooked,  but  it  should  be  good  both  in  the  switch- 
room  and  in  the  transformer  house.  Where  there  is  a D.C. 
supply  available,  this  should  be  used  for  lighting.  Light  is 
then  available  for  cleaning  and  repairing  when  the  A.C. 
plant  is  off.  For  sub-stations  where  D.C.  is  not  available, 
a portable  battery’  and  lamp  is  a great  convenience,  other- 
wise candles  or  paraffin  lamps  are  the  only  other  alterna- 
tives for  night  work. 

The  transformers  for  these  static  sub-stations  should  be 
in  standard  sizes  and  the  nearest  size  used  to  give  a supply 
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of  the  required  amount.  Above  700  k.w.  it  is  a good  policy 
to  instal  two  transformers,  as  the  larger  transformers  are 
heavy' and  difficult  to  handle.  A three-phase  transformer  of 
675  K.V.A.  capacity  weighs  about  7 tons,  and  is  heavy 
enough  to  handle  in  bad  positions.  There  is  also  the  added 
convenience  that,  if  one  breaks  down,  half  the  works  can 
kept  going  while  the  faulty  one  is  removed  and  another 
installed.  In  some  special  cases  duplicate  transformers  are 
installed,  although  one  is  sufficient  to  provide  all  the  power 
necessary— for  example,  in  a cold  storage  where  thousands 
of  pounds  may  be  lost  by  a stoppage  of  the  plant.  When 
the  sizes  of  the  transformers  are  larger,  it  is  necessary 
to  have  three  single-phase  units  connected  to  form  a three- 
phase  unit,  as  is  done  in  certain  of  the  step-up  sub-stations 
where  each  of  these  single-phase  units  is  rated  at  1,875 
K.V.A.  20,000  to  3,820  volts,  and  weighs  about  18  tons. 

An  endeavour  has  been  made  to  give  an  idea  of  the 
essential  principles  in  the  design  of  sub-stations  without 
closely  specifying  the  details  of  the  plant  whch  should  be 
left  to  specialists,  and  to  point  out  what  is  necessary  and 
what  should  be  avoided,  so  that  different  designs  and  pro- 
jects may  be  considered. 


Questions  and  Answers  by  Practical  Men. 

KUUIB. 

QvnROMt  We  invite  our  readers  to  send  us  questions.  % treferably  on 
technics  problems  that  Kaos  orison  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  " Answers  to  Correspondents  " or  replies  will  be  invited  from  out 
readers.  One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column. 

AH8WIB8 : A fee  of  10*.  will  0*  paid  for  the  answer  which  we  consider 
shews  the  greatest  merit , and  6*.  for  the  one  we  eelect  as  second  best 
in  fudging  the  replies,  importance  will  be  attached  to  clearness  and  eon. 
oiseness.  as  well  as  accuracy.  The  Editor  reserves  the  right  to  mahr 
no  award . or  to  accept  only  one  rejdy,  if,  in  his  opinion . the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclose  stamped  addressed 
envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  drew 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com 
pet* ter s may  adopt  a " nom  do  plume ."  but.  both  in  the  case  of  question * 
and  answers,  the  competitor's  real  name  and  addrss  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
he  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final. 

Commencing  with  Question  No.  101,  a "Diploma  of  Merit  will  be  awarded 
to  the  sir  competitors  who  1 rdn  the  first  or  second  prize  the  most  time $ 
durinq  the  nert  twelve  months. 

The  words  " Questions  and  Answers  ” or  " Q " and  " A " should  hr 
placed  at  the  top  left-hand  corner  of  all  letters  intended  for  thie  column 

Question  No.  113. 

I have'  received  advice  to  fit  magnetic  clutches  in  my 
machine  shop  instead  of  the  fast  and  loose  pullevs  so  neces- 
sary for  machine  operation.  Can  anv  reader  tell  me  how 
these  are  operated,  and  what  type  of  clutches  1 shall  re- 
quire? My  lighting  voltage  is  230  volts. — “Planer.” 

Question  No.  114. 

What  are  the  advantages  of  shunt  motors  over  series 
motors  for  lift  operation,  or  vice  versa ? I am  fitting  shunt 
motors  to  some  lifts  in  the  works  where  I am  employed, 
these  being  already  on  hand.  Gan  any  reader  give  me 
some  practical  hints  concerning  operation,  controllers,  limit 
gear,  etc.? — “Floor.” 

< Replies  to  Questions  Nos.  113  and  114  must  be  received 
not  later  than  March  26,  1921.) 


Replies  to  Question  No.  109. 

Two  second  prizes  have  been  awarded  this,  week  to 
0 M.M.”  and  “ Frequency.”  These  competitors  will, 
therefore,  receive  five  shillings  each. 

The  first  step  is  to  find  the  resistance  of  each  step  of 
the  starter  that  will  limit  the  starting  current  to  a 
predetermined  , amount,  generally  150  per  cent.,  and 
sometimes  200  per  cent., of  the  nof+nal  full  load  current. 


Assuming  an  efficiency  of  90  per"  cent., 
the  electrical  input  = ( ~~~ ^ watts, 

and  normal  full  load  current  = 100  ^amps. 

90  X 440  r 


= 75  amps  approx. 
Assume  a maximum  current  of  150  per  cent,  normal 

~~  * 75)  amps,  and  assuming  an  armature  resis. 
of  *5  ohms. 

The  total  resistance  of  the  armature  and  starting 

x75)  = T 

. \ R =3*9  ohms  approx. 

As  the  machine  begins  to  speed  up,  a back  E.M.F. 
"e"  will  be  generated,  giv^n  by 


resistance  must  be  R,  given  by  { 


I5p 

100 


•••  75  = 4^rg  - *im  *47 '5  volts- 

On  the  2nd  step  of  the  starter,  the  total  resis.  in  circuit 
given  by  R,  is  found  from 
^50x  75.  = 44Q.-  I4715  = 2-6  ohms. 

And  back  E.M.F.  “ e,  ” given  by 

75  = ~RT  *'•  ^ = 245  volts- 


On  the  3rd  step  of  starter  total  resis.  R,  is  found  from 

( T5°  x 75  \ _ 440 - 245  r _ ohms. 

\ 100  JR,  ' 

And  back  E.M.F.  “ e3  ” given  by 

75  = .44° _ze*  e,  = 312  volts. 

' 173 

On  the  4th  step  of  starter  total  resis.  R:i  is  found  from 
/i50  X 75\  = i40_-3i2  , R ri  ohms. 

V 100  / R3 

And  back  E.M.F.  “ e,  ” given  by 


75 


440-  g4 
11 


~ 357 '5- 


On  the  5th  step  of  starter  total  resis.  R,  is  found  from 
C*6*  -75\  = 440  - 357,-5  . R ohms. 

V 100  / R, 


Further  calculation  would  produce  RA  = less  than 
.5  ohms,  i.e.,  the  resis.  of  the  armature.  Foimuke  can 
be  found  in  text  books  for/piicklv  obtaining  t jie  number 
and  the  resistance  of  steps,  but  it  is  more  helpful  to 
have  the  steps  worked  out  as  above. 

Tabulating  we  get — 


Step.  Total  Resis. 

5 R*  = 73  ohm 
4 R3  = I T ohm 

3 R2  = 173  ohm 

2 R,  = 2*f>  phm 

1 R = 39  ohm 


Resis.  of  step 
which  = Total  resis.  - resis. 

of  (last  step  4 arm.) 
r4  = ■ 73-  *5  *=  ’23  ohms 
= 1 ’I  - 73  - '37  ohms 
r2  = 1 73-  1 *1  = *63  ohms 
r,  = 2 *6  - 1 73  = -87  ohms 
r =3*9  — 2*0  = 1 *3  ohms 


It  may  be  possible  that  this  size  of  starter  may  have 
a further  starting  step  to  prevent  the  full  value  of  the 
maximum  current  being  switched  on  to  the  motor  on 
the  first  step.  This  can  be  readily  calculated  depending 
on  the  permissible  current  on  the  first  step. 

Having  determined  the  ohmic  values  of  the  steps,  it 
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is  necessary  to  now  determine  tKe  sectional  area  of  the 
resistance  material  and  the  length.  Assume  a 30  seconds 
period  for  starting. 

The  sectional  area  a is  given  by  the  formulae — 

/ *24  Ca  t x c/>  a = area  scluare  min. 

1 (T  where  c = current  (average). 

* * ' 1 2 £ = starting  period. 

<i>  = specific  resis.  of  mate- 
, rial. 

y - specific  weight. 

\f/  - specific  heat. 

(Tj-Tj)  = temp,  rise  which  can 
be  taken  as  200°  c. 
for  a safe  limit. 


If  we  propose  to  use  iron  wire,  average  values  are 
Y = 77,  <l>  = *1042,  ^ = *113,  and  - *028. 


a = / = 4-875  sq.  mm.  which 

y 200  , -jr 

would  correspond  to  a 12  gauge  wire. 

The  length  of  wire  required  for  each  step  can  be  found 

from  the  formulae — resis.  of  stqp  = 

(a  =4*875) 

^ , “ Frequency." 

To  grade  the  starting  resistance  satisfactorily,  it 
should  be  divided  so  that  the  ohmic  values  of  the 


028x75x75x30 


several  divisions  are  in  a - geometrical  progression. 
The  number  of  contact  studs  are  not  given  in  the 
question.  Suppose  there  are  21  studs ; then  the 
resistance  will  be  divided  into  20  parts.  If  we  allow 
for  40  amperes  when  contact  lever  is  on  the  first  stud, 
the  total  resistance  of  armathre  and  resistance  will 


= = 11  ohms.  The  resistance  of  the  armature 

40 

will  be  something  like  *2  ohm.  If  the  resistance  of  the 
armature  is  not  known  it  can  be  found  by  “ bridge  ” 
or  by  amperemeter  and  millivoltmeter. 

The  ratio  of  the  progression  may  be  found  from  : 
(armature  res.)  r”  = (res.  of  armature  4-  starter) 
wiiere  r - ratio 

and  n - number  of  divisions  of  the  resistance. 

. 2 r”  = 11 


»•=  20/55 


= 1 *2218 

Armature  J = *2  ohm 

1st  division  = (*2  X 1*2218)  - *2  = 04436 

2nd  division  =*4436x1*2218  = *0542 

3rd  division  = *0542  X 1*2218  = 0662 


20th  division  . = 1*9857 

Total  11  ohms 

With  a larger  number  of  divisions  in  the  resistance, 
acceleration  would  be  slower  and  vice  versa. 

Above  has  been  taken  as  a fair  average,  but  each 
starter  should  be  considered  in  connection  with  the 
wfork  it  actually  has  to  perform.  It  will  be  recognised 
that  some  loads  have  much  more  inertia  than  others 
and  require  more  liberally  designed  starters. 

The  first  17  divisions  (counting  from  armature)  to 
be  of  No.  8,  the  other  three  of  No.  10  Eureka  wire. 

" M.  M.” 


THE  OSRAM  G.E.C.  LAMP  WORKS. 

At  the  invitation  of  the  General  Electric  Co.,  Ltd., 
cin  Friday  last,  the  Institution  of  Municipal  and 
County  Engineers  and  representatives  of  the  Press 
paid  a visit  to  the  spacious  modern  Osram  factory  at 
Hammersmith.  This  factory  now  gives  employment 
to  over  3,000  workers,  and  contains  some  of  the  most 
ingenious  automatic  machinery  in  the  World.  It  has 
grown  steadily  to  its  present  size  and  importance  since 
1908,  when  the  patent  rights  for  the  manufacture  in 
Great  Britain  of  Osram  lamps  were  acquired.  The 
factory  for  their  manufacture  was  erected  adjoining 
the  “Robertson  ” Lamp  Works  (started  in  1893  for  the 
manufacture  of  carbon  filament  lamps)  and  was  the 
first  large  factory  in  this  country  for  the  production 
of  metal  filament  lamps.  A visit  to  the  factory  to-dav 
reveals  the  fact  that  it  as  independent  of  outside  aid, 
as  will  be  appreciated!  from  the  followiing  brief  descrip- 
tion of  the  manufacturing  prowesses : — 

The  filament  is  prepared  from  pure  tungsten, 
obtained  from  ore  mined;  in  the  British  Dominions 
overseas.  In  the  form  of  powder  it  is  compressed  by 
powerful  hydraulic  presses  into  rectangular  bars, 
which,  by  a series  of  interesting  processes,  are  gradu- 
ally hammered  and  drawn  into  a wire  of  extreme  fine- 
ness varying,  of  course,  according  to  the  size  and 
voltage  of  lamp  for  iwhich  fit  is  intended.  The  wire  is 
then  wound  upon  bobbins  and  stored  lor  use  as 
required. 

To  support  the  filament  the  stem  or  “spider”  is 
formed  from  glass  tube  and  rod  cut  into  suitable 
lengths.  Short  lengths  of  tube  are  flanged  at  one  end 
by  a machine  fed  from  hoppers,  and  the  solid  glass 
centre  rods  are  cut  and  shaped  by  blow-pipe,  studs 
being  formed  to  carry  the  filament  supports.  The 
leading-in  wires  are  built  up  of  copper,  platinum  and 
nickel,  and  in  the  next  stage  flanged  tube,  centre  rod 
and  leading-in  wires  are  fused  together  and  hermetic- 
ally sealed. 

The  actual  wires  that  support  the  filament  are  of 
nickel,  cut  and  looped  ingeniously  by  a machine,  and 
when  these  have  been  inserted  the  “spider”  is  ready 
for  the  winding  on  of  the  filament  of  tungsten,  a 
delicate  process  done  by  hand  ; it  is  then  “ set  ” by 
flashing  in  an  atmosphere  of  hydrogen,  diluted  with 
nitrogen  to  prevent  explosion.  The  complete  foot 
carrying  the  filament  is  now  inserted  in  the  bulb, 
which  has  previously  been  provided  with  a glass 
exhausting  stem,  sealed  in  position  bv  the  blow-pipe, 
but  to  be  removed  later.  The  glass  is  made  and  the 
bulbs  blown  at  the  company’s  Lemington-on-Tyne 
Glassworks.  Next  the  bulbs  are  exhausted  six  or  eight 
at  a time  and  rapidly  tested.  The  girls  who  carry  out 
’this  process  sit  on  trolley  seats  that  run  on  raijs, 
smoothly  and  easily,  and  are  thus  able  to  pass  quickly 
up  and  down  from  one  set  of  lamps  to  another,  and 
to  supervise  several  groups  with  very  little  trouble. 
The  lampsi  are  then  sealed  off,  the  only  trace  of  the 
exhausting  stem  left  being  the  familiar  “pip.” 

Samples  from  each  batch  of  lamps  are  put  through 
life  tests  extending  to  many  hundreds)  of  hours,  and 
on  the  “ ageing  racks  ” wrhere  the  lamps  are  constantly 
burning,  inspection  continually  goes  on ; should  any 
fault  betray  itself  during  this  prolonged  trial,  the  lamp 
is  immediately  scrapped.  Every  lamp  at  this  stage 
goes  to  the  photo-metric  department,  where  it  is  tested 
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and  graded.  After  this  comes  the  placing*  on  of  the 
cap  and  the  soldering*  of  the  leading-in  wires.  The 
caps,  received  from  the  Birmingham  works  of  the 
company,  require  the  insertion  of  contact  ^pieces, 
which  are  fixed  in  position  by  a special  insulating 
material  of  a glass-like  nature  known  as  “vitrite.” 
1 his  operation  is  carried  out  on  automatic  machines. 
After  a final  test  has  been  made  comes  branding,  a 
last  clean-up  and  packing  ready  for  despatch. 

The  gasfilled  lamp  is  made  in  a very  similar  manner, 
speaking  generally,  but  a few  additional  processes 
are  necessary.  The  filaments,  for  instance,  are 
“ spiralised  ” by  winding  the  tungsten  wire  into  finely 
coded  helices  on  suitable  mandrels  running  at  high 
speed,  great  care  being  necessary  to  ensure  the  correct 
spacing  between  the  turns.  After  the  bulbs  are 
exhausted  of  air,  they  are  filled  with  the  necessary 
inert  gas,  which  may  be  either  argon  or  nitrogen, 
according  to  the  type  of  lamp;  nitrogen  being  used 
only  for  heavy  current  lamps.  The  argon  used  is 
obtained  by  a liquid  air  plant  at  the  factory,  the  pro- 
cess  being  known  as  direct  fractionation. 

The  automatic  machinery,  much  of  it  designed  on 
the  premises,  never  fails  to  attract  attention  on 
account  of  its  ingenuity,  but  even  more  wonderful  is 
the  process  of.  blowing  bulibs  by  machinery  at  the 
G.E.C.  Leaning  ton -on-Tyne  Glassworks.  Here  there 
is  no  intervention  of  human  hands  between  the  red 
hot  molten  glass  and  the  perfect  bulb,  and  one 
attendant  can  supervise  the  production  of  thousands 
of  bulbs  in  a day.  Modem  gas-fired  furnaces,  the 
temperature  of  which  is  controlled  by  electrical 
pyrometers,  are  installed — the  works  producing  their 
own'  gas — and  every  appliance,  every  invention  or 
application  of  science  that  tends  to  increased  produc- 
tion and  efficiency  of  manufacture,  is  adopted. 

Reference  should  also  be  made  to  the  finely  equipped 
and  excellently  staffed  research  laboratories  of  the 
G.E.C.  at  Hammersmith,  as  well  as  to  the  fact  that 
further  extensions  to  the  Osram  Lamp  Works  on  a 
very  large  scale  are  in  contemplation,  some  of  which 
are  on  the  verge  of  completion,  with  the  aim  of  not 
only  meeting  the  requirements  of  this  country,  but  of 
filling  the  enormous  overseas  demand. 

At  the  conclusion  of  the  inspection  the  whole  party 
adjourned  to  the  Clarendon  Hotel  when  Mr.  C.  Wilson 
presided  at  an  excellent  luncheon.  He  was  ably  sup- 
ported by  Mr.  Fletcher  (a  co-director),  Mr.  Driver, 
Major  Palmer,  Mr.  Heather  and  other  members  of 
the  G.E.C.  organisation.  The  toasts  included1  ‘The 
Institution  of  Municipal  and  County  Engineers,”  pro- 
posed by  Mr.  Wilson  and  replied  to  by  Mr.  T.  W.  A. 
Hayward,  Borough  Engineer  of  Battersea;  “The 
G.E.C.,"  proposed  by  Mr.  Norman  Scrogie,  Borough 
Engineer  of  Hackney,  and  well  answered  by  Mr. 
Fletcher,  who  said,  they  v aimed  at  making  the  factory 
the  leading  one  of  its  kind  in  4:he  world;  and  “The 
Press,”  of  which  Councillor  Charles  Pascall  made  very 
flattering  remarks,  and  on  whose  behalf  our  old  friend 
Mr.  Chambers-Smith  (editor  of  Municipal  Engineering) 
gave  due  thanks  in  an  excellent  speech.  Then  Mr. 
Soorgie  proposed  ‘‘The  Chairman,”  who  was  har- 
moniously told  “he’s  a jolly  gaud  fellow,”  and  Mr. 
Wilson  said  he  appreciated  the  kindly  remarks,  after 
which  he  vacated  the  chair  for  the  e^Uinuanee  of  a dis- 
cussion by  the  members  of  the  Institution.  Altogether 


a very*  pleasant  function  arranged  .with  that  care  and 
forethought  which  one  always  associates  with  Major 
Palmer  and  the  G.E.C.  publicity  department. 


A NEAT  CORD  GRIP  PENDANT  BOX  FOR 
CONDUIT  WIRING. 


The  illustration  shows  the  latest  pattern  cord  grip 
pendant  box,  for  use  with  screwed  conduits,  as  made 
by  the  Metallic  Electrical  Engineering  Company,  of 
Meta  House,  Corporation  Street,  Birmingham.  The 
box  itself  is  of  malleable  iron,  tapped  four  ways,  and 


a neat  dome  cover  of  steel  bronze,  held  in  position  b' 
two  screws,  is  provided.  Thus,  a ceiling  rose  is 
unnecessary,  and  economy  in  wiring  costs,  combined 
with  neatness,  is  thereby  secured.,  The  complete  box, 
which  is  a War  Office  pattern,  is  strongly  made,  and 
most  suitable  for  use  in  ships,  schools,  churches, 
public  buildings,  etc. 


A leaflet  giving  the  reduced  prices  now  in  force  of  Osram  miner’s 
hand  lamp  pattern  bulbs  with  bow  filaments  is  being  circulated 
by  the  G.E.C.  The  leaflet  also  refers,  briefly,  to  the  44  Kingsway” 
miner’s  electric  hand  lamp.  The  bulbs  comply  with  H.M.  Home 
Office  Regulations  applying  to  miners’  hand  lamps  and  give  a 
minimum  illumination  of  i British  c.p.  at  the  rated  voltage. 
The  filament  has  been  designed  to  give  uniform  brilliance  over 
its  whole  length  and  to  have  great  mechanical  strength. 

We  have  received  from  the  Henry  Welle  Oil  Company,  II, 
Haym&rket,  London,  S.W.i.,  a copy  of  an  interesting  brochure 
entitled  44  The  Germ  Process  in  a Nutshell.”  In  this  booklet 
the  remarkable  results  obtained  by  this  radical  innovation 
in  the  practice  of  lubrication  are  set  forth  in  novel  and  most 
convincing  manner.  It  is  claimed  that  44  germ  process  ” lubricat- 
ing oils  have  about  26  per  cent,  higher  lubricating  efficiency 
than  mineral  oil  of  the  same  viscosity,  also  this  efficiency  \s 
maintained  much  longer.  In  other  words,  a thin  44  germ  ” 
oil  does  the  same  or  better  work  than  a 15  per  cent,  thicker 
plain  mineral  oil  and  effects  a corresponding  saving  in  lubrication 
costs.  Some  of  the  many  uses  of  44  germ  process  ” oils  are  noted 
m this  publication,  which,  together  witli  other  literature  on  the 
subject,  will  be  sent  gratis  by  the  firm  to  all  oil  users.  The  new 
process  is  one  of  fiist-elass  importance  to  all  users  ol  machinery, 
and  the  Henry  Wells  Oil  Co.  are  at  all  times  willing  to  gi\e 
advice  and  information  on  the.  subject.  In  conclusion,  it  may- 
be mentioned  that  the  44  germ  process  ” is  entirely*  British. 


Meetings. — The  Junior  Institution  of  Engineers  will  meet  u 
Friday  1st  April,  at  39,  Victoria  St.,  Lecturettc.  44  Pneumatic 
Conveyors,”  by*  Mark  Jennings  (Member),  at  7.30  p.m.  Also  on 
Tuesday*,  5th  April,  Visit  to  the  Works  of  the  Tunnel  Portland 
Cement  Co.,  Grays,  Essex.  The  patty  will  assemble  in  the 
Ixroking  office  of  Grays  Station  a*  2.30.  And  on  Friday,  8th 
April,  at  Caxton  Hali,  at  S p.111.,  (Questions  and  General  Dis- 
cussion. 
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Various  Items. 


Accrington. — The  T.C.  have  granted  free  passes  to  all  ex- 
Service  men  resident  in  Accrington  who  are  unable  to  move 
about  without  artificial  assistance. 

Removal. — On  and  alter  April  4,  1921.  the  registered  office 
ol  the  General  Klee  trie  Company,  Ltd.,  will  be  situated  at 
Magnet  House,  Kingsway,  London,  W.C.2. 

City  and  Guilds’  Final. — Readers  who  are  inter  s ed  in  the 
C.  cS:  G.  exams,  will  be  pleased  to  hear  that  we  have  ananged 
to  publish  the  Solutions  to  the  Final  Papers  in  Electrical  En- 
gineering which  are  to  be  set  in  the  forthcoming  exams.,  and  they 
will  appear  in  our  columns  in  due  course. 

Freemasonry. — The  Secretary  of  the  Kelvin  Lodge  wishes 
to  remind  the  members  that  owing  to  the  Easter  holidays 
the  next  regular  meeting  will  be  held  on  Thursday,  March  31, 
and  not  on  Friday,  March  25  (Good  Friday),  and  trusts  that  they 
will  turn  up  ;n  good  force  on  that  date. 

H.  Pratt,  Ltd.,  heating  and  ventilating  engineers,  of  High 
Street,  Aston,  Birmingham,  have  opened  an  electrical  depart- 
ment in  connection  with  the  installation  of  electric  lighting 
and  power  plants  and  the  sale  of  electrical  plant  and  accessories. 
The  company  will  be  pleased  to  receive  catalogues  and  prices 
from  manufa:turcis  desirous  of  entering  into  business  relations. 

Dowlais— Cardiff  Colliery.— The  B.T.-H.  Co.,  Ltd.,  have 
installed  a new  mixed  steam  turbo  air  compressor,  considered 
to  lie  one  of  the  largest,  if  not  the  largest,  of  its  kind  in  the 
United  Kingdom.  The  turbine  is  01  the  impulse  type,  de- 
veloping 2,300  to  2,400  horse-po4ver  and  a speed  of  3,000  re- 
volutions per  minute.  The  compressor  is  of  the  B.T.-H.  rotary 
type,  with  a capacity  of  14,000  cubic  feet  oi  air  per  minute. 

“ Of  Very  Great  Use.”—  That  is  what  a well-known  electrical' 
engineer  has  just  written  about  “ The  Practical  Electrician's 
Pocket  Book.”  It  is  a pleasing  testimonial,  and  as  it  was  quite 
voluntary  on  the  part  ol  the  writer,  it  is  all  the  more  gratifying. 
Any  reader  who  has  not  yet  purchased  his  copy  of  the  1921 
edition  should  do  so  promptly , because  the  stock  is  rapidly 
running  out.  From  bookstalls  and  booksellers  everywhere. 
Remember  the  title.  1 

An  Experiment  at  Newport— The  Harbour  Board  fiave  had 
submitted  to  them  plans  prepared  by  the  Borough  Electrical 
Engineer  for  the  establishment  of  a single  unit  pumping  station 
for  the  purpose  of  making  investigations  to  demonstrate  the  use 
of  river  water  for  condenser  codling  purposes  as  a practical 
proposition  or  otherwise.  The  Works  Committee  recommended 
the  Board  to  approve  the-  scheme,  subject  to  the  Corporation 
giving  an  undertaking  to  relieve  the  Board  of  all  liability 
arising  from  accident. 

Marconi  Station  for  Switzerland. — The  Marconi  Co.  has  been 
authorised  by  the  Swiss  Government  to  construct  a wireless 
telegraph  station  lor  operation  over  a period  of  25  years  by 
a Swiss  company.  The  station’ is  to  be  erected  near  Berne, 
about  1,300  ieet  above  sea  level, ■ and  a Marconi  valve  con- 
tinuous wave  transmitter  of  25  lew.  capacity  will  be  used,  the 
aerial  being  carried  on  two  towers  300  ft.  high.  Up-to-date 
apparatus  for  high  'speed  automatic  working  will  be  installed 
jor  commercial  and  Press  work. 

Clyde  Valley  E.P.  Company.— in  common  with  most  of  the 
big  power  companies  this  company's  balance  sheet  and  state- 
ment of  accounts  for  the  past  year  makes  satisfacloiy  showing 
all  round.  A final  dividend  of  10  per  cent,  per  annum  on  the 
ordinary  share  capital,  making  per  cent,  for  the  year,  is 
recommended.  The  13,000  kw.  turbo-alternator,  installed 
at  Yoker  Power  Station,  has  been  running  since  March  last 
year  on  commercial  load,  but  the  installation  of  the  13,000  kvv. 
turbo-alternator  at  Clyde's  Mill  Power  Station  has  been  con- 
siderably delayed,  but  it  is  expected  that  the  plant  will  be  in 
operation  in  June. 

Meetings. — The  Inst.  E.E.  will  .meet  on  Thursday,  April  7, 
at  the  Inst.  C.E.,  Great  George  Street,  Westminster,  S.W.i., 
at  0 p.m.  Paper  : “ Some  Recent  Developments  in  Steam 

Turbine  Practice,”  by  K.  Baumann. — A gencial  meeting  of  the 
Institution  of  Production  Engineers  will  be  held  on  Saturday 
April  2,  at  5 p.m.,  at  2 and  4,  Tudor  Street,  • London, 
F.C..J.,  when  the  Articles  of  Association^and  Bv-laws  which  ; 
have  Ikvh  drafted  by  the  provisional  •committee  w ill  be  sub-  i 
mitted  for  the  approval  of  the  meeting.  -All  interested,  and 
particularly  prospective  members,  are  invited  to  attend  and 
to  signify  their  intention  of  being  present  to  the  II011.  Secretary, 


March  25,  1921. 


Mr.  A.  T.  Davcy,  6,  St...  James’s  Square,  Holland  Park,  Ken- 
sington, W.n.,  in  order  that  the  necessary  arrangements  may 
be  made. 

Water  Power Jand  Industrial  Development. — At  a meeting  of 
the  Inst,  of  C.E.  ol  Ireland,  held  at  35,  Dawson  Street,  Dublin, 
on  the  7th  inst„  Mr.  Francis  Bergin,  president,  in  the  chair, 
a paper  on  “ Hydraulic  Power  for  Industrial  Development,” 
by  Mr.  John  Rochlord,  was  read.  The  growing  demand  for  the 
development  oi  the  industries  in  Ireland,  the  paper  stated, 
required  a means  of  supplying  power  at  a cheap  late  for  factories, 
etc.  The  many  loughs  and  rivers  in  Ireland  were  awaiting 
to  give  their  powerful  assistance  to  the  industrial  movement 
without  payment,  and  it^was  possible  to  construct  dams  in 
v arious  places  for  storing  the  excess  water  in  winter  and  during 
non-working  hours.  Should  a steel  pipe  be  brought  from  the 
Round  wood  Reservoir  to  Dublin  the  pressure  would  be  180  lb 
per  sq.  in.  Even  at  the  present  time  power  could  be  obtained 
from  the  Water  flowing  into  the  city.  The  overflow  at  the  by- 
wash pier  during  the  winter  months  could  also  be  utilised  for 
electric  lighting  and  factories.  By  taking  advantage  of  that 
supply  and  othci  suitable  loughs  and  dams  the  city  rates  could 
be  leduced,  the  tram  fares  lowered,  and  industries  encouraged. 
It  only  remained  for  the  Government,  the  author  said  in  con- 
clusion, to  develop  its  industries  by  utilising  the  extensive 
available  water  power,  and  thus  cheapen  production. 


Trade  Notes. 


V The  Rodney  Foundry  Co.,  of  89,  Larcom  Street,  Walworth 
Road,  London,  S.E.17,  have  just  completed  the  addition  of 
another  bay  to  one  ol  their  foundries,  and  are  prepared  to 
quote  special  rates  for  machine-moulding  repetition  work. 
They  claim  that  they  can  supply  general  engineers'  castings 
of  such  quality  at  such  prices  as  will  compare  favourably  with 
any  in  the  country. 

Spauldings  Ltd.  (40,  Gloucester  Street,  Cleikenwell,  E.C.i), 
manufacturers  of  high-grade  vulcanised  fibre  in  sheets  (hard 
and  flexible),  tubes,  rods  and  in  special  shapes  to  meet  all  elec- 
trical requirements,  have  sent  us  a 4-page  leaflet  illustrating 
a number  ol  their  productions.  They  inform  us  that  they 
supply  cheaply,  quickly,  work  to  close  limits,  and  guarantee 
a high  and  uniform  giade  of  material.  r 

The  General  Electric  Co..  Ltd.  (67,  Queen  Victoria  Street. 
E.C.4),  have  recently  published  a leaflet  dealing  with  “ Wkton 
— -M.L.”  circuit  breakers.  These  are  compact  breakers  of  the 
laminated  brush  type,  with  anxiliary  metal  contacts  and  caibon 
break.  The  main  contact  blocks  on  the  switch  arm  are  connected 
electrically  by  two  metal  strips  w'hich  carry  the  main  current. 
These  strips  operate  two  spring-mounted  catch  pieces  which 
engage  with  a cylindrical  catch.  An  overload  causes  sufficient 
expansion  of  the  strips  to  release  this  cylindrical  catch,  thus 
operating  the  breaker.  A time  lag  based  on  heating  is  thus 
inherent.  No-voltage  attachments  can  be  fitted,  and  certain 
adjustments. provided.  The  breakers  are  made  in  the  “open,” 
“ironclad  factory,”  • and  “mining”  types.  Weights,  prices, 
and  dimensions  are  given. 


ELECTRICIANS 

Should  only  handle  j;  || 

^ 

live  wires  when 

Our  Gloves  are 

protected  with  J 

J y manufactured  by  a 

PURE  PARA 

special  process 

which  keeps 

RUBBER 

them  perfectly 

GLOVES.  ■ 

They  will  stand 

You  cannot  afford 

any  climate. 

to  take  any  risk. 

™ — 

k Sample  Pair  . sent  on  receipt  of  P.O. 

I gloves  are  not  approved  of  and  sent 

for  9 6,  which  will  be  returned  if 

back  within  3 days  after  receipt. 

for  details  B DAVID  MOSELEY  & SONS,  LD., 

ARDWICK,  MANCHESTER. 


Digitized  by 


Google 


• April  i,  1921. 


ELECTRICITY, 


181 


CONTENTS.  »aob 

Electrification  of  a Diamond  Cutting  Factory  ...  ...  18 1 

Industrial  Applications  of  X Rays  ...  ...  ...  ...  182 

Ijondon  and  Home  Counties’  Electricity  District  ...  ...  184 

Current  Topics  ...  ...  ...  ...”  ...  ...  ...  187 

Questions  and  Answers  by  Practical  Men  ...  ...  ...  188 

German  Reparation  ...  ...  ...  ...  ...  ...  188 

Electrons  ...  ...  ...  ...  ...  ...  ...  189 

Ex-British  Westuighouse  Association  ...  ...  ...  190 

Vickers-Petter  Semi-Diesel  Oil  Engine  ...  ...  ...  190 

Mercury  Arc  Rectifiers  ...  ...  ...  ,..  ...  190 

Telegraphy  193 

Various  Items  ...  ...  ...  ...  ...  ...  ...  194 

Trade  Notes  ...  ...  ...  ...  ...  ...  ...  194 


ELECTRIFICATION  OF  A DIAMOND  CUTTING 
FACTORY. 


Considerable  attention  ihas  recently  been  drawn  to  the 
opportunities  of  profitable  employment  afforded  to  disabled 
soldiers  by  the  introduction  into  this  country  of  the  diamond 
cutting  industry,  the  schemes  having  been  inaugurated  by 
Sir  Bernard  Oppenheimer,  who  has  had  four  factories 
built,  using  Belgian  experts  as  original  instructors.  The 
three  (branch  factories  are  intended  as  training  centres  from 
which  the  men  will  ultimately  be  drafted  to  the  main 
works,  which  are  at  Brighton,  where  operations  are  carried 
out  on  a commercial  Ibasis,  the  men  being  enabled  to  earn 
a wage  which,  though  not  very  large  at  first,  soon  compares 
favourably  with  that  earned  in  other  skilled  trades. 

The  Brighton  factory  has  been  equipped  throughout  on 
modern  lines,  the  buildings  being  commodious,  light,  and 
clean.  It  was  recently  inspected  by  H.R.H.  the  Prince  of 
Wales.  For  the  employees  still  in  need  of  medical  treat- 
ment a special  surgery  is  available  ; treatment  is  given  as 
required,  with  the  minimum  interference  with  the  men’s 
ordinary  work.  This  medical  treatment,  where  necessitated 


Fig.  i.— Generai  View  of  Polishing  Bay  with  Roof 
Motors. 


by  war  disabilities,  is  provided  by  an  arrangement  with  the 
Ministry  of  Pensions.  Electric  power  is  used  throughout 
for  the  various  sawing,  cutting  and  polishing  Ttiachines, 
the  workshops  containing  in  all  105  motors  with  the  neces- 
sary control  gear.  Both  D.C.  and  A.C.  power  is  brought 
in  from  the  mains  of  the  Brighton  Corporation.  The 
former  if  460  volt  3-wire  for  lighting,  and  the  latter  is 
6,600  volt  3-phase  transformed  down  to  400  volts,  and 
distributed  to  the  motor  circuits  through  a G.E.C.  switch- 
beard. 

The  buildings  are  in  two  large  three-storied  blocks  on 
opposite  sides  of  the  wad,  each  forming  three  sides  of  a 
rectangle.  By  f*ir  the  greater  part  of  3ie  space  is  taken 
up  bv  bays  similar  to  that  shown  in  Fig.  1,  each  with  about 
100  polishing  units.  It  will  be  more  convenient,  however, 
to  consider  the  various  workshops  in  such  sequence  that 
tlv?  processes  of  diamond  cutting  and  polishing  are  dealt 
with  in  the  order  in  which  they  are  performed.  The  first 
step  necessary  on  receipt  of  the  uncut  diamond  is  to  mark 
it  out;  it  is  then  sawn  into  suitable  sizes.  This  is  accom- 
plished by  means  of  saws ; the  diamond,  during  this  process, 
is  in  a clamp  which. admits  of  the  most  delicate  adjustment. 


Fig.  2. — One  of  Two  io-h.p.  Motors  Driving  Sawing 
Machinery. 


The  saws  are  driven  from  line  shafts,  two  10-h.p.  squirrel 
cage  motors,  running  at  960  r.p.m.,  being  required  in  the 
room  shown.  In  Fig.  2 one  of  these  motors  with  auto- 
tnansformer  starter  is  shown.  It  is  interesting  to  note  that 
the  saw  blades  used  are  o*f  phosphor  bronze,  3/ioooths  of 
an  inch  thick.  They  are  trued  up  in  centres,  and  on  them 
is  pressed  diamond  dust  and1  olive-oil  so  as  to  produce  the 
required  degree  of  cutting  power.  Two  of  these  saw- 
making sets  are  to  be  seen  on  the  bench  in  Fig.  3.  each 
driven  by  1/10  h.p.  motors  at  2,000  r.p.m.  The  sawing- 
room  contains  in  all  six  of  these  benches.  When  the  dia^ 
monds  have  been  sawn  to  suitable  sizes  for  further  treat- 
ment, they  are  cut.  The  cutting  is  really  turning  by  hand 
on  small  lathes.  One  diamond  is  used  as  a tool  to  take 
corners  and  sharp  edges  off  another,  and  the  stone  is  thus 
brought  roughly  to  the  shape  of  the  finished  jewel. 

The  stone  is  next  polished  by  pressure  on  a rotating  disc. 
There  are  1,500  of  these  polishing  units  installed.  It  may 
appear  somewhat  surprising  that  the  space  devoted  to  saw- 
ing and  cutting  is  so  modest,  but  it  must  be  borne  in  mind 
that  one  man  takes  charge  of  as  many  as  20  stones  at  a 
time  on  the  saws  and  that  cutting  is  a very  rapid  process, 
whereas  each  individual  facet  (there  are  58  on  each  stone) 
must  be  separately  formed  on  the  polishing  discs. 

The  polishing  bays  are  each  equipped  with  six  7J  h.p. 
squirrel  cage  motors,  each  machine  driving  17  discs  at  a 
speed  of  2,400  r.p.m.  In  die  four  bays  on  the  first  floor 
of  the  two  buildings  the  motors  are  on  the  floor,  but  in  the 
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bays  on  the  top  floor,  the  motors  are  suspended  from  the 
roof.  Each  motor  in  these  bays,  as  throughout  the  instal- 
lation, is  controlled  by  an  auto-transformer  starter  panel. 

From  the  electrical  point  of  \’iew  (the  chief  interest  lie9 
in  the  extent  to  which  the  electric  drive  fits  in  with  the 
main  object  kept  in  view  in  laying  out  the  factory  and  its 
equipment — that  is,  the  provision  of  simple,  dean  and 
efficient  methods  of  carrying  out  the  various  processes 
involved. 


Distribution  Boxes  in  Sawing-room 


A word  should  also  be  said  as  to  the  lighting  scheme, 
which,  by  a suitable  combination  of  general  and  local  units, 
enables  a high  degree  of  illumination  to  be  concentrated 
upon  any  part  of  the  work  in  hand.  Each  man  has  a 
unit  consisting  of  Osram  G.E.C.  lamp  and  enamelled 
reflector  with  flexible  lead,  which  is  hung  just  above  the 
bench  when  not  in  use.  When  the  extreme  accuracy  re- 
quired in  polishing  a small  diamond  is  considered,  it  will 
at  once  be  obvious  how  necessary  is  an  efficient  lighting 
system. 

The  whole  of  the  electrical  equipment  for  both  power  and 
lighting  was  supplied  by  the  General  Electric  Go.,  Ltd., 
who  obtained  permission  from  Dr.  Beckit  Burnie,  the 
General  Manager  of  the  factory,  to  take  the  photographs 
reproduced.  He  also  kindly  supplied  much  of -the  infor- 
mation given. 


INDUSTRIAL  APPLICATIONS  OF  X-RAYS. 


In  his  third  Cantor  Lecture  at  the  Royal  Society  of 
Arts  on  Monday,  March  21,  Major  G.  W.  C.  Kaye 
dealt  with  the  practical  application  of  X-rays  to  the 
testing  of  materials — a method  which  enabled  the  whole 
a r tide  to  be  tested  without  damage,  detected  concealed 
defects,  and  showed  the  accuracy  of  assembling  of 
component  parts.  The  development  of  industrial  radio- 
logy had  been  bound  up  with  that  of  the  Coolidge 
tube,  and  both  during  and  since  the  war  X-rays  had 
been  applied  to  a variety  of  branches  of  industry.  It 
should  be  made  clear  at  the  beginning  that  X-rays 
did  not  reveal  the  microscopic  structure  of  the  mate- 
rial. They  only  showed  the  gross  structure  of  the 
material  in  the  aggregate.  The  present  practical  ap- 
plication of  X-rays  to  the  investigation  of  materials 
had  reached  a point  when  it  was  possible  to  X-ray  lead 
to  a thickness  of  4 or  5 mm.,  tin  to  the  extent  of 
12  mm.,  carbon  steel  or  iron  to  the  extent  of  7.5  cm., 


aluminium  and  its  alloys  12  to  15  cm.,  and  wood  20  to 
40  cm.  It  was  difficult,  however,  to  lay  down  figures  of 
penetration  into  materials  precisely,  because  progress 
was  so  rapid  that  they  might  be  doubled  next  week. 
The  limiting  factor  was  the  length  of  exposure  and 
voltage,  and  it  was  possible  now,  for  example,  to 
get  a photograph  through  an  tinch  of  steel  in  rather 
less  than  a minute,  using  130,000  volts  with  a few 
mdLiarnperes  through  the  Coolidge  tube.  Within  the 
thicknesses  he  had  mentioned  it  was  possible  with  con- 
siderable accuracy  to  hunt  out  anything  of  a foreign 
nature  in  the  material  being  investigated,  aqd  even  to 
detect  the  finest  tool  marks  and  thin  mould  marks. 
Different  densities  in  the  materials  displayed  different 
densities  in  the  radiographs.  For  example,  a rivet 
would  show  darker  than  the  material  in  which  it  was 
placed,  whilst  carbon,  nickel  and  tungsten  steels 
differed  very  little  in  transparency.  This  property  of 
difference  in  densities  had  been  made  use  of  by  store- 
keepers. 

One  promising  outlet  for  the  X-ray  method  of  test- 
ing was  in  regard  to  welding.  Electric  and  oxy- 
acetylcne  welding  had  on  me  into  great  prominence 
during  the  war,  and  an  indifferent  welder  could  turn 
out  large  numbers  of  welds  which  appeared  to  be 
first  class,  but  which  in  practice  had  nevertheless  proved 
to  be  quite  unreliable.  There  was  no  adequate  mechan- 
ical test  for  a weld,  and  in  any  case  such  a test, 
whether  mechanical  or  microscopical,  destroyed  the 
Weld,  good  or  bad.  When  an  X-ray  photograph  was 
taken  of  a weld  the  presence  of  a shallow-  line  indicated 
that  ‘the  two  jxmts  were  not  truly  joined  together 
throughout  the  whole  of  the  depth  Blisters  and  blow- 
holes showed  up  as  light  spots,  and  were  the  sign,  in 
many  cases  of  overheating.  The  examination  by  X-ray 
photography  of  welds  up  to  1 in.  in  thickness  was 
now  quick,  easy  and  certain,  and  with  modern  equip- 
ment lengths  up  to  2 ft.  or  more  could  be  investigated 
at  once,  the  exposures  taking  a fraction  of  a second. 
The  amount  of  detail  revealed  in  the  photographs  was 
extraordinarily  good,  and  compared  favourably  with 
phot o- r reta  1 log r a phv , whiPch,  however,  only  tested  a 
tiny  bit  of  the  weld  and  involved  its  destruction.  He 
hardly  thought  the  X-ray  method  for  testing  welds 
had  made  the  progress  it  deserved,  perhaps  because  ,it 
was  a somewhat  severe  critic  of  present-dav  welding. 
Again,  X-ray  investigation  promised  to  be  exceedingly 
useful  for  the  detection  of  hidden  cracks,  which  were 
the  great  bugbear  of  metallurgists.  Such  cracks  were 
often  the  sequel  to  pipes  or  blow-holes  in  the  original 
ingot.  In  the  case  of  alloys  the  uneven  distribution  of 
•the  component  jiarts  resulted  in  a streaky  or  patchy 
negative.  X-ray  exairination  would  also  often  diag- 
nose defective  soldering  or  brazing,  the  substitution 
of  one  metal  by  another,  hidden  corrosion  In  gas 
cylinders,  ferro-concrete  and  the  armouring  of  cables, 
and  so  on.  X-ray  examination  also  proved  very  effec- 
tive during  the  war  in  regard  to  explosives,  particularly 
in  relation  to  enemy  ammunition,  the  exact  composi- 
tion of  which  we  dfid  not  know,  and  before  opening 
it  up  X-ray  examination  was  resorted  to  with  great 
success.  Most  of  this  work  was  carried  out  by  the 
Research  Dept,  at  the  Royal  Arsenal,  Woolwich. 

In  the  case  of  timber  different  varieties  absorbed 
X-rays  to  different  degrees.  The  peculiarities  in  the 
structure  were  shown  in  the  negatives,  it  was  easy  to 
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determine  hard  wood  from  soft  wood,  and  the  summer 
and  winter  growths  of  the  annular  rings  showed  up 
clearly.  X-rays  were  turned  to  good  account  in  this 
connection  duripg  the  war  in  thei  examination  of  timber 
for  aircraft  at  a time  when  the  submarine  was  en- 
dangering the  country's  supplies  of  high-grate  timber, 
such  as  spruce  and  Oregon  pine.  The  result  of  this 
was  that  designs  were  got  out  for  building  up  aero- 
plane parts  from  smaller  timber,  and  in  using  smaller 
timber  one  of  the  first  things  to  be  certain  about  was 
the  workmanship.  In  using  smaller  timber  for  struts 
and  spars  much  of  tlhe  Workmanship  was  completely 
hidden  from  vtieW,  and  it  was  impossible  to  ascertain 
the  quality  of  it  except  by  X-rays.  Wood  was  very 
transparent  to  X-r&ys,  and  thicknesses  up  to  18  in. 
could  be  dealt  wtith  very  rapidly.  Another  application 
was  in  examining  the  behaviour  of  the  built-up  struc- 
ture whilst  at  was  being  tested,  and  it  was  possible 
to  observe  which  parts  collapsed  first  in  the  hidden 
structure  as  the  material  was  put  under  test.  Radio- 
graphs taken  of  built-up  structures  in  this  way  threw 
an  astonishing  light  on  the  behaviour  of  built-up  aero- 
plane parts. 

Other  industrial  applications  of  X-rays  were  in  the 
manufacture  of  oarbon  and  graphite  brushes  for  elec- 
trical machinery,  insulators,  etc.  Again,  one  of  the 
gravest  troubles  encountered  in  the  manufacture  of 
optical  glass  was  the  destructive!  action  on  the  molten 
glass  of  the  fire-clay  pot,  and  it  was  found  that  this 
was  due  to  the  presence  of  iron  and  other  impurities 
in  the  clay  of  which  the  pots  were  made.  It  was 
possible,  however,  by  X-ray  records,  to  sort  out  the 
good  pots  from  the  bad  ones,  and  so  save  considerable 
•expense  in  spoiled  glass.  ^ Another  use  to  which  radio- 
graphy was  put  during  the  war  was  the  examination 
of  the  ektatrically  heated  clothing  of  airmen  in  order  to 
ascertain  where  the  wiring  had  failed,  whilst  the  ex- 
amination of  the  distributors  of  magnetos,  in  order  to 
avoid  taking  the  apparatus  to  pieces,  was  yet  another 
application. 

The  fcteal  aimed  at  in  X-ray  photography  was  to 
make  it  as  easy  and  automatic  as  taking  an  ordinary 
photograph.  The  present  limitations  of  the  process  in 
metallography  were  prescribed  largely  by  technique  and 
-equipment,  and  large  improvements  would  have  to  be 
made  if  it  were  to  become  a commercial  proposition 
in  heavy  engineering.  Adequate  means  would  have  to 
be  found  to  reduce  the  length  of  exposure,  whilst  atten- 
tion would  also  have  to  be  paid  to  the  production  of 
heavier  X-ray  tubes  and  higher  voltages,  or  more 
sensitive  screens  and  plates.  All  experience  tended 
towards  demanding  higher  voltages.  The  Coolidge 
tube  worked  at  180,000  volts,  preferably  less,  but  the 
voltage  could  be  increased  to  300,000  by  lengthening 
the  arms  of  the  tube  and!  immersing  the  whole  thing 
in  oil.  If  there  were  a demand  for  it,  no  doubt  the 
•electrical  engineer  would  overcome  the  difficulties  of 
supplying  500,000  or  more  volts,  as  transformers  lvad 
been  made  for  such  a voltage.  A single-phase  trans- 
former, however,  for  1,000,000  volts  would  have  dimen- 
sions of  13  ft.  iby  9 ft.  by  10  ft.  high,  the  terminals 
would  be  28  ft.  high,  the  weight  20  tons,  and  the  cost 

1 0,000.  Heavier  currents  would  demand  more  elab- 
orate cooling  devices,  and  probably  glass  tubes  would 
bave  to  go.  Silica  tubes  might  be  the  alternative,  or 
even  metal  tubes  might  be  resorted  to.  Such  tubes 
would  probably  be  radically  different  in  design,  and 
attempts  would  have  to  be  made  to  improve  the  deplor- 


able efficiency  of  the  whole  apparatus.  Again,  great 
improvement  in  fluorescent  and  photographic  plates 
were  called  for.  No  screen  was  available  which  would 
enable  us  to  tackle  more  than  a quarter  of  an  inch 
of  steel  by  visual  examination ; photography  had  to  bfc 
resorted  to,  and  the  time  taken  might  be  prohibitive, 
at  any  rate  for  routine  mass  inspection.  The  photo- 
graphic plate  only  registered  about  1 per  cent,  of  the 
X-rays  passing  through  it,  and  progress  bad  been  in 
the  direction  of  thickening  the  emulsion  or  loading  it 
with  more  silver.  Any  X-ray  plate  was  far  more  sensi- 
tive to  visible  light  than  it,  was  to  X-rays,  but  at  should 
be  possible  by  suitable  improvements  in  fluorescent 
screens  to  pull  down  the  exposure  considerably.  There 
were  several  developments  in  that  direction  already. 

In  conclusion,  Major  Kaye  said  the  subject  of  indus- 
trial radiology  was  young,  and  although  progress  had 
been  rapid,  care  must  be  taken  not  to  claim  too  much 
for  it.  From  such  experience  as  there  had  been  it 
could  be  saidt  that  the  method  had  settled  down  to  be 
a valuable  laboratory  tool  to  supplement  other  methods 
of  testing  materials,  and  the  existence  of  the  method 
had  not  been  without  a stimulating  effect  as  regards 
the  standard  of  workmanship  in  various  directions.  He, 
theiefore,  asked  his  audience  for  its  moral  and  material 
support  for  the  scheme  of  an  Institute  of  Radiology  in 
London. 

Mr.  A.  A.  Campbell  Swinton,  who  presided,  said 
it  was  almost  exactly  twenty-five  years  ago  that  he 
delivered  a lecture  on  Ront gen’s  photography  of  the 
invisible  at  thie  Royal  Society  of  Arts,  the  first  occasion, 
he  believed,  upon  which  X-rays  had  been  shown  in 
this  country  to  a public  audience.  With  regard  to  the 
inefficiency  of  methods  of  producing  X-rays  at  the 
present  time,  the  only  way  in  which  these  rays  could  be 
produced  now  was  by  causing  cathode  rays  to  impinge 
upon  some  solid  body,  and  the  inefficiency  was  terrible, 
because  only  2 or  3 per  cent,  of  the  whole  of  the  energy 
was  turned  into  Rdntgen  rays,  whilst  the  rest  went  into 
heat.  That  was  not  surprising,  because  the  same  thing 
applied  to  fight,  whether  by  electricity  or  gas;  the 
nearer  they  got  towards  the  violet  end  of  the  spec t nun 
the  worse  was  the  efficiency.  Therefore,  it  was  only 
to  be  expected  that  when  they  tried  to  make  Rdntgen 
rays,  which  were  analogous  to  extremely  ultra-violet 
light,  the  efficiency  should  be  very  bad.  A more 
efficient  method  of  producing  light  was  to  use  a gas 
and  not  a solid,  as  in  the  mercury  arc  lamp.  Some 
years  ago  he  had  tried  to  make  Rontgen  rays  by 
causing  cathode  streams  to  impinge  upon  each  other. 
Of  course,  it  was  a stupid  experiment,  and  in  the  light 
5f  present  knowledge,  was  not  in  the  least  likely  to 
produce  anv  effect,  but  it  bad  odcurred  to  him — it 
might  be  a"  foolish  suggestion,  but  he  was  going  to 
make  it  all  the  same — as  to  whether  better  results 
would  be  obtained  by  causing  a collision  between  a 
cathode  stream  of  negatively  electrified  particles  and  a 
stream  of  .positively  charged  particles,  such  as  Sit 
J.  J.  Thomson  used  in  his  experiments  upon  positive 
lays.  It  was  conceivable  that  they  might  get  some- 
thing analogous  to  what  went  on  'in  the  mercury  arc 
lamp,  and  in  that  way  get  a higher  efficiency  than  with 
ordinary  methods. 


South  Africa. — Generating  plant,  steam  driven,  switchgear 
and  cable  is  required  by  King  William's  Town.  Particulars  from 
the  Boro’  E.E.,  a deposit  of  £2  2s.  being  required.  Tenders  must 
be  in  by  August  1.  ud 
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LONDON  AND  HOME  COUNTIES’ 
ELECTRICITY  DISTRICT. 

Details  have  now  been  issued  of  the  engineering 
scheme  proposed  by  the  Conference  of  Local  Authority 
Undertakers,  the  L.C.C.  and  nine  electric  supply  com- 
panies {see  also  Electricity,  February  11,  p.  84).  The 
Committee  appointed  considered  two  possible 
schemes  :: — (a)  Shutting  down  all  existing  local  stations 
and  taking  the  supply  from  new  Capital  Power 
Stations  erected  on  suitable  sites ; ( b ) Retaining  and 
developing  certain  existing  local  stations,  gradually 
shutting  down  the  remainder  and  establishing  new 
Capital  Power  Stations  as  required.  (It  is  improbable 
that  any  Capital  Station  under  the  Joint  Electricity 
Authority  could  be  erected  and  fully  ready  to  work 
earlier  than  the  winter  of  1925). 

The  following  is  a summarised  account  of  the  con- 
clusions and  recommendations  reached  Supply  to  be 
three-phase  50  cycles  north  of  the  Thames,  and  hath 
25  and  50  cycles  south.  Primary  transmission  pres- 
sure 33,000  volts,  secondary  6,600  or  11,000  volts. 
Cables  to  be  three-core,  -paper  insulated,  lead  covered 
and  armoured — generally  laid  -direct  in  the  ground.  In 
special  cases  unarmoured  cables  to  be  drawn  into  ' 
ducts.  Standard  sizes  0.15  sq.  in.  and  0.25  sq.  in. 
Overhead  transmission  in  some  outlying  areas. 

The  arrangements  as  regards  existing  generating 
stations  may  be  divided  into  two  stages:  (1)  Thirtv- 
fowr  stations  to  be  shut  down  progressively,  and,  by 
means  of  inter-connecting  cables,  to  supply  them  in 
bulk  from  the  remaining  stations.  At  the  same  time 
certain  Capital  Stations  would  be  erected,  and,  as 
these  became  ready  for  work  the  second  stage  would 
be  reached,  when  26  of  the  remaining  stations  would 
be  progressively  shut  down.  Of  the  remaining  17 
stations  existing  in  the  area,  two  would  be  recon- 
structed and  considerably  enlarged  to  act  as  Capital 
Stations,  and  seven  would  be  permanently  retained  to 
act  as  auxiliary  generating  stations  in  conjunction  with 
the  new  Capital  Stations.  The  other  eight,  near  the 
outskirts  of  the  area,  would  have  to  be  kept  at  work 
for  a considerable  period  to  serve  the  local  demands, 
until  it  became  commercially  possible  to  extend  the 
transmission  mains  to  their  neighbourhood.  ' 

In  addition  to  the  two  already  referred  to,  four  new 
Capital  Stations  would  be  erected  on  sites  on  the 
Thames,  three  on  the  north  side  of  the  river  and  one 
on  the  south.  The  installed  capacities  of  the  Capital 
Stations  would  vary,  in  the  first  instance,  between 

70.000  k.w.  and  200,000  k.w.,  mostly  in  units  cf 

25.000  k.w.  Several  of  the  sites  would  permit  of 
much  Larger  stations  if  required.  The  sites  are  not 
disclosed  as  they  obviously  cannot  be  purchased  at 
once  and  premature  disclosure  might  prejudice  their 
purchase  at  a later  date. 

It  is  not  proposed  that  any  works  should  be  con- 
structed' by  the  Minister  of  Transport,  under  Section 
18  of  the  Electricity  (Supply)  Act,  1919. 

It  is  proposed  to  leave  the  .existing  generating 
station  (tramways)  of  the  L.C.C.  (Greenwich),  and  the 
existing  generating  stations  (railways)  of  the  Under- 
ground Rlys.  (Lots  Road),  Met.  RIv.  (Neasden), 
G.W.  Rly.  (Park  Royal),  L.  and  S.W.  Rlv.  (Wimble- 
don) anicf'L.  and  N.W.  Rly.  (Stonebridge  Park)  to 
supply  energy  as  heretofore  to  their  respective  systems. 
In  most  cases  the  plant  at  these  stations  is  already 
fully  loaded,  and  no  good  purpose  could  be  served  by 


incorporating  it  In  the  general  system  of  supply;  more- 
over, two  of  the  stations,  viz,,  Lots  Road  and 
Neasden,  supply  at  33^  cycles.  Ip  one  or  two  cases, 
however,  it  is  possiMe  that  arrangements  might  be 
made  for  additional  pjant  to  be  erected  in  generating 
stations  owned  by  ridlWky  companies,  and  for  energy  ' 
to  be  sold  to  the  Joii^Jilectricity  Authority.  * * 

Any  railway  system  in  the  area,  not  already  elec- 
trified, would  be  able,  to  obtain  its  supply  of  energv 
from  the  new  Capital  Stations,  while  additional 
supplies  could  be  given  from  them  to  those  railways 
already  electrified. 

In  connection  with  the  investigation  by  the  Com- 
mittee (Sir  A.  B.  \V.  Kennedy,  Mr.  G.  W.  Partridge, 
Mr.  J.  H.  Rider,  Mr.  C.  H.  Wordingham  and  Sir 
Philip  Dawson)  of  present  and  future  demands,  the 
following  conclusions  on  (1)  load  factor  and  (2}- 
diversity  factor  were  reached  : — 

( 1 ) Load  Factor.  f 

The  average  annual  load  factor  in  the  area  ten  years- 
ago  was  20.7  per  cent.,  and  in  1913-14  it  was  21.5  per 
cent.  During  the  war  -period  it  gradually  rose  to 
25.4  per  cent.,  and  remained  at  this  value  both  in 
1917-18  and  1918-19,  whale  in  1919-20  it  dropped  to- 
21.6  per  cent.  It  will  be  seen,  therefore,  that  the 
load  factor  has  changed  very  little  during  the  last  ten. 
years,  except  for  the  abnormal  circumstances  caused 
by  the  war,  in  spite  of  the  fact  that  the  industrial  load, 
including  heating,  now  takes  up  a much  greater  pro- 
portion of  the  total  power  than  it  did  ten  years  ago. 

It  is  to  be  noted,  on  account  of  its  possible  bearing  on 
the  future,  that  during  the  last  two  years  the  maxi- 
mum load  ‘has  increased  by  27,000  k.w\,  while  the 
units  sold  have  diminished  by  over  45  millions. 

(2)  Diversity  Factor. 

The  effect  of  diversity  factor  has  so  often  bee  it 
alluded  to  that  the  Committee  have  made  a detailed 
examination  of  what  the  possible  diversity  factor  over 
the  area  of  supply  would  be  if  all  the  principal  under- 
takings were  to  be  supplied  from  one  single  source. 
It  is  found  that  even  in  this  case — an  impracticable 
one — the  diversity  factor  would  only  amount  to  1.07 
That  is  to  say,  the  sum  of  the  maximum  demands 
upon  the  various  individual  stations  would  only  be 
7 per  cent,  greater  than  the  combined  maximum: 
demand  upon  a single  station.  Under  any  actual  con- 
ditions, therefore,  with  several  generating  stations  at 
work,  it  would  not  appear  large  enough  to  make  any 
appreciable  difference  in  cost  of  plant.  Naturally,  if 
tramway  or  railway  loads  (having  perhaps  a 40  per- 
cent. annual  load  factor)  were  at  the  same  time  carried 
by  the  single  station,  its  average  load  factor,  and 
therefore  especially  its  economy  in  capital  charges  per 
unit,  would  be  increased. 

We  cannot  but  concur  with  the  Committee  in  their 
concluding  remarks: — 

“If  the  scheme  is  to  succeed  the  co-operation  of  all 
the  electrical  Undertakers  within  the  area  is  essential, 
but  such  oo-operation  is  entirely  optional.  The  Com- 
mittee trust  that  they  will  not  be  considered  os  going 
beyond  their  reference  iT  they  express  the  hope  that 
the  whole  of  the  Undertakers  will  accept  their  recom- 
mendations, which  have  been  made  with  only  one 
object  in  view,  and  that  is  the  improvement  of  the 
electricity  supply  within  the  London  and  Home 
Counties’  Electricity  District.” 

The  opening  date  for  the  inquiry  is  June  7. 
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Electric  Motors 

and  industrial  electric  plant 
manufactured  at  the  various 


STANDARD  ENCLOSED  VENTILATED 
A.G.S.  TYPE  MOTOR. 

WITH  SLIP  RING  SHORT  CIRCUITING 
DEVICE. 


works  of  the  Company:  - 

DICK,  KERR  WORKS.  PRESTON. 
ORDNANCE  WORKS.  COVENTRY. 
PHOENIX  WORKS,  BRADFORD. 
SIEMENS  WORKS.  STAFFORD. 
WILLANS  WORKS.  RUGBY. 


THE  ENGLISH  ELECTRIC  COMPANY,  LIMITED, 

Queen’s  House,  Kings way,  London,  W.C  .2. 
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A BUSINESS  NECESSITY ! 


THE  EQUIPMENT  OF  OFFICE 
OR  FACTORY  IS  INCOMPLETE 
WITHOUT 

Western  - Electric 

Interphones 

With  such  a system  the  busy  man  can  keep  in  touch 
with  every  part  of  his  plant  and  can  connect  with 
any  section  by  simply  pressing  a button. 

Our  range  of  these  intercommunication  instruments  is 

COMPLETE. 

Our  staff  of  Telephone  Engineers  are  always  at  the  disposal 
of  our  customers  to  %ive  absolutely  impartial  advice  on  all 
telephone  matters. 

full  particulars.  WtsfwEkctm  CmjwttfjLmfal.  ^ LWWU011^ 
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Look  (or  this 
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label. 


Copyright  LI*  B. 
Atkinson  Exclu- 
sion Licensees. 
Members  of  the 

C.M-A. 


CABLES  & WIRES 


HENLEY  Association  Grade  Cables 
have  justly  earned  their  high  re- 
putation by  virtue  of  the  perfection 
of  their  quality.  They  are  made  strictly  in 
accordance  with  the  standards  and  formulae 
of  the  Associaton — standards  and  formulae 
which  are  available  only  to  those  British 
firms  which  are  members  of  the  Association. 


Write  for  Catalogues  and  leaflets  of 
these  and  many  other  types  of  cables. 


W.  T.  Henley’s  Telegraph  Works  Co.,  Ltd.,  Blomfield  St.,  London,  E.C.2. 


ASSOCIATION 


Sound  to  the  Core 

We  have  been  associated  with  the  design  and  manufacture  of 

Transformers 

for  Power,  Lighting  & special  applications 

ever  since  the  distribution  of  alternating  current  became 
a commercial  proposition.  To-day,  our  designs  embody 
the  progressive  improvements  which  research  and  experi- 
ence (our  own  and  others)  have  suggested  and  proved 
during  all  those  years. 

Our  illustration  shows  a Testing  transformer  for  250,000 
volts — a " testing  ” transformer  in  more  senses  than  one, 
as  the  successful  construction  of  a transformer  for  such  a 
pressure  is  only  possible  when  the  principles  behind  it  and 
the  materials  inside  it  are  sound  all  through. 

We  ask  for  your  inquiries  and  will  be  delighted  to  send 
you  Sectional  Catalogues. 

JOHNSON  & PHILLIPS,  Ltd, 

Cable  Makers  and  Electrical  Engineers  since  ’75. 

. Charlton,  London,  S.E.7. 

City  Office , 12,  Union  Court , Old  Broad  Street,  E.C. 2. 
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TO  OKS  RUD1M. 

Euovbicxtx  is  publiaked  every  Friday,  and,  If  ordered,  if  on  sale  at  the 
priaeipal  Bailway  Station  Bookstalls  and  Newsagents  on  that  day.  Xt  hM 
a very  largo  sale  throughout  the  United  Kingdom,  as  well 
aa  im  the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
ir  dividual  contributors,  nor  does  he  necessarily  identify  himself  wits 
their  views.  t 

Questions  to  which  an  answer  is  required  must  be  accompanied  by  a 
Jd.  stamp  for  reply.  When  considered  of  sufficient  interest  the  answer 
will  probably  appear  in  the  paper.  .V 

New  advertisements  f or  the  displayed  oolomns  and  alterations  to  existing 
ones  must  roach  the  publishing  offioe  not  la  tor  than  the 
First  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Bate  quoted  on  application. 
Subscription.— 17s.  6d.  a year,  9s.  half-year,  4s.  fid.  a quarter  in  advanoe, 
postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  S.  Rsktcll  and  Co.,  Ltd.. 
36-39,  Maiden  Lane,  Ixmdon,  W.C.2.  Telephone,  No.  2460  Gerrard. 


Current  Topics.  1 

An  interesting-  nnd  illuminating  factor  of  electricity 
.supply  in  this  country  is  revealed  by  a chance  editorial 
* in  an  American  contemporary.  In 

Mixed  the  direct  current  field  it  is  a com- 
Freqnencies.  parativelv  easy  matter  to  reconcile 
the  diverse  standards  of  voltage 
effected  'by  different  areas,  the  extreme  range  of  200 
to  250  being  fairly  well  met  by  the  provision  of  lamps 
and  other  current  consuming  accessories  in  ranges 
which  will  allow  of  ten  volts  or  so  variation  from  the 
actual  rating  without  materially  affecting  the 
efficiency.  In  the  alternating  current  field,  however, 
the  matter  is  far  more  complicated  owing  to  the  wide 
range  of  frequencies  prevalent  throughout  the  country. 


Whereas,  in  the  States,  there  are  two  leading 
periodicities  to  reckon  with,,  viz.,  60  and  25  cycles,  an 
analysis  of  electricity  supply  undertakings  in  Great 
Britain  reveals  the  astounding  fact  that  no  less  than 
15  different  frequencies  are  involved.  As  my  con- 
temporary observes,  some  of  these  frequencies  may  be 
classed  among  the  freaks  and  exceptions,  their  exis- 
tence being  probably  due  to  the  desire  of  certain  con^ 
suiting  engineers  to  stamp  their  individuality  upon  a 
plant  in  the  form  of  a frequency  which  is  unusual  and 
will  not  harmonise  with  other  and  neighbouring  fre- 
quencies. The  frequencies  which  come  under  such  a 
classification  include  33,  70,  75,  77  and  93  cycles, 
with  67.5  as  a rank  outsider.  There  are  three  plants 
operating  at  80  cycles  and  three  at  83.  The  majority 
-of  plants  are  standardised  on  50  cycles,  a very  con- 
venient figure,  common  to  22 3 electricity  supply 
stations. 

The  next  most  popular  figure  is  40  cycles,  adopted 
by  24  central  stations,  whilst  there  are  an  equal 
number  of  stations,  to  the  tune  of  17  each, 
-operating  on  25  and  60  cycles  respectively.  Nineteen 
of  the  older  plants  affect  the  early  and  very  high  figure 
of  100  cycles.  A brief  reflection  oh  these  somewhat 
astonishing  figures  points  several  morals.  The  urgent 
.need  for  standarisation  is  at  once  apparent;  with 
linking-up  schemes  in  process  and  contemplation,  the 
difficulties  are  considerably  enhanced  by  the  existence 
of  such  widely  divergent  frequencies.  Moreover,  the 
need  for  manufacturing  and  stocking  so  many  diffei- 
ing  windings  on  motors  and  other  plant  to  be  used  on 
the  various  circuits  does  not  make  for  economy  or 
lower  production  costs.  1 came  across  an  instance 
only  the  other  day  of  the  inconvenience  and  delay 


187  . 

associated  with  this  lack  of  uniform  practice.  A small 
motor  generator  was  wanted  urgently  for  a certain 
job,  and  a frequency  of  50  was  assumed  by  the  official 
responsible  tor  placing  the  order. 

W hen  the  machine  was  delivered  the  fact  came  to 
light  that  the  circuit  upon  which  the  motor  was  to 
operate  had  a frequency  of  40,  and  the  machine  had 
to  be  returned  to  the  makers  with  consequent  delay 
and  irritation,  to  say  nothing  of  the  loss  of  time 
during  which  it  might  have  been  performing  useful 
w ork.  There  cannot  be  sound  arguments  in  favour  of 
so  many  different  frequencies..  One  can  quite  under- 
stand that  there  may  be  sound  arguments  in  favour  of 
a’ high  frequency  for  one  particular  duty-  and  a com- 
paratively low-  frequency  for  another,  but  most 
engineering  achievements  are  based  on  compromise, 
and  it  should  not  be  difficult  to  select  and  standardise 
a figure  which  would  meet  the  general  requirements 
of  all  and  sundry.  There  is  one  thing  certain,  that 
if  we  ever  do  achieve  the  Utopian  dream-  of  super- 
power generation  in  this  country’,  it  will  have  to  be 
based  on  a uniform  standard  both  as  regards  voltage 
and  frequency. 


A recent  report  of  the  Miner's  Lamp  Committee  on 
electric  safety  lamps  embodying  celluloid  cases  for  the 
accumulators,  once  more  brings  for- 
Celluloid  ward  the  question  whether  this 
Accumulator  inflammable  and  chemically  unstable 
Cases.  material  is  really  suitable  for  the 
manufacture  of  accumulator  cases, 
whether  for  miners"  lamps  or  any  other  type  of 
portable  battery’.  The  principal  advantages  of  cellu- 
loid for  this  purpose  are  its  lightness,  transparency, 
and  the  facility  with  which  it  can  be  manufactured  into 
the  familiar  battery  boxes  affected  by  most  makers  of 
small  storage  batteries.  As  a convenient  substitute 
for  glass  boxes  where  portability  is  a desideratum 
there  is  much  to  be  said  for  the  celluloid  case.  It  is 
highly  desirable  at  all  times  to  be  able  to  view  plates 
and  electrolyte,  and  thus  gain  a good  insight  into  the 
condition  of  the  battery. 


On  the  other  hand,  celluloid  is  attacked,  sooner  or 
later;  by  the  sulphuric  add,  and  chemical  reactions  arc 
set  up  which  must  have  an  influence  on  the  legitimate 
chemical  reactions  between  plates  and  electrolyte. 
Celluloid  is  not  mechanically  strong,  and  in  the  case 
of  the  heavier  types  of  battery  has  usually  to  be 
additionally  supported  by  ar.  outer  wood  case  or  crate. 
Finally,  we  have  the  inflammability,  a characteristic 
which  has  been  directly  responsible  for  the  accidental 
destruction  of  many  batteries  in  process  of  charging, 
or  even  through  a short  dreuit  wfiile  in  service,  and 
has  also  caused  not  a few  conflagrations  of  serious 
dimensions.  Introduced  into  the  miner's  electric 
safety  lamp,  it  apparently  becomes  an  additional 
source  of  danger  (1)  through  ignition  and  consequent 
explosion  of  firedamp  external  to  the  lamp ; (2) 

through  the  evolution  of  fumes  which  might  prove 
dangerous  to  health;  and  (3)  bursting  of  the  lamp  by 
pressure  arising  out  of  the  fumes  of  combustion. 

These  three  sources  of  danger  have  been  experi- 
mentally investigated  under  the  direction  of  fhe 
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Research  Sub-Committee,  who  report  that  no  danger 
need  be  apprehended  under  (1)  and  (2),  but  that  (3)  is 
a possible  source  of  danger  in  those  types  of  lamp 
assembled  by  means  of  a screw  joint.  This  danger 
also  can,  however,  be  completely  guarded  against  by 
the  provision  of  vent  holes  in  the  metal  cases  of  such 
lamps,  which  vents,  if  suitably  arranged  and  of  appro- 
priate dimensions,  will  not  permit  the  passage  of  flame 
from  within  the  lamp  case. 


Whilst  a solution  has  thus  been  found  for  the  ] 
additional  problems  arising  out  of  the  use  of  celluloid  ! 
accumulators  in  miner’s,  safety  lamps,  it  savours 
rather  of  putting  the  cart  before  the  horse.  In  other 
words,  we  first  introduce  an  admittedly  dangerous 
element  and  then  proceed  to  render  it  innocuous  by 
roundabout  methods  involving  further  complications. 

It  should  not  be  difficult  for  the  lamp  makers  to  dis- 
N pense  with  celluloid  altogether  in  these  batteries,  and 
thus  rid  their  lamps  once  and  for  all  of  any  suspicion 
should  a calamity  occur.  There  is  one  type  of 
accumulator  which  can  be  sealed  into  an  outer  steel 
containing  case.,  The  question  of  sediment  and  falling 
paste  does  not  arise  with  this  cell,  nor  does  acid 
corrosion  introduce  a difficulty.  I refer  to  the  alkaline 
nickel-iron  battery,  which,  in  my  personal  experience, 
is  ideal  for  all  portable  duty,  especially  where,  as  in 
the  case  of  miners’  lamps,  the  problem  of  a gas  and 
flame-tight  seal  is  all  important. 

EfEKTRON. 


Questions  and  Answers  by  Practical  Men. 

BUUB. 

OmnoKS : We  invite  our  renders  to  send  « ts  questions , preferably  on 
technical  problems  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  " Answers  to  Correspondents  ” or  replies  will  be  invited  from  our 
readers.  One  shilling  will  be  paid  lor  the  question  which  we  select  for 
competitive  replies  m this  column . 

Aftswifta : A fee  of  10*.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5 s.  for  the  one  we  select  as  second  best. 
In  judging  the  replies , importance  will  be  attached  to  clearness  and  eon. 
cieeness,  as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  Most  manuscripts,  if  unaccepted,  should  enclose  stamped  addressed 
envelope. 

Write  on  one  sids  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adept  a “ nom  do  plume*'  but,  both  in  ths  case  e f questions 
and  answers,  the  competitor's  real  name  and  addrss  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  rspliss.  The  Editor's  decision 
If  Anal. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  bs  awarded 
to  the  eke  competitors  who  win  the  first  or  second  prise  the  most  times 
during  the  neat  twelve  months. 

The  words  " Questions  and  Answers  ” or  " Q " and  '*  A " should  bs 
placed  at  the  top  left-hand  comer  of  all  letters  intended  lor  this  column. 

Question  No.  115. 

Can  any  reader  give  me  some  information  concerning  the 
testing  of  steam  tui bines  and  generators? — “ Vacuum/' 
Question  No.  116. 

1 would  appreciate  full  constructional  details  of  a resis- 
tance which  is  to  reduce  100  volts  to  80  volts  when  a current 
of  5 amperes  is  passing  foij  an  indefinite  period.  How 
shall  I wind  the  wire?  Will  mica  or  enamelled  insulated 
steel  tubes  be  satisfactory?;  and  what  size  and  kind  of  wire 
is  most  suitable  if  the  temperature  is  not  to  exceed  3 <x> 
deg.  F.  ? The  resistance  is  to  be  enclosed  in  a flame-proof 
box,  and  the  use  of  oil,  for  cooling,  is  prohibited. — “ B.” 

( Replies  to  Questions  Xos.  115  and  1 16  must  be  received 
not  later  than  April  30,  1921.) 

Note. — Question  No.  iio. 

No  satisfactory  replies  were  received  to  Question  No.  no. 
This  is  to  be  regretted,  'because  what  was  asked  for  was 
.merely  a description  of  the  design  and  operation  of  the 


small  electric  motor  which  slightly  increases  or  decreases- 
the  speed  of  Pelton  and  Francis  wheels  to  enable  water- 
wheel  generators  to  be  synchronised.  The  majority  of  com- 
petitors merely  gave  a description  of  the  water  wheels,  and 
that  is  not  what  was  asked  for. — The  Editok. 


GERMAN  REPARATION. 

Under  Sect.  5 of  the  German  Reparation  (Recovery)' 
Act,  which  took  effect  yesterday,  the  B.O.T.  may  by 
order  take  certain  action,  as  indicated  below  : — 

{a)  Under  Sect.  1 of  the  Act,  importers  of  German 
goods  are  to  pay  to  the  Customs  a prescribed  propor- 
tion of  the  value  of  the  goods,  not  exceeding  50  per 
cent.  The  Board  of  Trade  may  reduce  the  prescribed 
proportion  as  respects  articles  of  any  class,  make  or 
description,  or  may  exempt  such  articles  from  all  the 
provisions  of  the  Act. 

(b)  Sect.  2 excludes  from  the  provisions  of  the  Act 
goods  partially  manufactured  or  produced  in  Germany 
which  are  not  first  consigned  from  that  country,  and 
in  which  25  per  cent,  or  more  of  their  value  is  attri- 
butable to  processes  of  manufacture  undergone  since 
they  last  left  Germany.  The  Board  of  Trade  may  vary 
this  percentage  as  respects  articles  of  any  class,  make 
or  description.! 

(c)  Under  Sect.  1,  the  Act  shall  not  apply  to  goods 
imported  before  April  15,  if  it  is  proved  to  the  satis- 
faction of  the  Customs  that  the  goods  are  imported 
in  pursuance  of  a contract  entered  into  before  March 
8.  The  Board  may,  as  respects  articles  of  any  make, 
class  or  description,  substitute  some  later  date  for 
April  15. 

(d)  Sect.  4 provides  that  where  any  person  is  liable, 
under  a contract  entered  into  before  March  <8,  to 
accept  bills  of  exchange  or  make  advances  in  connec- 
tion with  the  importation  of  any  goods,  he  may  apply 
to  the  High  Court ; and  the  Court,  if  satisfied  that  by 
reason  of  the  provisions  of  this  Act,  the  enforcement 
of  the  contract  would  result  in  serious  hardship  to 
him,  may  suspend  or  annul,  or  with  the  consent  of 
the  parties  amend  the  contract  as  from  such  date  as 
the  Court  may  think  fit,  or  stay  any  proceedings  for 
the  enforcement  of  the  contract  or  any  term  thereof, 
or  any  rights  arising  under  it,  on  such  conditions  (if 
any)  as  the  Court  may  think  fit.  The  Board  of  Trade 
may  extend  the  classes  of  contract  to  which  the  section 
relates. 

The  Board  are  not,  however,  to  make  any  order 
under  any  of  the  above  provisions  except  on  the  recom- 
mendation of  a committee  whom  they  are  to  appoint, 
consisting  mainly  of  persons  of  financial,  commercial 
or  industrial  experience. 

The  following  committee  has  accordingly  been 
appointed  by  the  Board  of  Trade,  under  Sect.  5 of  the 
Act  : — H.  A.  Trotter  (Deputy  Governor  of  the  Bank  of 
/England),  chairman  ; H.  B.  Betterton,  F.  R.  Daven- 
port (managing  director  of  Willans  and  Robinson r 
Ltd.),  Stanley  Machin  (president  of  the  London- 
Chamber  of  Commerce),  D.  Withers  (manager. 
Foreign  Branch,  L.CjW.  and  P.  Bank),  Capt.  G.  \V. 
Duncan  (secretary). 

Applications  to  the  B.O.T.  to  make  any  order  under 
any  of  the  provisions  referred  to  should  be  addressed 
to  the  Secretary,  Great  George  Street,  Westminster, 
and  both  the  letter  and  envelope  should  be  marked 
German  Reparation.” 
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ELECTRONS. 


By  Sir  William  Bragg,  K.B.E.,  F.R.S. 


(Concluded  from  page  14b.) 

It  is  a very  remarkable  fact  that  the  number  NT  is 
equal  to  zir'me'/Jt*  within  small  errors  of  experiment. 
Spectrum  measurements  show  that  N is  equal  to 
3.29033  X io18  and  7Xtm6i /h*  is  equal,  taking  the  most 
recent  determination  of  m,  e and  h,  to  3.289  X io18. 
An  electron  revolving  about  the  central  positive  nucleus 
of  a hydrogen  atom  (having  a positive  charge),  and 
possessing  the  amount  of  energy  Nh  or  2ir2me4/h2  moves 
with  a velocity  2*0? /h  and  has  an  angular  momentum 
equal  to  h/2ir.  The  electron  if  it  moves  in  the  next 
ring  does  so  with  an  angular  momentum  2h/2ir  and  so 
on.  We  can,  therefore,  following  Bohr,  define  the 
necessary  separate  states  as  those  of  motion  in  circular 
orbits  in  which  the  angular  momentum*  is  an  integral 
multiple  of  hj 2*.  The  simplicity  of  these  expressions 
is  very  attractive.  But  the  matter  is  far  from  ending 
here.  During  the  last  few  years  Bohr  and  Sommer f eld 
have  led  an  inquiry  into  the  possibilities  of  this  theory 
which  have  led  to  very  remarkable  results.  These  are 
due  to  a slight  modification  in  the  original  conception. 
The  different  circular  orbits  which  Bohr  first  pictured 
have  become  groups  at  orbits  fixed  by  laws  which  are 
somewhat  arbitrary,  but  not  without  foundation.  A 
group  contains  a limited  number  of  orbits  in  wdiich  the 
electrons  may  move,  and  each  group  corresponds  to 
one  of  the  original  circular  orbits.  Some  of  the  orbits 
in  each  group  are  elliptical.  It  appears  that  the  energy 
of  the  electron  would  be  the  same  in  all  the  orbits  of 
anv  one  group  where  jit  not  that  when  an  electron 
moves  in  an  ellipse  its  velocity  is  not  always  the  same. 
Now  a fast-moving  electron  shows  a variation  in  mass 
when  its  speed  alters,  and  this  does  affect  slightly  the 
energy  of  the  orbit.  Consequently,  the  electron  that 
steps  from  an  orbit  belonging  to  one  group  to  an  orbit 
belonging  to  another  group  may  part  with  an  amount 
of  energy  which  is  not  always  exactly  the  same.  The 
frequency  of  the  consequent  radiation  may,  therefore, 
have  two  or  more  values  differing  slightly  from,  each 
other;  the  single  spectrum  line  is  doubled  or  trebled. 
This  is  what  Sommerfeld  calls  the  44  fine  structure  ” of 
the  lilies. 

Now  there  is  far  more  than  mere  speculation  in  this. 
The  formula  which  Sommerfeld  gives  as  the  result  of 
ait  analysis  which,  is  as  reasonable  *as  can  be  expected, 
does  more  than  account  for  know  n effects ; it  has  pre- 
dicted the  existence  of  numerous  lines,  and  even  their 
intensities,  and  the  predictions  have  been  verified  by 
experiment  in  the  most  remarkable  way.  The  story  is 
told  in  Sommerfeld’s  w^ork  on  “Atom-building”;  a 
story  of  the  work  of  himself,  Bohr  and  others  during 
the  last  six  years  or  so. 

We  see  that  in  this  fundamental  inquiry  into  the 
nature  and  properties  of  radiation,  the  electron  plays  a 
very  direct  and  important  part.  Our  eyes  are  designed 
to  detect  waves,  not  electrons,  and  so  our  first  attention 
is  directed  to  radiation  in  wave  form.  But  wre  now*  find 
that  radiation  energy  may  alternatively  be  carried  by 
electrons,  and  that  many  things  become  clearer  w'hen 
we  appreciate  this  fact.  We  can  only  make  further 
progress  in  our  understanding  of  radiation,  and  indeed 


of  our  understanding  of  the  electron,  by  getting  to 
know  more  about  the  reciprocal  conversion  of  one  form 
of  energy  into  the  other,  since  evidently  it  is  one  of  the 
most  frequent  and  most  fundamental  operations  in 
Nature, 

So  far  our  conception  of  the  structure  of  an  atom 
would  consist  of  a positive  nucleus,  and  electrons 
attached  thereto  in  the  same  way ; with  the  further 
idea  that  the  energy  attached  to  these  electrons  can 
only  have  certain  definite  values.  Bohr  assumes  that 
they  have  these  values  because  they  can  move  round 
the  core  in  certain  orbits  only ; and  Sommerfeld 
enlarges  this  idea  as  already  explained.  But,  of  course, 
this  can  only  be  a partial  picture  of  the  wrhole  atomic 
structure.  The  atom  so  conceived  cannot  fill  the  part 
required  of  it  in  the  building  of  molecules  and  crystals. 

When  we  come  to  examine  these  structures  we  find 
atoms  attaching  themselves  to  each  other  through  the 
action  of  forces  which  cannot  always  be  considered  as 
acting  from  centre  to  centre.  For  instance,  the  arrange- 
ment of  the  carbon  atoms  in  a diamond,  as  recently 
determined  by  X-ray  methods,  is  such  that  every  atom 
is  at  the  centre  of  gravity  of  four  others,  arranged 
round  it  in  tetrahedral  fashion.  _ 

The  representation  of  an  atom  by  a smooth  sphere  and 
nothing  more1  would  be  in  agreement  with  the  idea  that} 
the  properties  of  the  atom  in  any  one  radial  direction 
are  exactly  the  same  as  in  any  other  radial  direction,  and 
that  any  forces  between*  two  atoms  are  'between  centre 
and  centre.  For  instance,  it  has  been  suggested  by 
Borne  and  Laude  that  the  force  between  tuna  atoms 
may  be  of  the  form  a/r2  — b/rh . This  gives  an  attrac- 
tion at  great  distances  and  a repulsion  at  small  dis«- 
tances,  so  that  the  atoms  dose  up  together  but  stay  at 
a certain  distance  apart  as  if  they  possessed  surfaces 
which  pressed  together.  But  if  that  were  the  case,  the 
carbon  atoms  would  pack  therrlselves  together  more 
closely  than  they  do.  As  a matter  of  fact,  a model 
can  be  made  in  which  just  twice  as  many  atoms  coutld 
be  packed  into  any  volume  as  there  are  already  there. 
We  must  conclude  that  there  are  definite  sub-centres 
of  force  on  the  outskirts  of  the  atom : and  that  in  the 
carbon  atoms  of  which  the  diamond  is  composed  there 
are  four  such,  sub-centres  arranged  symmetrically,  that 
is  to  say,  in  tetrahedral  fashion  round  the  core. 

Must  not  these  sub-centres  be  electrons?  And  if  so, 
must  w*e  not  take  them  to  be  circulating  in  small  orbits 
about  a local  centre?  Or,  perhaps,  as  Parson  has 
suggested,  the  electron  is  ring  shaped,  the  electricity 
revolving  round  the  axis  of  the  ring.  In  this  way  we 
should  have  electro-magnetic  forces  to  link  the  atoms 
together. 

It  is  very  interesting  to  observe  that  in  any  case  the 
carbon  atoms  in  the  diamond  ar6  not  'all  oriented  in 
exactly  the  same  way.  Taking  a cleavage  or  tetra- 
hedral plane  as  that  of  reference,  half  the  atoms  will 
be  pointing  tow  ards  the  plane  and  their  neighbours  will 
be  pointing  away.  This  ought  to  make  a difference  to 
the  X-ray  spectra ; and  it  has  been  looked  for  at 
various  times,  but  without  success.  Lately,  however, 
the  improvement  in  the  X-ray  spectrometer  has  been 
considerable,  and  I noAv  have  no  difficulty  in  finding  the 
expected  effect.  It  is  clear,  I think,  that  the  carbon 
atom  in  the  diamond  is  to  be  represented  as  to  its 
properties  by  a tetrahedron  : and  that  the  atom  has 
different  properties  in  different  directions,  or,  as  the 
I chemist  would  say,  has  directed  valencies.  There  can 
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be  little  doubt  that  this  is  iso  in  all  atoms.  The  sug- 
gestion is  that  some  of  the  electrons  are  tied  down  to 
certain  regions  on  the  surface,  and  that  not  all,  if 
indeed  &ny  of  them,  are  at  all  times  revolving  round 
the  central  core. 

When  atom  joins  up  to  atom  it  is  these  sub-centres 
that  are  at  work ; and  since  atom  to  atom  and  again 
atom  to  atom1  make  in  the  end  the  crystal ; and  since 
the  crystalline  structure  is  the  basis  of  all  solid  struc- 
ture, and  is  fundamentally  concerned  with  the  strength 
of  materials  and  their  temper  and  all  their  physical  pro- 
perties, it  is  easy  to  see  how  great  is  this  minute 
study  of  the  electron. 

If  this  conception  of  fixed  electrons  seems  to  clash 
with  the  orbital  motions  of  Bohr  and  Sommerfeld,  we 
must  remember  that  the  dash  is  between  twro  pictures, 
both  of  which,  are,  we  know,  imperfect.  We  may  expect 
that  on  the  next  occasion  when  a lecturer  tries  to  tell 
you  what  adivance  has  been  made  in  the  study  of  elec- 
trons some  of  these  contradictions  will  have  disap- 
peared. Whether  this  is  so  or  not,  I am  sure  of  this, 
that  in  the  attempt  to  realise  the  properties  of  Nature’s 
unit,  the  electron,  we  are  working  in  the  true  direction 
towards  an  understanding  of  the  great  problems  of 
radiation,  and  of  material  structure. 


EX-BRITISH  WESTING  HOUSE  ASSOCIATION. 


Third  Annual  Re-union. 


Annual  dinners  of  Old  Boys  and  similar  associations 
frequently  become  stereotyped  and  therefore  boring,  finally 
fizzling  out  altogether.  The  Annual  Re-union  of  Ex- 
British  We^tin^house  men  will  be  a long  time  reaching 
this  stage  judging  by  the  third  gathering  at  the  Holborn 
Restaurant,  London,  under  the  chairmanship  of  Mr.  M.  M. 
Gillespie,  on  Friday,  March  18.  The  idea  of  re ‘Union  has 
always  been  prominently  before  the  Committee  and  the 
Hon.  Sec.,  Mr.  L.  S.  Richardson,  and  this  year  the  com- 
pany of  aibout  150  was  “departmentalised  ” at  separate 
tables  seating  about  eight  to  ten,  appropriately  labelled  : — 
Upper  Dining  Room  : G.  Aisle,  K.  Aisle,  G.  Cooper,  A. 
Punch ; Brass  Foundry : Transformer  Test,  Pattern  Shop. 
Paint  Shop,  Iron  Foundry',  Dipping  Shop,  Dynamo  Test, 
Boiler  House,  and  B.  Aisle.  This  plan  was  a huge  success 
and  each  member  had  his  corresponding  clock  card,  neither 
ordinary  nor  overtime  wfas  paid  because  everything  was  at 
M piece  ” rates,  including  the  toast-list.  The  latter  included 
“The  Association,”  given  bv  Mr.  J.  S.  Peck  and  replied  to 
by  the  Chairman  and  Mr.  J.  Turnbull  (still  bearded); 
“ The  Chairman,”  humorously  presented  by  Mr.  R.  G. 
Mercer  (who  forgot  the  show  was  morning  dress) ; and 
“ Absent  Friends  land  Old  Associates,”  by  Mr.  G.  Layton  : 
Major  O.  P.  L.  Hoskvns  called  on  the  company  for  the 
“Silent  Toast  to  the  Memory  of  Ex-B.W.  Men." 

The  items  in  the  musical  programme  by  Miss  Muriel 
Macgregor,  Mr.  A.  P.  Ambler,  Mr.  Val.  Wood,  and  Mr. 
H.  S.  Aspinall  were  just  sufficient  not  to  interfere  with 
the  renewal  of  old  friendships.  The  members  also  had 
opportunity  to  exhibit  their  vooal  powers  in  the  opening 
and  closing  chorales:  the  latter  to  the  tune  of  “John 
Brown ’s  Body.  ” 

During  the  evening  occasion  was  taken  to  make  a pre- 
sentation to  the  Hon.  Sec.  and  Reunion  Agitator,  Mr. 
L.  S.  Richardson,  for  the  valuable  services  he  has  ren- 
dered in  assisting  the  formation  of  the  Association  and 
organising  the  first  three  functions.  The  gifts  were  an 
after-dinner  coffee  set  with  silver  spoons,  a gold  watch  fob, 
and  a gold  bracelet-watch  for  Mrs.  Richardson.  Mr. 
Aspinall  introduced  the  subject  in  a speech  of  appreciation 
and  thanks,  and  Mr.  Gillespie  made  the  presentation  in  a 
particularly  happy  manner.  Mr.  Richardson,  in  reply, 


mentioned  from  experience  how  little  incidents  often  made 
great  impressions  and  that  it  was  undoubtedly  that  esprit 
de  corps  from  the  -managing  director  downwards,  which 
existed  in  the  old  days,  that  made  it  always  a pleasure  and 
privilege  to  assist  in  keeping  fresh  old  B.  W.  friendships. 

The  souvenir  programme  was  in  great  demand  and  no 
further  copies  are  nusv  available.  Ex-B.W.  men  are  re- 
minded that  new  names  and  over-due  “subs  ” (without 
which  the  good  work  of  the  Association  cannot  go  on) 
should  be  sent  to  the  Hon.  Sec.,  Mr.  L.  S.  Richardson, 
14,  Sydney  Road,  Richmond,  Surrey. 


V IC KiERS-PETTE R SEMI-DIESEL  OIL  ENGINES. 

A handsome,  well-illustrated  50-page  catalogue  of 
Vickers- Petter  semi-Diesel  crude  oil  stationary  and  marine 
engines,  embracing  sizes  from  10  to  450  b.h.p..  has  been 
issued  (by  Vickers-Petters,  Ltd.  (Ipswich  Works,  Ipswich). 
A number  of  important  new  features  are  described,  in- 
cluding a patented  electric  starting  device.  It  consists  of 
an  electric  heater,  fed  from  a battery,  charged  by  a dynamo 
attached  to  the  engine,  and  enables  the  engine  to  be  started 
instantly  on  crude  oil  without  external  heating,  and  dis- 
penses with  the  need'  for  paraffin.  As  soon  as  the  engine 
is  started  the  current  is  switched  off  and  ignition  main- 
tained by  the  heat  of  combustion.  The  device  is  so  de- 
signed that  the  heater  is  only  exposed  to  the  heat  of 
combustion  for  a few  minutes  and  is  not  liable  to  get 
burnt  out.  The  equipment  includes  two  storage  batteries 
of  100  amp. -hours,  one  being  a spare,  one  spare  heating 
element,  and  a complete  generating  set  with  switchboard 
and  instruments  for  charging  the  batten-  from  the  engine. 
A lamp  switch  is  also  provided,  enabling  one  or  two 
electric  lights  in  the  engine  room  or  elsewhere  to  be  con- 
nected to  the  battery. 

It  might  be  mentioned  that  Vickers-Petters,  Ltd.,  are 
the  pioneer^  of  semi-Diesel  crude  oil  engines.  On  the 
2qth  ult  thev  opened  new  London  offices  and  showr- 
rooms  at  75b.  Oueen  Victoria  Street,  E.C.4,  while  branch 
offices  ate  to  be" found  at  Bristol,  Glasgow  and  Dublin. 


MERCURY  ARC  RECTIFIERS. 


At  the  meeting  of  the  Informal  Section  of  the  Institution 
of  Electrical  Engineers  on  Monday,  the  14th  ult.,  with  Mr. 
A.  B.  Eason  in  the  chair,  a discussion  was  opened  by  Mr. 
R.  L.  Morrison  on  Mercury  Arc  Rectifiers  and  was 
thoroughly  successful.  . 

The  opener  \vras  furnished  with  some  good  photographs 
of  the  rectifiers  in  service  and  with  excellent  charts  and 
drawings,  including  one  full  scale  of  a 900  amp.  converter. 

He  explained  the  function  and  construction  of  the  recti- 
fier and  the  utilisation  of  each  half  wave  by  the  two  halves 
of  the  transformer  centrally  connected.  Mr.  Morrison 
claimed  superiority  for  the  Mercury  Arc  Rectifier,  chiefly 
because  of  its  general  high  power  factor,  saving  in  floor 
space  and  weight,  also  because  it  is  noiseless,  vibrationless, 
stationary,  and  requires  no  heavy  foundations. 

Then  followed  a keen  and  animated  discussion,  opened 
by  Mr.  G.  A.  Juhlin.  He  thought  the  simplicity  of  the 
•apparatus  was  bound  to  occasion  its  adoption  and  de- 
velopment, but  disputed  that  rotary  converters  were  at  a 
disability.  He  also  asked  for  information  regarding  pos- 
sible interferences  with  telephones  due  to  the  ripples  and 
harmonics.  . 

Mr.  W.  E.  Rogers,  Mr.  W.  E.  Bradshaw,  Major  R. 
Grierson,  Mr.  P.  Kemp,  and  thirteen  other  speakers  (C.  A. 
Newell  E.  \V.  Moss,  A.  G.  Hilling,  W.  H.  J.  Hollow-ay, 
j.  Aylmer,  W.  L.  Wreford,  M.  R.  Gardner,  A.  B.  Eason,  F. 
Pooler,  H.  M.  Sayers,  H.  Gooch,  E.  W.  Webb,  and  G.  A. 
Cheetham)  followed.  . 

The  general  trend  of  the  discussion  was  very  critical,  and 
Mr.  F.  Pooler,  who  spoke  late  in  the  evening,  urged  that 
antipathy  to  the  novelty  of  the  apparatus  was  hardly  con- 
structive. Nevertheless,  some  most  'useful  ideas  were- 
mooted,  and  the  evening  was  extremely  interesting. 


Digitized  by 


Google 


ELECTRICITY 


, aPEiL 


i,  1921- 


ARE  YOU  QUALIFIED  A 
FOR  THE  JOB  YOU  8EEK  f 

I IF  MOT—  WHY  NOT  | 


What  proof  of  your  efficiency  do  you  carry  ? 

Your  word  to  a a employer  is  not  prool 

that  yon  are  efficient,  but  a College  Qualifying  Diploma  or 
Certificate,  signed  by  a Professional  Staff,  is  a proof  of  efficiency — 
n«id  a valuable  asset  in  seeking  a remunerative  position. 

If  you  are  preparing  for  any  exam,  ask  our  advice.  We  specialise 
In  all  connected  with  technical  subjects.  All  particulars 

FREE  of  CHARGE.  Parents  should  seek  our  advice  for  their  sons. 

WE  TEACH  BT  POST  THE  FOLLOWING  SUBJECTS : — 

Motor  ISglSMrfSK. 
Wiroloso  TolofriphV' 
mm  Tfcirnlvalt 
leva 

Istorssl  OvaMttUa 


Aftaflee. 

•Mpftell«lsg. 

■Metrlolty. 

Bsdaesrlsg. 
MaTlisatiN. 
atrestersi  SstisoirtM. 
•erveviag  ssf  LovoUfsa 
ArsMteetsral  Drswisg. 

SPECIAL 
•feanesgs, — We  are  pi 


■alieiag  Oeattrsetlea. 
Clerk  ef  Werfcs  DitUs. 
•saltstios. 

■tiler  Msklag. 
•eaerete  ami  SteeL 


Drsagfetaaisacklp. 
Civil  Eaglseerlsg. 


laglaee. 
SaloowsaoMs. 

Nsvsl  Arefclteetare. 


Hw 

you  are  lnterc 
we  will  send  you  our 


Boiler  latpeetlag. 

Marlas  legiaeoriag. 

COURSE  FOR  APPRENTICES. 

to  produce  on  demand  8,000  unsolicited 

students  or  pay  £100  to  any  charity  you 

6,000  to  prosperity  surely  we  o&n  help  YOU.  If 
in  any  of  these  subjects  write,  naming  the  subject,  and 

- |||  Fm 


ty  Of  tuwv  buujouw  miw,  uo 

FREE  BOOKLET.  PlMWtiate 

THE  BEHNETT  COLLEGE  SHEFFIELD. 


THE  CAMBRIAN  ELECTRICAL  SCHOOL, 


w.rny 


IT  ROAD,  FORTH,  GLAM. 

MmM:  WILLIAM  THOMAS,  M.I.M.E.,  A.  of  M.E.E. 
Deputy  Principal  s Dd*  I.  THOMAS,  M.loit.E«,  F.R.8.A* 
Tutors : Staff  of  Highly  Qualified  Instructors  in  all  su  bjects. 


A 


SCHOOL  OF  UNEQUALLED  REPUTATION. 
No  Branohea  No  Agents.  Influential  Employers  give 
preference  to  Students  coached  at  this  Correspondence  School. 

DO  YOU  WANT  TO  SUCCEED? 


An  efficient  Passport  to  the  Best  Positione  is  the  possession  of  the 
Electrical  Engineering  Diploma  issued  by  this  School  (The  C.E.S.) 
to  all  diligent  Students. 

Well-paid  and  Good  Positions  await  evqry  Successful  Student.  Com- 
mence Now  and  ensure  your  Success  in  Life.  Take  LESSONS  BY 
POST  In  Electrical  Engineering,  Mechanics  and  Mathematics. 


TO  ENSURE  YOUR  SUCCESS  AT 

ELECTRICAL  EXAMS. 

STUDY  IN  PRIVATE  AT  HOME 
WITH  THE  VERY  BEST  TUTOR 


INSTRUCTION  UNTIL  SUCCESSFUL 
Select  the  Tutor  that  has  an  unbroken  Record  of  Successes 

At  the  A.  of  M.EJS.  Exams. 

104  Students  passed  as  Qualified  EleotrtoaJ  Engineers. 


1910  exams.  1 24  students  sat,  112  passed — i.eM  90  per  cent. 


1917 

•1 

88 

»» 

61 

72 

1918 

» 

83 

•» 

72 

861 

1919 

•» 

146 

•• 

tae 

87 

1920 

207 

•* 

189 

Dll 

To  be  successful  at  your  next  examination,  state  your  requirements,  and 
write  to-day  for  information,  enclosing  3d.  postage  stamp. 

Book  of  Bxatn . Questioner  Poet  free  1/4 t— 

The  SECRETARY  (Dept.  D). 

The  Cambrian  Electrical  School. 

Cemetery  Road. 

PORTH  RHONDDA.  GLAM. 


PITMAN’S 

TECHNICAL  PRIMERS 

Cheap  Volumes  on  the  various  branches  or  phases  of 
Technology. 


EACH  VOLUME  18  WRITTEN  BY  AN  EXPERT  IN  THE 
PARTICULAR  8UBJECT  WITH  WHICH  HE  DJEAL8.  J 

Each  2/8  net,  of  all  Booksellers. 

NOW  READY. 

TIDAL  POWER. 

By  A.  M.  A.  Struben,  O.B.E.,  A.M.I.C.E. 

Deals  with  the  tides  and  their  measurement ; the  estimation 
of  potential  tidal  power ; comparisons  between  systems 
of  development ; the  financial  aspect  of  the  problem  ; diffi- 
culties to  be  overcome  ; and  the  lines  for  development. 

THE  ELECTR0-DEP08ITI0N  OF  COPPER  AND  IT8 
INDUSTRIAL  APPLICATIONS. 

By  Claude  W.  Denny,  A.M.I.E.E. 

Explains  the  principles  and  practice  of  electro-deposition, 
with  special  reference  to  recent  developments  and  applica- 
tions in  the  electro-deposition  of  copper.  Intended  for 
students,  electro-platers,  electrical  engineers,  designers 
and  manufacturers. 

HYDRO-ELECTRIC  DEVELOPMENT. 

By  J.  W.  Meares,  F.R.A.S.,  M.Inst.C.E.,  M.I.E.E. 

A complete  practical  introduction  to  the  factors  deter- 
mining the  possibilities  of  a hydro-electric  project,  and  to 
the  procedure  to  be  followed  in  estimating  and  utilising  the 
power  available.  16  Illustrations. 

ELECTRIFICATION  OF  RAILWAYS. 

By  H.  F.  Trewman,  M.A. 

The  author  reviews  the  arguments  for  and  against  electri- 
fication of  railways  and  discusses  the  fundamental  technical 
and  economic  problems  involved.  13  Illustrations.  4 144 

v CONTINUOUS  CURRENT  ARMATURE  WINDING.  • \ 

By  F.  M.  Denton,  A.C.G.I.,  A.Amer.I.E.E.  1 

Gives  an  explanation  of  the  theory  of  continuous  current 
armature  windings  which,  although  free  from  mathematics, 
is  accurate  and  most  helpful  to  those  who  have  hitherto  found 
the  wave  winding  to  be  a stumbling  block.  44  Illustrations. 

8MALL  SINGLE-PHASE  TRANSFORMERS. 

By  Edgar  T.  Painton,  B.Sc.,  Eng.  (Hons.),  A.M.I.E.E. 

Explaining  a commercial  method  of  design  and  giving 
information  enabling  the  amateur  to  design  and  construct 
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Gazette. 
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“ The  dry-os-dnst,  purely  arithmetical  method  of  dealing  with  the  neoecccry 
calculation!  which  have  to  be  made  on  oabto-Uytng  expeditions,  has  been  die- 
carded  as  far  as  possible  and  replaced  by  the  far  more  interesting  graphic  method. 
Very  lucid  explanations  are  given,  . . The  *miing  r"«*t**1  b written  In 
such  a style  as  to  be  readily  understood  by  those  havlngthe  slightest  knowledge 
of  the  subject.  The  book  is  profusely  Illustrated  with  photographs  and  numerous 
diagrams,  and  altogether  reflects  great  credit  on  Messrs.  Alabaster.  Gatehouse  A 
Co-  who  have  prodnoed  a book  which  cannot  hat  be  of  great  use  to  the  embryo 
cable  engineer.  — Tks  Zodime. 

" The  collection  of  materials,  and  the  dear  explanations  of  the  means  of 
measuring  cable  and  slack,  are  at  least  as  useful  as  the  graphs  themselves.  . . 
Mr.  Raymond -Barker  has  devoted  much  ingenuity  and  labour  to  perfecting  his 
calculator-board.  ...  A feature  of  novelty  in  his  curve  sheets  which  de- 
serves notioe,  and  which  must  undoubtedly  save  labour  in  any  tracing  out  of 
complicated  diagrams,  consists  in  drawing  lines  which,  instead  of  dots,  are 
composed  of  Mono  numerals,  enabling  each  line  to  be  readily  identified  from 
among  a number  of  others.” — Th*  BUdricia*. 
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Mr*  Morrison,  i t\  his  reply,  was  able  to  jx>int  to  extensive 
installations  of  the  recti  hers,  and  though  he  agreed  the 
ex4>crience  of  them  is  only  of  a iftnv  years’  duration,  the 
makers  were  able  to  declare  that  the  renewals  and1  main- 
tenance charges  were  negligible.  W ith  regard  to  telephone 
disturbances,  no  data  were  available,  but  no  conplaints 
wt^rc  known  of.  Research  and  developments  are  proceed- 
ing and  at  an  early  dale  it  is'  anticipated  any  d.c.  ripple 
will  *bo  entirely  eliminated.  ^ * 

■ ■■■■.  s . = ■■■  ==  ft  ■>  = 

TELEGRAPHY. 

Being  Solutions  to  the  Questions  set  in  the  Final 
Examination  in  Telegraphy  held  by  the  City 
and  Guilds  of  London  Institute  in  April , 1920. 

(Continued  from  page  165.) 

Q.  j. — Show,  in  diagram,  the  arrangement  you  would 
adopt  in  order  to  provide  two  double-channel  circuits 
on  an  underground  loop,  and  state  how  the  electrostatic 
capacities  would  differ. 

A.  3.— Two  duplex  circuits  may  be  provided  on  an 
underground  loop  by  superposing  one  circuit  on  the 
other.  The  arrangement  adopted  is  shown  in  Figure  2, 
which  represents  the  connections  at  the  up  station. 

One  circuit,  known  as  the  loop  circuit,  is  worked  round 
the  loop  from  an  unearthed  battery.  The  other,  known 
as  the  plus  circuit,  is  worked  over  the  two  lines  of  the 
loop  in  parallel  from  an  independent  earthed  battery. 


by  currents  sent  bv  the  plus  keys,  and  the  loop  apparatus 
will  therefore  be  unaffected.  Also,  as  the  lokjpl  apparatus 
works  from  an  unearthed  battery,  it  can  only  vtorjs 
round  the  loop  and  cannot  interfere  with  the  plus 
apparatus. 

In  order  that  the  circuits  may  \Vofk  simultaneously 
without  interfering  with  each  other  it  is  essential  that 
the  two  lines  of  the  loop  should  have  exactly  the  same 
resistance,  capacity,  and  insulation. 

If  k is  the  wire  to  ea#h  capacity  of  each  wire  of  the 
loop,  then  the  electrostatic  capacity  of  the  loop  circuit 

will  be  , because  it  is  equivalent  to  two  condensers 

each  of  capacity  k , joined  in  series. 

For  the  plus  circuit  the  electrostatic  capacity  will  be 
2k,  because  it  is  that  of  the  two  wires  of  the  loop  to 
earth,  which  is  equivalent  to  two  condensers  each  of 
capacity  k,  joined  in  parallel. 

Theoretically,  the  electrostatic  capacity  of  the  plus 
circuit  is  therefore  four  times  that  of  the  loop.  In 
practice,  however,  this  does  not  actually  obtain,  because 
the  signalling  condensers  at  each  end  increases  the  capa- 
city of  both  circuits. 

Q . 4. — A battery  produces  a current  of  300  milli- 
amperes  when  its  terminals  are  joined  by  a wire  of 
negligible  resistance,  and  when  the  battery  circuit 

is  completed 
through  a resis- 
tance of  1,400 
ohms  the  current 
is  reduced  by  80 
per  cent.  Calcu- 
late the  electro- 
motive force  and 
resistance  of  "the 
battery. 

A.  4. 

Let  E - E.M.F. 

of  the  battery, 
and  R = resis- 
tance of  the 
battery, 

then  when  the  ex- 
ternal resistance 
is  negligible  we 
have  by  Ohms 
law 


um: 


ft  LiNt 


HllhW 


The  bridge-arms  CD  and  CE  have  the  same  resistance, 
which  is  approximately  equal  to  that  of  the  line.  Signal- 
ling condensers  K and  K 1 are  joined  across  them  as  shown 
in  order  to  nullify  the  retarding  effects  of  line  capacity 
upon  the  speed  of  the  plus  circuit. 

^ As  both  sides  of  the  loop  circuit  from  the  point  C to 
the  corresponding  point  at  the  distant  station  are  equal 
in  resistance  and  capacity,  it  follows  that  the  potential 
difference  between  the  points  D and  E will  not  be  altered 


= | or  £ = — R 
1000  R 10 

When  the  external 
current  is 

/100  -80 


(i) 

resistance  is  1400  ohms  the 


100 

E 


I X = 
10 

3 

50 


3. 

50 


ampere, 


(2) 


R + 1400 

Substituting  the  value  of  E from  (i)  in  (2)  we  have 


y'»R  ; 
R + 1400 

therefore'  5 R ■ 

or  4 R 


3_ 

50 

R -T-  1400 
1400 


From  (1)  E - 


R = 35o  ohms 
3 


so  that 

10  R = JO  X 350  = 105  volts‘ 

(To  be  continued.) 
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Various  Items. 


irftWi  Mid.  Electricity  Diet  . — Time  limit  for  objections,  etc., 
has  been  extended  to  July  30.  , ' 

Burry  Peri — Mrs.  W.  T.  Edmunds,  the  wife  of  the  chairman 
bf  the  U.D.  Council,  inaugurated  the  electric  lighting  scheme  of 
Burry  Port  last  Friday  evening,  when  that  town  was  illuminated 
for  the  first  time  with  the  aid  of  electricity, 
fil  Smoking  Concert. — A Smoking  Concert  has  been  organised 
by  the  Manchester,  and  District  Local  Advisory  Committee  of 
the  Electrical  Trades  Benevolent  Institution,  ''which  will 
take  place  at  the  Albion  Hotel,  Piccadilly,  Manchester,  on 
Friday,  April  1 . 

The  G.E.C.  Moves.— The  General  Electric  Co.,  Ltd.,  announces 
that  on  and  after  Monday  next,  the  4th  inst.,  the  Head  Office, 
Sales  Depts.  and  Stores  will  be  situated  at  Magnet  House, 
Kingsway,  W.C.2.  Until  further  notice,  however,  the  show- 
rooms of  the  Company  will  remain  at  67,  Queen  Victoria  Street, 
E.C.4.  The  new  telephone  number  is  Regent  7050  (50  lines), 
and  the  telegraphic  address : " Electricity,  Westcent,  London." 

8outh  African  Ry.  Electrification.— Generating  plant,  sub- 
station plant,  locomotives,  etc.,  are  required  for  the  electri- 
fication of  the  Capetown-Simonstown,  and  Duiban-Pieter- 
maritzburg  Lines.  Tenders  are  required  to  be  lodged  at  office 
of  the  High  Commissioner  for  the  Union  of  South  Africa  in 
London  by  noon  on  May  3.  Consulting  Engineers  : Messrs. 
Merz  and  McLellan,  32,  Victoria  Street,  S.W.i. 

Pinchin,  Johnson  & Go.,  Ltd. — The  Annual  General  Meeting 
of  this  large  and  old  established  firm  of  varnish,  colour,  paint 
and  enamel  manufacturers  was  held  at  the  Reg.  Offices,  General 
Buildings,  Aldwych,  W.C.2,  on  the  21st  ult.  The  Chairman 
was  able  to  refer  to  very  satisfactory  results  all  round,  the 
ordinary  shareholders  are  to  receive  a dividend  of  15  per  cent,  for 
the  year.  Stocks  have  been  written  down  and  the  Company  is 
in  a position  to  deal  efficiently  with  a much  greater  volume  of 
business  than  ever  before.  The  Company  looks  forward  with 
every  confidence  to  the  year  1921. 

Montreal. — A firm  wishes  to  get  in  touch  with  British  manu- 
facturers of  small  motors.  The  type  now  required  is  "Uni- 
versal” 115  volts,  for  either  A.C.  or  D.C.,  25  to  60  cycles, 
about  tx  h.p.,  approx.  3,600  r.p.m.,  with  rheostat  for  con- 
trolling speed.  The  quantity  required  is  about  900  per  month 
with  a probability  of  larger  quantities  being  desired  hi  the  near 
future.  The  motors  are  required  for  a small  portable  motion 
picture  machine,  for  which  a sewing  machine  motor  measuring 
about  4 in.  long  by  3 A in.  dia.,  which  is  found  to  give  fair 
satisfaction,  is  at  present  being  utilised.  Further  paiticulars 
from  B.O.T.  Dept,  of  Overseas  Trade. 

Originality  in  Technical  Advertising.— Considerable  experience 
is  required  in  the  planning  of  arresting  advertisements,  and 
although  many  engineering  firms  now  realise  this  as  regards  a 
proportion,  at  least,  of  their  advertisements,  there  are  still 
thousands  who  do  not  reap  the  fullest  benefit  fiom  the  space  they 
take,  simply  because  they  do  not  bestow  the  necessary  care  on 
the  design,  arrangement  and  choice  of  types  used — even  if  the 
basic  idea  is  good.  In  this  connection  most,  if  not  all,  technical 
advertisers  should  find  of  j interest  the  matter  and  illustrations 
in  a booklet  issued  by  Ernest  Ingram  Hill,  Technical  Advertising* 
Service,  29  Ludgate  Hill,  E.C.4. 

Help  the  Foreigner. — There  is  nothing  like  doing  your 
best  to  help  push  British  trade  into  the  hands  of  a foreigner, 
at  any  rate  that  is  the  view  taken  and  very  consistently  followed 
up  by  one  of  the  contributors  of  our  contemporary,  the 
Electron.  In  the  current  (April)  issue  he  says,  that  all 
credit  is  due  to  the  joiners  for  the  fight  they  are  putting  up 
which  is  sending  such  a large  amount  of  ship  work  over  to  the 
Continent.  There  is  no.  doubt  that  our  Continental  competitors 
are  delighted  to  have  orders,  and  we  don’t  blame  them,  and 
we  feel  certain  that  London  members  ob  Electrical  Trades 
Unions,  under  their  present  wise  (?)  leadership,  will  go  on  doing 
their  best  in  this  direction.  Another  point  is  that  they  do  not 


wish  us  to  remain  in  occupation  of  German  territory  Or  to  make 
Germany  tax  its  population  in  order  to  pay  France  and  our- 
selves and  thereby  reduce  our  taxation.  They  would  much 
rather  havfc  the  Germans  free  to  compete  with  us  in  our  foreign 
markets  and  also  »n  our  home  markets  here.  That’s  just  ;t 
— any  country  rather  than  your  own.  Some  of  the  ex-Serv;ce 
men  don’t  qmte  agree,  but  what  do  the  K.T.U.  members  care 
for  that  ? 

Meetings. — The  Junior  Inst,  of  Engineers  will  meet  on  Friday, 
1st  inst.,  at  39,  Victoria  Street,  at  7.30  p.m.  Lecturette,  " Pneu- 
matic Conveyors,”  by  Maik  Jennings  (Member).  Also  on 
Tuesday,  5th  inst..  Visit  to  the  Works  of  the  Tunnel  Portland 
Cement  Co.,  Grays,  Essex.  The  party  will  assemble  in  the 
booking-office  of  Grays  Station  at  2.50.  And  on  Friday,  8th  inst., 
at  Caxton  Hall,  at  8 p.m.  Questions  and  General  Discussion. 


Trade  Notea. 

Z Electric  Lump  and  Supplies  Co.,  Ltd.  (73,  Newman  Street 
W.i),  announce  a reduction  m price  of  the  "Electrolux” 
Sucrion  Cleaner,  made  posable  by  increased  production  due 
to  the  large  demand. 

The  Edison  Swan  Eleetrie  Co.,  Ltd.  (Ponders  End,  Middlesex), 
have  issued  a 28-page  list  (No.  P.P.213),  dealing  with  Ediswan 
petrol-electric  lighting  and  pumping  sets.  Illustrations,  specific 
cations  and  prices  are  given. 

The  " Elastalite  ”4  candle  lamp  is  illustrated  and  priced  in 
leaflet  No.  C.L.I.,  issued  byj|Pop0’8  Electric  LamplQO.,  Ltd. 

(5,  Arthur  Street,  W.C.2)  It  is  of  simple  design  with  no  wearing 
parts,  and  is  held  rigid  injthe  lampholder  by^a  threaded  collar. 

“ Electrical  Industries,’1  published  weekly  since  1901,  by  the 
Electrical  Press,  Ltd.,  desire  to  give  notice  that  it  has  no  connec- 
tion with  a Company  entitled  Electrical j| Industries,  Ltd.,  a 
trading  concern,  registered  in  May,  1920,  and  now  in  liquidation. 

A folder  issued  by  Laurence  Nonris  & Co.  (Imperial  Bmldmgs, 
54-6,  Kmgsway,  W.C.2),  g^ves  particulars  of  ball  bearings 
of  the  lead;ng  makes  ;n  stock  (the number  ;n  stock  be;ng  given). 
The  company  further  state  That  the  range  of  sizes  is  the  largest 
available  immediately  from  stock  in  this  country  and  their 
prices  the  lowest. 

L.  G.  Hawkins  and  Co.  (116,  Charing  Cross  Road,  W.C.2) 
are  utilising  in  the  promotion  of  the  sales  of  " Universal  ” vacuum 
cleaners,  irons,  toasters,  coffee  pots,  etc.,  a poster  advertising  a 
special  price  for  a complete  set  of  these  items* — all  of  which  they 
demonstrate  to  the  consumer.  A folder,  " Domestic  Service  Elec- 
trified,” is  also  being  issued  for  dealers. 

List  No.  860.  " Simplex  Lighting  Fixtures,  1921,”  is  a dis- 
tinctive pocket  size  publication  of  52  pp.,  illustrating  and  pricing 
direct  and  semi-indirect  lighting  fixtures  of  all  kinds.  Reference 
is  also  made  to  outside  lighting,  window  lighting,  Simplex 
illuminated  signs,  etc.  Contractors  and  dealers | will  find  ‘it 
most  convenient  and  should  write  to  Simplex  Conduits,  Ltd. 
(Garrison  Lane,  Birmingham,  or  113-7,  Charing  Cross  Road, 
W.C.2). 

We  have  received  from  the  Metro, olitan-VIckars  Electrical 
Co.,  Ltd.,  20,  Brazennose  Street,  Manchester,  leaflets  Nos. 
379/1  -1  and  379/1-3,  giving  illustrations  and  descriptions 
of  three-phase  transformers  for  rotary  converters ; and  leaflet 
No.  711/ 1 A,  dealing  with  transformers  specially  designed  for 
use  in  collieries.  With  regard  to  the  transformers  for  reactance 
control  of  rotaries  (operation  A.C.  to  D.C.,  and  total  D.C.ivoltage 
range  not  exceeding  12 \ per  cent.)  the  provision  of  the  necessary 
reactance  is  by  means  of  a patented  multiple  gap  shunt  consisting 
of  packets  of  laminated  iron  mounted  together  vertically  and 
separated  by  non-magnetic  material.  This  construction  forms 
a multiple  gap  shunt  so  arranged  that  the  laminations  of  the 
shunts  lie  in  the  same  plane  as  the  laminations  of  the  trans- 
former core,  between  the  H.T.  and  L.T.  windings,  and  held 
firmly  between  the  top  and  bottom  yokes.  Reactance  of  any 
value  required  by  the  rotary  and  possessing  a straight  line 
characteristic  of  reactance  volts  with  current  up  to  50  per  cent* 
overload  can  be  provided. 
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bottom  of  the  vats,  and  to  prevent  the  water  ratting  the 
wood.  The  laitter  would  be  the  case  if  the  vats  were  on  the 
noor. 

Polishing  ,»nd  Finishing  Shops. 

, 'The  (position  of  these  shops  will  depend  upon  the  amount 
o«  space  available.  They  are  much  better  situated  away 
from  the  ptating  shop  altogether,  although  not  at  too  great 
a distance.  The  passages  between  the  plating  and  polishing 
shops  should  be  covered  in  to  protect  the  material  from 
rain  or  snow,  etc.  The  light  in  these  shops  should  be  as 
good  as  is  possible,  so  that  the  workmen  can  see  the  pro- 
gress of  the  work  quite  easily.  This  is  most  essential, 
because  any  changes  of  colour  with  the  work  should  be 
detected  at  once. 

Heating  of  Plating  Shops. 

Practically  the  tvhole  of  the  operations  carried  out  are 
with  different  solutions  which  have  to  be  heated.  The  two 
best  agents  for  heating  are  gas  and  steam.  In  very  small* 
plants  gas  will  be  very  convenient  and  inexpensive.  Larger 
plants,  liowever,  should  be  heated  with  steam.  Although 
the  machinery  may  be  driven  by  electric  motors  from  an 
electrical  supply  company,  it  will  be  economical  to  obtain  a 
boiler  to  provide  the  steam  for  heating  purposes.  Of  coutse, 
where  the  electricity  is  generated  on  site,  a supply  of  steam 
may  be  taken  from  the  main  steam  range  for  this  purpose. 


ELECTROPLATING. 


By  C.  Sylvester,  A-M.l.E.'E.,  A.M.I.Mech.E. 


{Note. — It  is  a curious  fact  chat,  although  electro-plating 
is  in  such  demand  at  the  present  time,  there,  are  very  few 
plating  plants  in  existence.  In  the  Midland  counties,  in 
some  of  the  large  engineering  centres,  some  fairly  large 
firms  send  their  work  out  to  be  plated.  Thus  -we  see  one 
or  two  plating  companies  in  those  districts  who  really  can- 
not cope,  at  times,  with  the  demand  upon  their  limited 
resources,  ft  should  be  the  object  of  every  firm  dealing 
with  metal  work  to  have  their  own  plating  plants.  This 
would  eliminate  the  inconvenience  caused  through  waiting 
for  material  when  it  is  urgently  required,  and  it  would 
result  in  all-round  efficiency.  In  this  series  of  articles  Mr. 
Sylvester  will  deal  exhaustively  with  the  subject  of  electro- 
plating from  the  lav  out  of  the  plant  to  the  plating  of 
finished  articles.  With  .the  aid  of  these  notes  it  should  not 
be  a difficult  matter  for  the  small  manufacturer  to  install 
his  own  plant. — Editor,  Electricity.] 


When  considering  the  subject  of  electro  plating  it  should 
be  remembered  that  the  scientific  basis  bv  whioh  electro- 
plating is  carried  out  is  the  same  whether  the  process  is 
conducted  by  an  ainateur  or  the  largest  plating  company  in 
. existence  The  apparatus  required,  however,  varies  to  meet 
the  requirements  of  the  quantity  work  it  is  proposed  to 
dispose  of,  but  the  principle  of  working  remains  the  same. 

Size  of  Plant. 

It  is  hardly  possible  in  these  articles  to  lay  down  any  hard 
and  fast  rules  concerning  the  size  of  plating  plants,  since 
the  conditions  under  "which  the  plant  will  be  operated  will 
always  be  varying.  Again,  in  one  district  -t  may  be  neces- 
sary to  plate  large  articles,  yet  in  other  districts  there 
will  be  no  article  larger  than  a terminal  to  be  plated.  It 
may  be  said,  therefore,  that  the  size  of  plant  will  be  de- 
pendent upon  the  size  of  the  articles  to  be  plated,  and  the 
finish  or  quality  of  the  plating  desired.  When  these  con- 
ditions are  known,  then  the  size,  of  the  plant  may  be  de- 
termined, but,  in  all  cases,  arrangements  should  be  made 
■for  the  extension  of  the  plant  as  far  as  is  possible. 

Tiie  Plating  Shop. 

It  is  hardly  necessary  to  say  that  the  plating  shop  should 
be  on  the  ground  floor.  The  walls  may  be  built  of  either 
wood,  brick  or  iron,  but  the  floor  should  be  either  of  brick, 
cement,  or  concrete  gradually  sloping  to  allow  water  to 
. drain  off  into  a gutter.  The  plating  vats  should  be 
arranged  upon  low  pedestals  of  concrete  about  six 
inches  high,  to  allow  the  air  to  circulate  under  the 


1 The  Plating  Dynamo. 

Dynamos  used  for  electro-plating  usually  have  a large  cur- 
rent capacity  with  a voltage  which  maybe  regulated  between 
2 and  8 volts.  They  are  shunt  wound  and  the  shunt  current 
is,  of  course,  very  large.  A regulating  resistance  is  in- 
serted in  series  with  the  shunt  field  so  that  the  generator 
voltage  may  be  regulated.  The  importance  of  efficient 
regulation  cannot  be  over-estimated,  because  it  is  upon  this 
that  the  quality  of  the  work  depends.  It  is  therefore 
necessary  that  an  excellent  contact  should  be  maintained 
between  the  regulating  steps  of  the  shunt  field  rheostat, 
because  the  slightest  increase  of  resistance,  due  to  bad  con- 
tact, will  immediately  cause  the  voltage  to  drop  to  zero, 
and  the  polarity  of  the  machine  may  be  reversed.  This 
is  possible  with  plating  dynamos,  although  they  are  shunt 
wound,  due  to  the  very  low  resistance  of  the  armature, 
in  comparison  to  the  shunt  winding. 


Fig.  1 illustrates  the  construction  of  a rheostat  such  as 
is  used  with  plating  dynamos  capable  of  delivering  2,000 
amperes.  The  shunt  current  of  such  a dynamo  would  pro- 
bably be,  under  full  load,  between  25  and  40  amperes. 
The  illustration  shows  eight  sockets  round  which  a piece 
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of  thick  wire  of  high  resistance  is  stretched.  Good  elec- 
trical contact  Js  made  to  each  socket  through  the  agency 
of  studs  and  nuts.  4 
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Fig.  2, 

Fig.  <2  illustrates  the  construction  of  the  socket.  It  will  be 
seen  from  this  diagram  that  the  cable  is  soldered  in  a 
tapered  brass  end,  the  taper  fitting  very  neatly  in  the  socket. 
A grooved  handle  allows  the  necessary  twisting  to  make 
good  contact  between  the  cone  and  /the  socket.  The  cable 
is  flexible,  of  finely  stranded  copper  wire,  sufficiently  large 
to  allow  the  maximum  shunt  current  to  pass  without  heat- 
ing in  the  slightest  degree. 


O 


Fig.  3 illustrates  the  arrangement  of  circuits.  In  this 
diagram,  R is  the  rheostat  and  A is  an  ammeter,  which 
is  operated  by  the  shunt.  A double  pole  circuit  breaker, 
D P,  completes  the  arrangement  as  far  as  the  dynamo  is 
concerned.  The  circuit  breaker  should  be  of  the  overload 
type  90  that  it  will  trip  in  the  event  of  overload. 

(To  be  continued,) 


THE  WORK  OF  THE  INDUSTRLAL  LEAGUE  AND 
OOUlNOIL. 

The  report  for  the  year  ending  September  30,  1920, 
indicates  that  during  the  twelve  months  all  the  great  manu- 
facturing centres  in  the  U.K.  were  visited  by  emissaries  of 
the  organisation.  Active  branches  are  in  operation  in 
Manchester,  Leeds,  Birmingham,  Deptford,  Eastbourne 
and  Southwark,  and  other  towns  in  which  committees  are 
being  formed  include  Leicester,  Bristol,  Portsmouth,  Coven- 
try,  Glasgow,  Hartlepool,  Blackburn,  Walsall,  Halifax, 
Bedford,  etc. 

The  number  of  meetings  which  have  been  held  and 
addressed  run  into  four  figures,  and  it  is  interesting  to  note 
the  character  and  variqjy  of  organisations  that  have 
appealed  to  the.  League  to  provide  lecturers  on  industrial 
subjects.  It  is  perhaps  an  indication  of  the  growing 
interest  which  is  nowadays  being  manifested  in  economics 
by  all  sections  of  the  community. 


Fifteen  conferences  of  a national  character  were  held  and 
were  attended  by  700  employers,  60  employers’  associations, 
800  trade  unionists  and  460  delegates  from  trade  unions, 
representing  a membership  of  one  and  a half  millions.  It 
is  undoubtedly  a healthy  sign  to  find  so  many  employers’ 
organisations  and  prominent  trade  unions  evincing  an  ac- 
tive interest  in  the  objects  of  the  work  of  the  Industrial 
League,  and  it  encourages  one  in  the  belief  that  both  em- 
ployers and  employed  are  ate  a matter  of  fact  realising  that 
the  prosperity  of  industry  is  a matter  of  vital  concern  to 
all  engaged  in  industry  and  that  onlv  by  co-operation  can 
each  ensure  their  individual  and  collective  Well-being. 

. *^**6  annual  general  meeting  is  being  held  on  the  13th 
mst.  The  chairman  at  the  ensuing  dinner  will  be  the 
Rtt.  Hon.  G.  H.  Roberts,  M.P.,  and  the  guests,  Col.  Sir 
Wm.  Dupree,  and  Mr.  J.  O’Grady,  M.P.  (Sec.  Nat.  Fedn, 
Gen.  Workers). 


ELECTRICITY  IN  THE  HOME. 

During  the  the  recent  successful  local  exhibition  of  elec, 
tncal  appliances  at  Aylesbury,  where  the  progressive  borough 
council  is  pushing  the  sale  of  electricity  for  other  purposes 
than  lighting,  Mr.  J.  W.  Beauchamp  gave  two  lectureson 
the  utihty  of  electncity  in  the  home.  He  emphasised  the 
salient  features  of  many  appliances  seen  in  use  in  the 
hatl,  but  did  not  enlarge  upon  the  virtues  of  .the  “all  elec- 
tric home,  though  be  advocated  as  a practical  proposition 
for  today  the  house  whidi  contained  one  fire,  consuming 
coal  and  having  a hot  water  boiler  attachment,  then  having 
electric  pljigs  fixed  in  all  other  rooms,  to  allow  of  the  use 
fan  electric  fire  and  lighting  when  and  where  required, 
me  kitchen  should  also  be  fitted  with  electric  lighting 
and  a pli^j  for  the  iron.  etc.  The  advantages  of  elt*- 
tricitv  in  the  home  included,  he  said,  the  absence  of  fumes 
and  ashes  in  cooking ; labour  was  saved,  and  (the  appliances 
were  porthole. 


.ALL  ABOUT  TRAIMWlAY  MOTOR  BURN-OUTS. 


By  H.  S.  Bv  Robinson. 


Although  it  is  often  assumed  that  tramway  motor 
burn-outs  are  due  to  overheating,  it  should  be  remem- 
bered that  in  general  tramway  practice  much  of  the 
time  is  undoubtedly  occupied  in  stopping  and  starting, 
coasting  and  working  at  less  than  full  power,  conse- 
quently the  motors  only  work  for  a comparatively 
small  part  of  the  time  at  the  full  supply  pressure. 
Taking  into  consideration  the  fact  that  the  iron  loss 
in  the  motor  and  the  heating  due  to  it  depend  directly 
upon  the  voltage,  it  will  be  seen  that  the  chances  of 
burn-outs  being  caused  through  overheating  are 
extremely  remote. 

Reference  has  already  been  made  elsewhere  to  the 
various  causes  of  armature  troubles,  together  with  a 
practical  method  of  overcoming  the  difficulty  should 
the  damage  be  slight ; it  is  therefore  intended  to  devote 
the  following  remarks  to  rewinding  in  the  event  of 
the  “patching-up  ” process  previously  mentioned  being 
considered  useless.  If  the  armature  is  to  be  wound 
with  wire  coils  it  will  be  found  more  convenient  not 
to  put  the  commutator  in  position  until  the  winding 
is  complete,  as  all  th$  coils  should  be  on  the  core 
before  any  connecting  is  done.  If,  on  the  other  hand, 
the  winding  consists  of  strap  coils,  the  commutator 
should  be  put  on  the  shaft  before  any  of  the  coils  are 
placed  in  the  slots.  After  the  old  coils  have  been 
removed  and  the  core  thoroughly  insulated,  the  first 
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coil  is  placed  in  position,  the  bottom  half  of  which 
should  be  inserted  in  the  slot,  and  the  top  half  into  its 
corresponding  slot,  and  so  on  until  the  winding  is 
nearing  completion.)  It  will  then  be  found  necessary 
to  raise  the  top  halves  of  the  coils  to  allow  of  the 
bottom  halves  being  slipped  in  under  them  into  their 
respective  slots*  (Should  the  coils  not  go  easily  into 
the  slots  they  should  be  nibbed  with  paraffin  wax,  the 
insulation  thus  remaining  uninjured  and  absolutely 
uniform  during  winding. 

The  connecting  leads  to  the  commutator 'should  be 
uniformly  bent  to  their  proper  position  and  their  tinned 
ends  then  turned  upwards,  after  which  the  commutator 
should  be _ pressed  on  to  the  shaft-  (When  all  the 
bottom  leads  have  been  placed  in  the  commutator  bars, 
a magneto  or  lamp  test  should  be  made  by  placing 
the  terminals  of  the  magneto  or  lamp  circuit  on  suc- 
cessive adjacent  pairs  of  commutator  bars  to  find  if 
there  are  any  short-circuits  either  in  the  commutator 
or  the  coils.  A few  layers  of  treated  surgical  tape* 
should  then  be  put  over  the  leads  right  up  to  the  back 
of  the  commutator  neck  to  insulate  them  from  the  top 
ones.  The  top  leads  of  the  coils  are  then  placed  in 
position  in  a similar  manner  to  the  bottom  leads,  and 
after  the  commutator  has  been  fully  connected,  and 
before  the  connections  are  soldered,  a further  magneto 
test  must  be  made  between  adjacent  bars.  If  the  bell 
does  not  ring  in  every  case,  there  is  an  open  circuit, 
due  to  the  leads  being  crossed  at  that  point,  or  at  one 
diametrically  opposite,  or  to  two  breaks  in  the  coils. 
It  is  also  advisable  to  test  the  insulation  between  the 
core  and  the  winding  with  at  least  1,000  volts  above 
tile  normal  voltage  of  the  machine.  When  the  number 
of  commutator  bars  is  the  same  as  the  number  of 
armature  slots,  all  the  leads  from  one  side  of  each  coil 
are  connected  to  the  same  bar,  the  coil  sections  being 
thus  connected  in  parallel.  When  the  number  of  com- 
mutator bars  plus  one  is  twice  the  number  of  armature 
slots,  half  the  leads  from  one  side  of  each  coil  are 
connected  in  parallel  to  the  commutator,  except  those 
of  the  spare  coil  section  at  the  end  of  the  winding, 
which  obviously  has  no  corresponding  bar.  The  spare 
top  and  bottom  leads  of  this  coil  are  cut  off  about  one 
inch  from  the  end  of  the  cells,  .and  insulated  with  tape. 
The  arrangement  of  the  winding  on  the  two-dircuit 
principle  not  only  secures  perfect  balance  of  armature 
circuits  when  the  armature  is  considerably  out  of 
centre,  but  is  largely  responsible  for  sparkless  com- 
mutation under  all  conditions  of  load.  Three  steel 
wire  bands  serve  to  retain  the  coils  in  their  places  in 
the  slots.  These  band  wires  are  wound  in  grooves  in 
tile  core  of  such  depth  that  the  wires  do  not  project 
above  the  surface;  the  maximum  clearance  is  thus 
available  to  allow  for  eccentricity  of  the  armature  in 
the  field  caused  by  wear  of  the  bearings.  Moreover, 
should  undue  wear  allow  the  core  to  touch  the  pole 
faces  in  revolving,  the  band  wires  are  protected,  and 
will  not  break  and  allow  the  armature  coils  to  be 
thrown  out..  The  ends  of  the  coils,  clear  of  the  field 
poles,  are  further  secured  by  two  bands  of  steel  wire, 
which  prevent  coil  spreading  in  case  an  excessive 
speed  should  be  attained.  All  armatures  when  com- 
pletely wound  must  be  dried  out,  then  thoroughly 
painted  with  insulating  varnish.  The  drying  may  be 
done  in  a heater,  or  by  passing  current  through  them, 
the  former  being  the  better  method. 


THE  LONG-DISTANCE  TELEPHONE  SYSTEM  OF 
THE  UNITED  KINGDOM. 


By  Sir  William  Noble.  M.I.E.E. 


(Paper  first  received  December  16,  1920,  and  in  final  form 
February  10,  1921*) 


Summary. 

This  paper  describes  the  development  of  the  trunk  tele- 
phone system  since  1905. 

It  deals  mainly  with  the  improvements  ui  line  plant 
design,  especially  in  underground  cables,  which  have  been 
made  in  the  past  ten  years.  < 

The  expansion  of  the  trunk-line  system  since  1905  led  to 
congestion  of  the  pole  lines  along  roads,  railways  and 
canals;  and  the  difficulty  of  finding  new  routes  increased. 
Improvements  in  underground  long-distance  telephone 
cables  led  to  a solution  of  this  difficulty  : and  the  new  trunk- 
line svstem  is  to  be  almost  entirely  underground. 

Some  details  are  given  of  the  early  work  of  Post  Office 
engineers  in  devising  methods  and  apparatus  for  balancing 
underground  cable  circuits  so  as  to  render  them  free  from 
mutual  interference  or  cross-talk.  This  early  work  led  up 
to  the  modern  precision  methods  of  cable  balancing  which 
were  first  applied  to  a cable  laid  between  Leeds  and  Hull 
in  1913.  Details  are  given  of  the  second  balanced  cable, 
namely,  that  laid  between  London  and  Liverpool  in  i9!4i 
and  the  problems  created  by  the  success  of  this  cable  are 
discussed.  ... 

The  telephone  repeater  became  a practical  proposition 
when  the  3-electrode  thermionic  amplifier  was  evolved; 
and  the  general  introduction  of  telephone  repeaters  into 
long-distance  lines  has  led  to  what  is  almost  a revolution 
in  long-distance  communication  schemes.  v 

The  methods  of  duplexing  the  thermionic  amplifier  in 
order  to  obtain  both- way  wonting  are  described,  and  details 
are  given  of  the  methods  of  measuring  the  impedance /fre- 
quency characteristics  of  telephone  lines  for  the  purpose 
of  constructing  the  artificial  line  balances  required  for 
duplex  working.  . 

The  scheme  of  introducing  telephone  repeaters  into  the 
trunk-line  system  is  explained  and  the  economies  to  be 
effected  in  line  plant  are  discussed. 

A map  of  the  proposed  main  underground-cable  system 
is  given. 

In  submarine  telephone-cable  work  there  ha9  been  con- 
tinued progress  since  the  reading  of  Colonel  O’Meara’s 
paper  in  1910,  and  some  details  are  given  of  the  latest 
developments,  especially  in  the  direction  of  continuously 
loaded  cables.  . 

The  paper  concludes  with  a reference  to  the  introduction 
of  high-frequency  carrier  ^wave  telephony  and  its  application 
to  long-distance  communication. 

The  subject  of  this  paper  has  not  been  brought  before 
the  Institution  since  1905,  when  Sir  John  Gavey  (then 
Mr.  Gavey)  in  his  Inaugural  Address  referred  to  the  trunk 
telephones.  Previous  to  that  Address,  the  Journal  of  the 
Institution  contains  only  one  paper  dealing  with  the  subject, 
namely,  Mr.  Gavey ’s  paper  on  “The  Telephone  Trunk 
System  in  Great  Britain,'’  presented  in  November,  1896. 

I feel,  therefore,  that  no  apology  is  necessary  for  intro- 
ducing the  subject  after  this  lapse  of  time,  especially  as 
it  is  one  that  has  recently  received  considerable  attention 
in  the  public  Press  and  technical  journals.  In  his  inaugural 
address  in  1905  Sir  John  Gavey  ref  eared  to  two  fundamental 
problems  which  at  that  time  awaited  solution:  first  an 
effective  telephone  relay  or  repeater,  and  secondly  a method 
of  extending  the  range  of  communication  in  submarine 
cables* 

The  second  matter  was  dealt  with  by  Colonel  W.  A.  J. 
O’Meara  in  December,  1910,  in  his  paper  read  before  the 
Institution  entitled  “Submarine  Cables  for  Long-Distance 
Telephone  Circuits.”  In  the  interval  between  1910  and  the 
present  time  a solution  of  the  first-named  problem  has 
been  found,  and  this  has  led  to  the  developments  which  I 
propose  now  to  describe. 
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During  the  past  four  or  five  years  the  whole  art  of  long- 
distance telephonic  transmission  has  been  almost  com- 
pletely revolutionised  by  the  evolution  of  the  three-electrode 
thermionic  tube  amplifier  hnd  its  use  in  the  telephone  relay 
or  repeater.  An  earlier  opportunity  would  have  been 
sought  to  describe  the  character  of  this  revolution  in. view 
of  its  far-reaching  effects  on  the  design  land  manufacture 
of  telephone  .plant  of  all  kinds,  but  the  circumstances  of 
the  Great  War  madie  such  a course  impossible. 

My  task  this  evening,  however,  is  much  facilitated  by 
the  fact  that  since  the  Armistice  was  declared  several 
papers  dealing  with  the  thermionic  valve  amplifier  have 
been  printed  in  the  Journal  of  the  Institution,  and  the 
subject  has  received  widespread  attention  in  the  technical 
Press.  I am  therefore  able  to  assume  that  the  theory 
of  the  thermionic  valve  and.  the  methods  of  using  it  as  an 
amplifier  of  telephonic  currents  are  well  known  to  the 
members  of  the  Institution  : and  consequently  I may  deal 
more  fully  with  the  effects  of  its  introduction  into  telephone 
-engineering. 

At  the  present  time  long-distance  telephony  divides  along 
two  main  lines  of  development,  namely  : — 

(a)  Communication  between  the  principal  commercial 
centres  of  the  country. 

( b ) Communication  with  remote  districts,  and  interna- 
tional communication. 

In  the  former  the  demand  is  for  the  provision  of  large 
numbers  of  circuits  over  distances  up  to  450  miles,  e.g., 
London  and  Manchester,  London  and  Glasgow’ ; whereas 
in  the  latter  the  requirement  is  for  a very  few  circuits,  in 
most  cases  one  or  two  only,  over  much  longer  distances, 
e.g.,  London  to  Belfast,  London  to  Brussels,  Paris  and 
Marseilles,  and  in  due  course  to  Rome,  Madrid,  Constanti- 
nople or  even  Cairo. 

Each  line  of  development  presents  distinct  problems  of 
engineering  design. 

In  the  first  decade  of  the  present  century  it  appeared 
that  the  ultimate  possible  efficiency  in  long-distance  tele- 
phone transmission  had  been  reached  ; and  that  it  was 
attainable  only  by  the  employment  of  the  heaviest  practic- 
able copper  conductors,  erected  on  aerial  lines,  highly  in- 
sulated, and  revolved  in  pairs  or  quadruples  to  reduce  in- 
ductive disturbances  to  a miniratim.T  Ln  this  country  the 
maximum  economical  conductor  was  proved  to  be  one  weigh- 
ing 600  lb.  to  the  mile.  A few  circuits  with  800-lb.  con- 
ductors had  been  erected  in  the  last  decade  of  the  19th 
century,  but  their  Very  small  advantage  in  transmission 
efficiency  as  compered  with  600-lb.  conductors  within  th^ 
distances  to  be  covered  in  this  country  did  not  compensate 
for  their  much  greater  capital  and  annual  costs. 

On  the  basis  of  a total  attenuation  of  BZ-2.5  (repre- 
senting a ratio  of  about  7J  per  cent,  as  between  the 
received  and  . transmitted  currents,  that  is  a loss  of  92^ 
per  cent.)  as  being  the  limit  for  a commercial  long-distance 
line,  the  maximum  length  of  a 600-lb.  circuit  was  about 
900  miles. 

In  this  country,  however,  it  was  never  possible  to  obtain 
the  maximum  efficiency  of  an  Serial  circuit  on  account 
of  the  necessity  for  short  lengths  of  underground  cables  in 
passing  through  intervening  town  areas  or  across  physical 
obstructions,  such  as  river  estuaries,  etc.,  and  60  per  cent, 
efficiency  was  the  average  obtained  in  practice. 

(Even  under  these  conditions  good  commercial  service  was 
given  between  centres  so  far  apart  as  London  and  Glas- 
gow, London  and  Dublin,  London  and  Paris,  and  London 
and  Brussels ; and  the  lines  available  for  these  services 
had  a fair  margin  of  efficiency  for  extension  to  minor  tele- 
phone centres  in  their  respective  areas. 

From  the  time  of  the  taking  over  by  the  Post  Office  of 
the  trunk  telephone  service  in  1896  until  about  1910  it  was 
possible  to  accommodate  on  pole  lines  along  the  public 
roads  and  railways  all  the  wires  required  to  meet  the 
public  demand  for  trunk  service.  The  following  table 
shows  the  increase  in  the  number  of  trunk  circuits  radiating 
from  London  to  the  more  important  provincial  centres. 

It  will  be  realised  that  the  pole  lines  carrying  these 


circuits  radiating  from  London  must  carry  in  addition  the 
shorter  circuits  connecting  towns  lying  on  the  routes. 

For  example,  one  of  the  London-Manchester  lines  passes 
through  Northampton,  Leicester,  Derby  and  Buxton,  and 
carries  circuits  serving  those  towns.  ^Moreover,  the  re- 
quirements of  the  telegraph  service  have  also  to  be  met. 


Trunk  Circuits  radiating  from  London  to 
Provincial  Towns.  • 


1902 

1905 

1908 

1914-15 

1920 

Estimated 

1925 

1930 

Birmingham 

4 

7 

14 

32 

37 

60 

76 

Liverpo  ol  . . 

8 

10 

14 

35 

37 

03 

oO 

Manchester 

6 

6 

10 

17 

21 

47 

01 

Leeds 

2 

2 

9 

!3  j 

j 14 

20 

24 

Newcastle 

1 

2. 

8 

10 

f 

14 

17 

Glasgow 

4 j 

4 

4 

6 

1 6 

i 

10 

12 

Bristol 

3 ! 

5 

6 

15 

17 

27 

3° 

Cardiff 

2 

4 

10 

14 

18 

26 

29 

Southampton 

' 1 

4 

6 

n ! 

11 

20 

25 

The  congestion  on  the  main  aerial  lines  was  becoming 
serious  in  1910,  and  it  was  practically  impossible  to  find 
road  routes  for  new  pole  lines,  especially  in  the  approaches 
to  London.  The  traffic-development  studies  undertaken 
about  that  time  forecasted  a demand  for  trunk  lines  which 
could  not  possibly  be  met  by  any  ordinary  system  of  road 
pole-line  construction,  and  a scheme  of  direct  cross-country 
routes  of  steel  tower  construction  capable  of  carrying  very 
Large  numbers  of  conductors  was  prepaired.  At  this  junc- 
ture, however,  the  results ^of  a long  series  of  experiments 
on  the  loading  of  telephone  circuits  with  inductance  coils, 
in  accordance  with  the  principles  described  by  Pupin  in 
1900,  indicated  another  line  of  development  of  the  trunk 
telephone  system.  The  earlier  experiments  with  loading  in 
this  country  were  made  with  inductances  of  the  air-core 
type,  but  these  were  replaced  later  by  the  improved  iron- 
core  types  introduced  by  the  Western  Electric  Company  of 
New  York.  Under  the  favourable  climatic  conditions  of 
North  America,  the  American  Telegraph  and  Telephone 
Company  bad  obtained  an  improvement  factor  of  2.5  on 
the  transmission  efficiency  of  aerial  lines,  but  in  this 
country  the  climatic  conditions  were  much  less  favourable, 
and  even  if  the  American  standard  had  been  attainable, 
and  the  weight  of  copper  in  aerial  circuits  correspondingly 
reduced,  the  problem  of  relieving  congestion  of  the  pole 
lines  would  have  still  remained.  The  results  obtained  by 
the  loading  of  underground  telphone  cables  with  inductance 
coils  were,  however,  more  encouraging,  and  the  attention 
of  the  Engineering  Research  Department  of  the  Post  Office 
was  therefore  specially  directed  to  this  line  of  development. 
The  manufacture  of  dry-core  paper-insulated  lead-covered 
telephone  cables  had  already  reached  a high  stage  of  per- 
fection, and  the  cables  produced  by  the  manufacturers  of 
Great  Britain  were,  and  are  still,  the  best  obtainable  in 
the  world. 

The  history  of  the  development  of  the  long-distance  tele- 
phone cable  is  a record  of  undaunted  perseverance  in  the 
solution  of  scientific  and  practical  engineering  problems 
which  cropped  up  persistently  as  progress  was  made,  and 
which  frequently  appeared  to  be  insuperable.  It  will  be 
instructive  to  review  the  various  stages  of  progress  in  this 
development,  and  to  recall  the  difficulties  and  the  methods 
of  overcoming  them. 

(To  be  continued .) 


Accrington. — The  •>  Electricity^  Committee  have  received  a 
letter  from  the  Electricity  Commission  in  reply  to  their  appli- 
cation'to  borrow  money  fpr  an  extension  of  the  electricity 
station,  intimating  that  in  view  of  the  establishment  of  the 
new  generating  station  at  Blackburn,  they  would  like  the 
Council  to  consider  the  advisability  of  taking  a bulk  supply 
from  there  in  preference  to  extending  the  existing  station  at 
Accrington.  A communication  has  been  addressed  to  the 
Electrical  Engineer  at  Blackburn  to  ascertain  whether  a bulk 
supply  can  be  obtained,  and  if  so  when  and  on  what  terms. 
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| For  Domestic 
I Electrical  Appliances 
I you  cannot  do  better 
| than  place  your  orders 

1 with  the  Sun . 


The  Sun  line  of  Domestic  Elec- 
trical .Appliances  includes  among 


Your  opportunity  to  secure  your 
share  of  the  electrical  equipment  of  the 
Home  business  is  NOW. 


others  Xcel  and  Universal 
Heating  and  Cooking  Appliances, 
Sunco  Electric  Fires,  Sunshine 
Electric  Suction  Cleaners,  etc., etc. 


Write  us  to-day  for  full  particulars 
of  the  many  attractive  lines  we  have 
ready  for  distribution  on  favourable 
terms  both  to  you  and  to  your  customers. 


ELECTRICAL  COMPANY 


118-120,  CHARING  CROSS  ROAD, 
LONDON  W.C.2. 

Tele»hoa«  Garrard  7766  (4  lines) 

Telegrams  Secabilis,  Ox.  London. 


Have  stood  the  test  of  30  years  of  service 
for  every  purpose  for  which  accumulators 
could  be  used. 

Power  Stations,  Lighting  Plants, 

Train  Lighting,  Yacht  Lighting, 

Hand  Lamps,  Wireless, 

Motor  Car  Starting,  Lighting,  and  Ignition. 


Pillar  Type  Terminal  Glass  Box 
Cell  for  small  Lighting  Plant. 


Each  type  specially  designed  for  the  duty  it  has  to  perform 


Satisfactory  in  Service — Always 


ELECTRICAL  STORAGE 
COMPANY  LIMITED. 


Clifton  Junction,  Near  Manchester, 


57,  Victoria  Street,  London,  S.W.1 
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ADOPT  THE  BEST  PRACTICE  — 

BY  INSTALLING 

HART  BATTERIES 


10V  COST  OP  UPKEEP 

STEADY  LIGHTING 

FREEDOM  FROM 

BREAKDOWN 


HIGH  EFFICIENCY 
LONG  LIFE 
EASY  TO  MAINTAIN 


Hart  Batteries  have  distinct  advantages  over  all 
other  makes.  The  superiority  of  Hart  Cell 
is  responsible  for  their  extensive  use  in  A 
^^(’entral  Stations,  Private  Installs- 
tions  and  general  purposes  of 
all  kinds. 


HART  ACCUMULATOR  CO.,  LTD 

MARSHGATE  LANE.  STRATFORD.  LONDON.  E.15, 


Guaranteed 


This  testing  set  is  simple  ; 
there  are  no  switches,  no 
plugs,  no  adjustments,  no 
key  to  taps,  no  galvanometer 
to  watch.  You  just  couple 
two  wires  to  the  terminals, 
turn  the  handle,  and  read. 
It  can  be  used  anywhere 
by  anyone.  Send  lor  list. 


Evershed  & Vignoles  Ltd. 

Acton  Lane  Works,  Chiswick,  W.  4 


Telephone:  Chiswick  1370. 


Telegrams  : Dorothea.  Chisk.  London 
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BucmciTT  It  pnbUthtd  ertry  Friday,  and,  If  ordered.  It  •>  tale  at  the 
priatipal  Railway  Station  BookartaAa  and  Mewtafentt  on  that  day.  Zt  has 
• wary  largo  sal#  throughout  the.  Halted  Xlmgdom  as  well 
as  ia  the  British  Colonies  aid  Abroad. 

The  Editor  doet  hot  hold  hlmtelf  retoontible  for  opinions  expreeeed  by 
individual  ooatribntoot,  nor  doet  he  necessarily  identify  histelf  with 
their  views. 

Questions  to  whieh  an  answer  it  required  must  be  aooom^anied  by  a 
Id.  stamp  for  reply.  When  considered  of  sufficient  interest  the  answer 
will  probably  appear  in  the  paper. 

Mew  advertisements  for  the  displayed  columns  and  alterations  to  existing 
usee  mast  roaoh  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issne 
of  the  t blowing  Friday.  This  is  important.  Rate  quoted  ea  application. 
Sabeoriptioa.— 17s.  6d.  a year.  Os.  half-year,  4s.  6d.  a quarter  in  advance, 
postage  prepaid  in  the  United  Kingdom  and  abroad. 

AH  remittances  payable  to  the  Publishers,  8.  Rkktsll  ass  Co.,  Lh>., 
omo.  Maiden  Lane,  London,  W.O.2.  Telephone,  No.  2400  Gerrard. 


Current  Topics. 

The  recent  death  of  a distinguished  specialist  in 
X-Radiology,  Dr.  Ironside  Bryce,  again  serves  to 
direct  attention  to  the  dangers  which 
Research  beset  earnest  workers  along  the 
Dangers.  various  lines  of  advancement  and 
discovery  opened  up  by  scientific 
study.  Dr.  Bruce  is  by  no  means  the  only  victim  to 
X-rays,  which,  in  spite  of  their  invaluable  properties 
. and  the  vast  amount  of  suffering  they  have  prevented, 
are  a distinct  source  of  danger  to  human  beings  who 
are  constantly  exposed  to  them.  The  effect  of  the  rays 
In  destroying  certain  tissues  of  the  body  and  setting 
up  incurable  sores  was  very  early  realised,  but  even 
to-day,  and  in  spite  of  the  pirecautions  which  are 
generally  recognised  a®  necessary  for  safety,  this 
adverse  characteristic  of  X-rays  is  not  thoroughly 
understood. 

There  is  scarcely  a single  discovery  in  the  realms  of 
science  which  has  not,  sooner  or  later,  caused  loss  of 
life  until  its  effects  have  come  to  be  analysed  and  com- 
prehended by  those  in  close  contact  with  the  work  of 
research,  and  the  dangers  attendant  upon  modem 
research  are  not  likely  to  deter  our  present  genera- 
tion of  scientific  workers  from  carrying  on  this  great 
work  for  the  benefit  of  mankind..  Such  mishaps  all 
tend  to  prove  the  truth  of  the  old  adage,  “A  little 
knowledge  is  dangerous,”  and  unfortunately  the^ 
victims  are  usually  of  a highly  intelligent  and  enter- 
prising order  whom  civilisation  can  ill  spare.  We  have 
yet  many  unknown  problems  to  solve  in  the  realm  of 
radiation,  whilst  the  electronic  theory  of  electricity  opens 
up  fascinating  fields  for  future  discovery.  We  may  be 
on  the  verge  of  some  epoch-making  discovery,  and  it 
behoves  all  concerned  in  research  work,  whether  of 
this  or  any  other  description,  to  take  every  precaution 
dictated  by  known  facts  to  ensure  their  own  personal 
safety.  We  can  ill  afford  to  lose  our  pioneers  of 
sciences. 

The  so-called  “life”  of  any  article  or  plant  in  every- 
day use  is  an  extremely  variable  factor,  depending  on 
a number  of  influences,  all  of  which 

The  Limit  of  tend  at  last  to  destroy  its  utility  and 
UtefalLife.  bring  it  to  the  condition  generally 
known  as  ^worn  out.”  Ordinary 
wear  and  tear  are  unavoidable,  especially  where  mov- 
ing machinery  is  concerned.  Friction,  vibration,  crys- 
tallisation, and  other  factors  all  enter  into  the  question 
of  useful  life  of  such  machinery,  and,  owing  to  the 
relative  absence  of  these  factors  from  electrical  gear, 


such  plant  usually  has  a longer  life  than  Hydraulic* 
steam,  or  internal-combustion  plants,  machine  tools, 
and  such  pureiy  mechanical  appliances. 

The  extent  of  the  useful  fife  of  any  moving 
machinery  is  also  influenced  by  the  question  of 
efficiency.-  Evolution  in  design  an<£  improvement  in 
principles  of  operation  are  now  so  rapid  that  a machine 
often  ends  its  useful  fife  long  before  it  is  worn  out  in 
the  ordinary  acceptation  of  the  term,  as  instance  some 
of  the  older  stow-speed  reciprocating*  steam  engines 
by  comparison  with  the  modem  and  efficient  turbine 
plant.  In  the  past,  British  engineers  have  been  ultra- 
ccmservative.  What  was  good  enough  for  my  grand- 
father is  good  enough  for  me,  used  to  be  their  motto 
when  speaking  proudly  of  the  performance  of  some 
old-time  triumph  of  engineering  skill  and  good  quality 
material  which  had  been  doing  duty  for  the  last  half- 
century  without  a falter,  but,  in  the  light  of  modern 
knowledge,  on  a most  inefficient  basis  of  fuel 
consumption. 

Our  American  contemporaries,  on  the  other  hand, 
have  always  marched  with  the  times.  They  recognised 
the  economy  of  scrapping  plant,  often  long  before  its 
useful  life  had  fairly  begun,  in  order  to  secure  the 
benefit  of  the  improved  efficiency  offered  by  later  and 
more  economical  designs.  It  is  an  undoubted  fact 
that  it  does  not  pay  to  design  certain  articles  for  too 
long  a life;  progress  to-day  is  so  rapid  that  the  addi- 
tional cost  of  rugged  design  and  hard-wearing 
qualities  is  frequently  not  justified  owing  to  the 
rapidity  with  which -the  article ‘becomes  obsolete  Con- 
sideration of  these  issues  leads  up  to  the  question  of 
repairs,  and  raises  a very  important  point  in  every 
industry  \vh»ch  caters  for  the  needs  of  the  community. 

Generally  speaking,  it  is  possible  to  continue 
repairing  any  article  indefinitely.  The  ravages  of  wear 
and  tear  can  be  made  good  by  replacement  or  relining 
of  worn  parts,  and  in  the  light  of  modern  possibilities 
it  is  not  too  much  to  say  that  there  is  nothing  in  the 
way  of  a manufactured  product  which  is  beyond 
repair.  The  repair  policy,  however,  is  one  which  all 
manufacturers  need  to  formulate  very  carefully.  There 
are  certain  unscrupulous  firms  who  look  to  their  repair 
departments  for  quite  a respectable  revenue,  seeing  in 
the  complex  character  of  their  possible  charges  for 
this  work  (always  difficult  fora  customer  to  challenge) 
a means  towards  a very  profitable  end.  Such  a policy 
may  pay  for  a time,  but  retribution  eventually  over- 
takes the  transgressor.  The  honest  /firm  which  does 
not  hesitate  to  advise  its  clients  to  “scrap  ” a really 
worn-out  or  obsolete  article,  even  at  the  risk  of  losing 
custom  in  some  few  cases,  will  usually  reap  its  reward 
in  due  time. 

The  same  remarks  apply  to  those  firms  which  make 
a speciality  of  repair  work.  /It  is  far  better  to  be 
frank  with  a client  over  a contemplated  repair  job  than 
to  undertake  what  amounts  to  a wholesale  remodelling 
of  the  article  submitted,  and  must  necessarily  cost  the 
customer  as  much  as,  if  not  more  than,  he  would  have 
to  pay  for  an  entirely  new  and  probably  more  efficient 
product.  A contractor  for  repairs  is  often  tempted  to 
advise  against  his  better  judgment  for  fear  of  losing  a 
remunerative  contract.  He  can,  however,  recoup  his; 
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losses  in  this  direction  by  acting-  as  agent,  on  com- 
mission, for  various  firms  who  specialise  in  the 
particular  class  of  goods  he  lays  himself  out  to 

execute  repairs  on.  Thus,  a man  who  specialises  in 
overhauling  accumulators  would  hold  the  agency  for 
several  well-known  makes  of  battery,  and  probably 
effect  a satisfactory  sale  of  a new  accumulator  where 
he  could  not  conscientiously  recommend  the  renewal 
of  plates  in  a badly  sulphated  specimen. 

(Certain  dailk^s  are  commenting  on  the  waste  of 
public  money  entailed  by  the  unnecessary  illumination 
of  some  of  London’s  main  streets, 
Street  both  before  and  after  the  necessity 

Lighting  exists.  For  example,  it  is  stated 

Economies  that  it  is  possible  to  read  news  print 

Needed.  in  Hyde  Park  at  least  an  hour  after 

the  main  thoroughfares  are  lighted. 
Furthermore,  complaint  is  made  that  some  of  the 
more  important  thoroughfares  are  lit;  by  central  arcs 
as  well  as  by  the  conventional  line  of  lamps  located 
along  the  foot- walks.  From  observation  in  various 
provincial  towns  the  same  fault  obtains  elsewhere. 
On  the  other  hand,  there  are  still  many  populous 
centres  which  are  anything  but  efficiently  illuminated 
after  dark.  Efficient  illumination  of  busy  streets  is 
the  best  insurance  against  accident,  to  say  nothing  of 
crime;  and,  whilst  I should  be  the  last  to  support 
profligacy  in  public  lighting,  1 do  think  there  is  need 
for  reform  and  standardisation  in  the  matter  of  street 
lighting  throughout  the  kingdom.  Already  the  classi- 
fication and  sign-posting  of  our  roads  is  receiving 
attention  along  these  lines.  iWthy  not  tackle  the  street 
lighting  problem  on  equally  common-sense  lines? 
There  can  be  only  one  “best  ” way  of  lighting  a given 
standard  of  thoroughfare,  and  it  should  not  be  difficult 
to  classify  city  streets  and  suburban  thoroughfares  for 
uniform  and  effective  lighting. 

Elektron. 


TELEGRAPHY. 

Being  Solutions  to  the  Questions  set  in  the  Final 
Examination  in  Telegraphy  held  by  the  City 
and  Guilds  of  London  Institute  in  April , 1920. 

(Continued  from  page  193.) 

Q.  4.— A battery  produces  a current  of  300  milli- 
amperes  when  its  terminals  are  joined  by  a wire  of 
negligible  resistance,  and  when  the  battery  circuit  is 
completed  through  a resistance  of  1,400  ohms  the 
current  is  reduced  by  80  per  cent.  Calculate  the  electro- 
motive force  and  resistance  of  the  battery. 

A. — Suppose  E volts  is  the  e.m.f.  of  the  battery  and 
r ohms  is  its  resistance. 

Then,  by  Ohm’s  Law,  when  its  terminals  are  joined 
by  a wire  of  negligible  resistance,  we  have 

300  = E £=  3 r (I) 

r 10 

.When  the  battery  circuit  is  completed  through  a re- 
sistance of  1,400  ohms  the  current  is  reduced  to 

100  - 80  300  3 

X — — = — ampere. 

100  1000  50 

E 

Hence  in  this  case  ^ % . . (2). 

r + 1400  ' 7 


Substituting  in  (2)  the  value  of  E in  terms  of  r given  in 
(1)  we  have  # 

y 

3 , 10 

50  r+  1400 
7+1400=57 

or  r - 350  ohms. 

Also  from  (X)  since  E = — we  have 
w 10 

£ , 3 * 350  _ vol(s 
10  3 

Q . 5. — What  precautions  are  taken  to  .protect  under- 
ground lead-covered  cables  which  have  been  drawn 
into  iron  pipes  from  the  effects  of  chemical  and  electro- 
lytic action  ? 

A. — The  pipes  into  which  underground  lead-covered 
cables  are  drawn  cannot  be  kept  absolutely  free  from 
water,  and,  as  such  water  is  usually,  impure,  containing 
chemical  substances  in  solution,  galvanic  action  is  liable 
to  ensue  between  the  lead  sheathing  and  iron  pipe. 
Under  these  conditions  the  lead  sheathing  and  iron  pipe 
form  a voltaic  couple,  resulting  in  the  corrosion  of  the 
former  with  attendant  insulation  difficulties.  . Obviously 
it  is  highly  essential  to  prevent  the  ingress  , of  water 
into  the  pipes,  and  as  this  is  likely  to  occur  only  at  the 
joint  boxes,  etc.,  it  is  necessary  to  take  the  precaution 
of  packing  all  box  lids  with  tarred  yam  and  a mixture 
of  crane  grease  and  whitening  in  order  to  ensure  perfect 
watertightness.  Moisture,  however,  cannot  he  entirely 
eliminated,  so  that  to  prevent  .galvanic  action  large 
quantities  of  petroleum  jelly  are  applied  to  the  cables 
when  drawing  them  into  the  pipes,  thus  forming  a 
protective  covering. 

A very  serious  source  of  trouble  is  that  due  to  the 
injurious  effects  of  leakage  currents  from  electric  light 
and  power  circuits.  Any  stray  currents  . from  such 
sources  passing  along  the  pipes,  tend  to  pass,  through 
the  lead  sheathing  at  the  points  where  the  continuity 
of  the  pipe  lines  is  broken,  as  at  a joint-box,  hence  if 
there  is  moisture  at  these  points  electrolytic  action 
will  take  place  and  may  be  sufficiently  great  to  destroy 
entirely  the  lead  sheathing  there,  and  seriously  impair 
the  insulation  of  the  cable.  To  prevent  this  electrolytic 
action,  it  is  necessary  to  render  the  line  of  pipes  electric- 
ally continuous  at  every  box  or  jointing  chamber 
and  to  connect  both  fhe  cable  sheathing  and  pipes  to 
good  earths  at  certain  intervals.  The  pipe-sections 
are  connected  electrically,  or  bonded , by  lead  strips, 
the  ends  of  which  are  bolted  to  the  ends  of  the  pipes. 
The  ends  of  the  pipes  are  drilled  to  receive  a £-in. 
bolt,  and  the  pipes  are  laid  with  their  ends  projecting 
ij  in.  into  the  box.  The  bonding  bolt  is  lined  with 
lead,  it  has  a hexagon  nut,  and  the  washer  is  recessed 
to  receive  the  lead-bonding  strip.  The  bonding  strip 
consists  of  8-lb.  lead,  1 in.  wideband  holes  are  punched 
into  its  ends  so  that  they  will  pass  over  . the  bolts 
and  lie  in  the  recessed  washers.  The  top  of  the  pipe 
with  which  the  lead  strip  will  be  in  contact  is  scraped 
clean,  the  strip  is  threaded  on  the  bolt,  the  washer 
is  put  on  so  that  the  end  of  the  lead  strip  lies  in  the 
recess,  and  the  nut  is  tightened  up  to  make  good  electric 
connection.  Where  there  are  several . pipes  in  a box, 
the  ends  of  all  the  pipes  and  all  the  .cables  are. con- 
nected electrically  by  means  of.  lead  strips. 

(To  be  continued.) 
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THE  WRONG  SORT  OF  MANUFACTURING 
ENTERPRISE. 


Now  that  the  miners  are  again  doing  a H in  their 
power  to  force  the  Government  to  take  over  the  mines 
in  this  country,  and  other  sections  of  “ labour  ” are 
urging  nationalisation  of  industry,  it  is  opportune,  to 
refer  to  the  utter  failure  cf  similar:  enterprises  in 
another  country — not  Russia,  but  a country  much 
nearer  to  our  hearts,  Australia.  Business  men  have, 
of  course,  known  of  the  experiments  in  State  owner- 
ship which  have  been  carried  out  in  that  country,  but 
generally  our  attention  h'as  not  been  directed  thereto 
as  is  desirable.  The  scathing  criticism  of  State  enter- 
prise In  a recent  issue  of  the  Industrial  Australian  and 
Mining  Standard  is  well  worth  reading.  With  regard 
to  the  canning  of  fruit  N.S.W.  and  Queensland  furnish 
examples  of  canneries  which  are  “sinks  of  public 
money.”  True  enough,  they  can  a lot  of  fruit,  but 
the  business  is  a losing  one,  and  the  taxpayer  has  to 
foot  the  bill.  The  private  manufacturer , incidentally , 
is  outrageously  abused . He  is  obliged,  in  disposing 
of  his  products,  to  meet  the  competition  of  factories 
that  are  not  required  to  pay  their  way,  and  have  tlhe 
whole  resources  of  the  State  behind  them.  He  sur- 
vives partly  because  of  the  incomparably  superior 
efficiency  of  his  methods  and  partly  because  the  State 
Governments  concerned  are  afraid  to  exceed  a certain 
limit  of  extravagance  lest  they  draw  upon  themselves 
the  destructive  indignation  erf  a long  swindled  and 
suddenly  enlightened  public. 

The  Shepperton  Cannery  of  Victoria  represents 
another  wrong  sort  of  factory,  viz.,  the  amateur 
co-operative  cannery.  It  was  started  by  a number  of 
fruit  growers  who  probably  knew  how*  to  grow  fruit 
very  well.  What  they  knew,  about  canning  is  now 
becoming  evident.  They  obtained  liberal  financial 
backing  from  the  State  Government,  and  they  used  the 
public  funds  advanced  them  to  import  a lot  of  expen- 
sive machinery  from  America,  which  could  and  should 
have  been  made  in  Australia.  This  splendid  nation- 
loving  conduct  met  with  its  due  reward.  The 
Shepperton  cannery  is  already  in  serious  trouble,  and 
finding  themselves  unable  to  secure  from  the  State  the 
fresh  capital  needed  to  cariy  on,  its  managers 
solemnly  proposed  last  week  “to  make  it  compulsory 
for  suppliers  of  fruit  to  take  a larger  number  of 
shares  ” in  the  concern.  It  is  impassible. to  sympathise 
With  shareholders  in  their  predicament.  Folly  is  easily 
pardonable,  but  not  anti-nationalism. 

There  is  a widely  prevailing  tendency  to  regard 
co-operative  enterprise  as  a sure  cure  for  all  economic 
ills,  although  the  would-be  co-operators  seldom,  if 
ever,  have  the  remotest  personal  knowledge  of  the 
business  they  propose  to  establish,  but  take  it  cheer- 
fully for  granted  that  the  blessed  word  co-operation 
will  surmount  every  conceivable  difficulty.  The  re- 
quisite experience,  special  skill,  technical  and  admini- 
strative talent,  they  think,  can  always  be bought. 
“Let  us  get  the  right  manager  and  all  will  be  well. 
Alas,  far  them,  this  right  manager  never  materialises, 
because  if  he  exists  he  is  unpurchasable  since  he  is 
already  doing  for  himself  what  they  want  him  to  do 
for  them.  The  only  manager  available  to  them  is  the 
indifferently  qualified  person  who  is  incapable  <x 
founding  a business  for  himself,  and  whose  services 
are  for  sale.  He  may,  perchance,  be  a good  fellow, 
but  the  law  of  life  has  it  that  the  best  manager  in  the  | 


world  who  is  merely  a paid  servant  must  inevitably 
succumb  and  collapse  in  competition  with  the  manager 
who  founded,  made  and  owns  or  partly  owns  his  busi- 
ness. That  is  why  the  industrial  history  of  Australia 
is  strewn  with  the  wreckage  df  bankrupt  co-operative* 
enterprises.  


Questions  andi  Answers  by  Practical  Hen. 
anus 

QQiatiONB : Ws  invite  our  readers  to  send  ut  questione,  preferably  on 
teehntoel  problem*  that  have  arioon  in  aotual  practice.  Questione  which 
we  consider  of  sufficient  interest  to  our  reader*  will  either  be  replied  to 
under  “ Antwert  to  Correepondent * ” or  replies  will  be  invited  from  our 
reader*.  One  shilling  will  be  patd  for  the  question,  which  we  eotoet  for 
competitive  replies  in  thi*  column.  ■ 

. answibs  : A fee  of  10a.  will  be  paid  for  the  answer  i shieh  ws  eeneider 
show*  the  greatest  merit , and  b*.  for  the  one  we  eelect  a$  eeoond  beet. 
In  judging  the  rephe a,  importance  will  6a  attached  to  clearness  and  oon- 
cteene**,  a*  well  a*  accuracy.  The  Editor  reterve*  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  m Ms  opinieni  tAa  answer* 
rsoeived  do  not  pe****s  sufficient  merit.  Competitor*  desiring  the  re- 
turn of  their  manuscripts,  ij  unaccepted,  should  enoloss  stamped  addressed 
envelope. 

Write  on  one  side  of  the  paper  only , and  if  diagram*  or*  sent,  dram 
them  on  a separate  meet  of  paper  attached  to  the  manuscript.  Com - 
uetiters  may  adopt  a " nom  de  plume/'  but,  both  <»  the  case  of  questions 
and  answers,  the  competitor’s  real  name  and  addrss  must  be  sent  wit h 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor  s decision 
is  final 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  6«  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  Dio  most  times, 
during  the  neat  twelve  months. 

The  words  *'  Question*  and  Answers  or  * Q and  A should  be 
placed  at  the  top  left-hand  oorner  of  all  letters  intended  for  this  column. 

Question  No.  115. 

Can  any  reader  give  me  some  information  concerning  the  • 
testing  of  steam  tui bines  and  generators? — “ Vacuum/' 

Question  No.  116. 

I would  appreciate  full  constructional  details  of  a resis^ 
tance  which  is  to  reduce  100  volts  to  80  Volts  when  a current 
of  5 amperes  is  passing  for  an  indefinite  period.  How 
shall  I wind  the  wire?  Will  mica  or  enamelled  insulated 
steel  tubes  be  satisfactory  ? ; and  what  size  and  kind  of  wire 
is  most  suitable  if  the  temperature  is  not  to  exceed  300 
deg.  F.  ? The  resistance  is  to  be  enclosed  in  a flame-proof 
box,  and  the  use  of  oil,  for  cooling,  is  prohibited. — “ B.n 
(Replies  to  Questions  Nos.  115  and  116  must  be  received ; 
~ not  later  than  April  30,  192 1;) 


Answers  to  Questions. 

Question  No.  iii. 

I desire  to  equip  a small  test  room  at  the  wprjts  where 
I am  employed  to  test  meters,  motor  armatures,  etc.  Can 
any  reader  give  me  any  details  of  the  equipment  I ^hall 
require  for  such  a purpose?  I desire  to  do  testing  aa 
applied  to  a fairly  large  lighting  and  power  plant.  The 
system  is  440  volts,  3-w*ire.— “Armature.” 

Replies  to  Question  No.  iui. 

The  first  prize  <ios.)  has  been  awarded  to  “Tester”  for 
the  following  reply  : — 

It  is  difficult  to  imagine  the  size  of  the  plant  from  “Arma- 
ture’s” description,  so  I propose  to  describe  the  requirements 
of  a modern  test  room  for  direct  current  testing,  and  if  it 
is  on  too  elaborate  a scale,  the  arrangement  can  easily  be 
cut  down  to  meet  his  requirements. 

The  sources  of  electrical  energy  in  the  test  room  should 
be  a*s  follows 

{1)  A 440- volt  power  supply  and  220- volt  lighting  supply 
from  the  3-wire  supply  system  at  the  works,  to  run  the 
motor-generators,  etc.,  and  supply  general  lighting  to  the 
test  room.  The  440- volt  supply  cables  should  be  heavy- 
enough  to  carry  sufficient  current  >or  the  testing  of  small 
circuit  breakers,  etc.,  when  necessary. 

(2)  Motor  generator  with  an  output  voltage  of  about  25 
volts  for  general  current  work  <nd  charging  batteries. 

(3)  Small  motor  alternator  complete  with  transformer, 
giving  an  e.m.f.  up  to  5,000  volts  for  flash  tests  on  arma- 
tures,' etc. 
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(4)  Heavy  Current  battery  of  about  3,000  ampere-hours 
capacity,  for  heavy  current  meter,  circuit  breaker,  etc., 
•testing.  A convenient  number  of  cells  is  eight,  so  that  the 
voltage  supplied  can  either  be  4 volts  or  8 volts,  the  cells 
being  joined  in  series  or  parallel  by  means  of  suitable 
switchgear.  The  batten-  should  be  fitted  outside  the  test 
room  if  at  all  possible. 

All  the  above  sources  of  supply  (with  the  exception  of 
the  alternating  current)  should  be  led  to  separate  busbars 
on  a central  distributing  board. 

The  A.C.  supply  should  be  led  direct  to  the  transformer 
enclosed  inside  a safety  screen,  so  that  the  armature  to  be 
w flashed”  can  be  placed  inside  and  the  high  voltage  self- 
contained  inside  the  screen. 

From  this  central  distribution  board  cables  can  be  run, 
through  fuses,  to  the  different  benches  about  the  test  room ; 
•the  end  of  each  cable  at  the  board  should  be  flexible  with 
a suitable  knife  connection  fitted  to  it.  Any  distributors 
can  then  be  connected  to  any  of  the  bars  on  the  board,  and 
thus  a supply  of  any  desired  voltage  taken  to  any  part  of 
the-  room. 

The  cables  should  vary  in  size  according  to  the  current 
they  are  desired  to  carry. 

The  battery  can  be  charged  by  simply  short-circuiting 
the  motor-generator  bars  and  the  battery  bars,  the  motor- 
generator  supply  being  adjusted  to  the  required  voltage. 

The  testing  benches  should  be  arranged  as  follows : — 

(1)  Two  large  heavy  tables  for  the  testing  of  heavy  current 
apparatus  such  as  circuit  breakers,  starters  and  controllers. 
These  tables  should  eaah  foe  supplied  with  2 pairs  of  cables, 
one  pair  to»  carry  up  to  say  500  amps.,  and  the  other  pair 
up  to  say  10  "amps.  It  is  very  handy  to  have  two  supplies, 
as  in  the  case  of  starter  testing,  for  instance.  The  current 
used  for  testing  and  adjusting  the  overload)  can  be  taken 
from  the  battery  (through  the  heavy  current  tables,  whilst 
the  hold-on  coil  can  be  energised  independently  from  the 
440  volt  supply  through  the  pressure  cables. 

(2)  A table  should  be  set  apart  for  supply  meter  testing. 
This  bench  should  have  two  supplies  as  above,  and  should 
be  fitted  up  with  the  usual  instruments  required  for  the 
checking  and  calibrating  of  this  class  of  instrument. 

(3)  Another  small  table  should  be  reserved  for  the  test- 
ing of  ammeters  and  voltmeters.  A standard  voltmeter 
covering  all  necessary  ranges  should  be  mounted  on  this 
bench  against  which  all  voltmeters  can  be  checked.  This 
table  should  have  a small  pressure  supply  from  the  distri- 
bution (board  and  a small  current  supply  direct  from  the 
battery.  The  (best  way  of-  checking  ammeters  is  to  have 
a standard  millivoltmeter  fitted,  and  finding  the  full  load 
drop  in  millivolts  on  the  shunt  of  the  ammeter  to  be  tested, 
check  the  ammeter  (without  shunt)  against  the  milli volt- 
meter. This,  is  a very  economical  method  for  instruments 
being  calibrated  after  repair.  The  millivolt  supply  is  ob- 
tained by  taking  the  drop  in  voltage  over  a variable  high 
resistance  joined  across  the  battery  terminals.  The  drop  on 
the  shunts  could  be  done  on  either  of  the  benches  men- 
tioned at  (1). 

(4)  The  usual  testing  bed  for  motor  testing  should  be 
fitted  with  the  necessary  arrangements  for  supply. 

(5)  A screened  area  for  testing  armatures,  as  before  men- 
tioned. The  necessary  instruments  for  carrying  out  the 
“drop  test”  on  armatures  could  also  be  inside  this  safety 
screen. 

Of  course  there  should  be  a I’beral  supply  of  instruments 
in  a (test  room.  One  or  two  good  combined  testing  sets, 
and  ammeters  and  voltmeters  of  varying  ranges  mounted 
on  portable  wooden  standards  should  be  available  for  gene- 
ral use  around  the  test  room. 

The  above  is  but  a brief  outline  description  of  the  method 
of  lay-out  of  a typical  test  room,  from  which  it  is  hoped 
“Armature”  will  find  sufficient  information  to  meet  his 
requirements. — “ Tester.” 


The  second  prize  (5s.)1has  been  awarded  to  Mr.  Philpott, 
51,  Leonard  'Road,  Hands  worth,  Birmingham,  for  the 
following  reply : — 

in  such  an  installation  as  mentioned  in  this  question,  it 
is  generally  necessary  to  carry  out  the  following  tests  : — 

(1)  General  Tests . — The  three-wire  ’leads  should  be 
brought  into  the  room  to  two  slate  switchboards — one  for 
440  volts  and  the  other  for  220  volts.  Each  of  these  should 
have  a D.P.  switch,  a pair  of  fuses  and  one  or  more  pairs 
of  (terminals  to  which  the  testing  leads  are  connected. 

•For  general  circuit  tests  the  usual  requirements  are: 
(a)  two  voltmeters “0-500  and  0-10  volts.  These  should  be 
of  the  moving  coil  type  (unless  alternating  current  measure- 
ments are  contemplated)  and  of  a good  make,  (b)  Two 
ammeters  0-100  and  0-10,  or  one  instrument  witn  a variable 
shunt,  (cl  An  assortment  of  switches,  resistances,  wire, 
etc. 

(2)  Continuity  Tests  may  be  made  either  wuth  the  220 
wait  mains  through  a lamp,  or  by  means  of  an  accumulator 
and  detector-galvanometer.  The  latter  method  is  recom- 
mended. 

(3)  Resistance  is  best  determined  by  the  use  of  a “Post- 
Office  Box,”  although  approximate  readings  may  be  made 
by  using  a voltmeter  and  ammeter,  and  calculating  the 
result  by  Ohm’s  Law. 

(4)  Insulation  Resistance  is  measured  with  a u Megger” 
or  similar  instrument. 

(5)  Motor  Testing . — In  addition  to  apparatus  already 
mentioned,  a few  starters  of  various  sizes  will  be  required. 
Old  ones  rewound  will  do,  or  they  may  be  borrowed  from 
stock  as  required. 

(6)  Armatures  are  usually  tested  for  “shorts,”  etc.,  by 
means  of  the  volt-drop  test,  for  which  an  accumulator, 
rheostat  and  central  zero  millivoltmeter,  are  required.  A 
useful  range 'is  — 500  to  +500  millivolts. 

(7)  Earths  and  Insulation  Faults , are  detected  by  subject- 
ing them  to  a high-tension  test  (or  “flash  test”).  The 
necessary  voltage  is  generally  obtained  by  the  use  of  a 
small  rotary  converter  and  transformer.  A variable  rheo- 
stat in  the  armature  circuit,  a vofltmeter  across  the  secon- 
dary terminals  of  the  transformer,  and  the  usual  starting 
gear,  complete  the  equipment.  The  secondary  voltage  may 
normally  be  about  2,000  volts,  (but,  of  course,  can  be  varied 
by  the  adjustable  rheostat. 

(8)  An  accumulator  charging  panel  is  a very  necessary 
item  in  the  equipment  of  a test  room  (especially  where 
operators  have  electric  bicycle  lamps!). 

If  there  is  only  a small  amount  of  work  to  be  done,  the 
accumulators  may  be  charged  from  the  220  volt  mains, 
through  a lamp  or  wire  resistance  and  an  ammeter.  This 
is  obviously  a very  inefficient  method  and  it  is  much  better 
to  put  in  a 440  volt  motor-generator  set  (about  1 K.W.). 
The  generator  should  have  a variable  resistance  in  its  field, 
the  normal  voltage  being  about  twenty.  Besides  being 
used  for  charging,  this  set  would  be  useful  for  plating  or 
boosting  if  required. 

For  general  testing  work,  a 12  volt  100  A.H.  accumu-* 
la  tor  and  a small  one  (4  volt  40  A.H.)  are  useful. 

(9)  Voltmeters  atid  Ammeters  are  generally  checked  by 
comparison  with  instruments  known  to  be  accurate. 

Of  oourse,  if  accurate  calibration  is  required,  it  will  be 
necessary  to  obtain  a potentiometer  set. 


B«0ks. — A reader  wants  to  sell  a set  of  “ Modem  Electrical 
Engineering,”  by  Maclean.  See  a small  advt. 

Meetings. — The  Annual  General  Meeting  of  the  members  of 
the  Electrical  Trades  Benevolent  Institution,  will  be  held  at 
2.30  p.m.  on  Monday,  April  25th,  at  the  offices  of  the  Cable 
Makers*  Association,  Sardinia  House,  Sardinia  Street,  W.C.2, 
to  receive  the  report  of  the  .Committee  of  Management,  and  to 
pass  the  accounts  and  balance  sheet,  also  to  consider  proposed 

alterations  in  the  Rules. The  next  informal  meeting  of  the 

Inst.E.E.  will  be  on  Monday,  nth  inst.,  at  the  Chartered  Institute 
of  Patent  Agents,  at  7 p.m.  (Staple  Inn  Buildings,  Holborn,  W.C. 
Discussion  on  " Some  Characteristics  and  Applications  of 
Multispeed  A.C.  Motors  ” ; to  be  opened  by  Mr.  F.  Creedy. 
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GLASS  LAMP-BULBS. 

Fourteen  Factories  to  Close  on  Saturday. 


office  address  is  Queen’s  House,  Kingsway,  W.C.2, 
and!  the  works  it  will  no  doubt  be  remembered  are  at 
Preston,  Coventry,  Bradford,  Stafford  and  Rugby. 


Great  disappointment  is  felt  in  the  glass  industry 
that,  although  the  proposals  of  the  Government  dor  the 
protection  of  key  industries  include  optical  and  scientific! 
glassware,  glass  lamp-bulbs  are  omitted  from  the 
schedule.  This  branch  of  the  industry  has  been  so 
undermined  by  German  competition  that  the  fourteen 
manufacturers  have  given  notices  to  their  6,000  work- 
men, and  have  decided  to  dose  their  factories  next 
Saturday.  One  of  the  factories  is  at  Walthamstow, 
and  the  others  are  in  the  Midlands  and  in  the  North. 
The  Chemical  Ware  Manufacturers’  Association  states 
that  it  will  be  impossible  to  reopen  them  unless  they 
are  safeguarded  as  a key  industry.  An  effort  is  to  be 
made  in  Parliament  when  the  Ways  and  Means  resolu- 
tions are  discussed  to  get  reconsideration  of  the  claims 
of  the  industry. 

The  output  of  glass  bulbs  has  been  rapidly  expanded 
to  1,000,000  per  week,  and  the  price  of  the  British- 
made  article  is  i^dL  to  2d.  each.  During  the  war 
labour  was  specially  trained  for  what  was  then  an 
entirely  new  manufacture,  and  the  fact  that  glass 
bulbs  were  always  regarded  by  the  Government  as  an 
essential  key  industry  and  were  included  in  the  Imports 
and  Exports  Regulation  Bill  makes  the  present  attitude 
of  the  Government  all  the  more  surprising.— The 
Times , April  5,  1921. 

A NEW  PUBLICATION  ON  STEAM  TURBINES. 


Recent  developments  in  turbo-electric  units  by  the 
English  Electric  Co.,  Ltd.,  show  that  machines  of 
capacities  between  10,000  k.w.  and  30,000  k.w.  can  be 
built.  Thus  the  company’s  range  of  complete  units  is 
from  250  k.w.  up  to  30,000  k.w.  Both  Impulse  and 
Reaction  types  are  manufactured,  but  for  turbines 
within  the  range  of  standard  sizes  at  present  considered 
practicable,  the  Impulse  type  has  many  advantages, 
though  for  large  outputs  it  is  not  impossible  that 
development  will  incline  towards  the  use  of  the 
Reaction  principle  for  the  low  pressure  expansions  on 
account  of  its  special  suitability  for  dealing  with  the 
larger  volumes  of  low  pressure  steam  involved.  The 
range  of  standard!  sizes  of  E.E.  turbines  is  as 
follows 

Speed  5,000  3,000  1,500  R.P.M. 

Range  250/1,000  500/12,000  5,000/30,000  K.W. 

A new  publication  (running  to  52  pp.)  issued  by  the 
company  describes  the  essential  features  of  their 
standard  Impulse  type  tunbine® ' in  detail,  numerous 
illustrations  and  sectional  drawings  being  Riven.  Use- 
ful features  are  a diagram  and  list  of  overall  dimensions 
for  a complete  range  of  turbo-generators,  and  a large 
coloured  sheet  showing  the  arrangement  o*  a 
generating  station  containing  two  10,000  k.iw.  turtx> 
alternators  being  supplied  to  the  order  of  a munici- 
pality in  this  country.  A long  list  of  turbogenerators 
m operation  or  on  order  further  supplies  evidence  of 
the  magnitude  of  the  company's  operations  m this  field. 
In  addition,  back  pressure,  low  pressure,  mixed 
pressure  and  reducing  turbines  are  manufactured. 

The  publication  is  numbered  No.  225,  and  is  titled 
“ Steam  Turbines  (Section  1),”  and  the  company  s head 


THE  SIMPLEX  COLLIERY  LIGHTING  SYSTEM. 


A range  of  flame-proof  and  v^ater-tight  lighting 
boxes  and  fittings,  designed  to  comply  with  the  latest 
regulations  governing  the  use  of  electricity  in  mines 
i,s  being  put  on  the  market  by  Simplex  Conduits,  Ltd. 
(Garrison  Lane,  Birmingham).  A general  feature  is 
thei  interchangeability  of  the  oomponent  parts  (which 
are  reduced  to  a minimum),  while  the  boxes  are  fitted 
with  “ easy  wiring  ” interiors*  and  have  damping  and 
b’nding  glands  for  use  in  conjunction  with  single 
wrie  armoured  twin  V.I.R.  cables  up  to  7/.03 6. 

The  cable  glands 
are  of  the  cone 
type,  in  which  the 
aimouring  of  the 
cable  is  secured 
between  a malle- 
able iron  clamp 
and  the  outer  sur- 
face of  a brass 
cone,  which  is 
bored  to  receive 
the  core  of  the 
cable.  The  braas 
cone  is  seiated  into 
the  box,  and  a 
rubber  gasket  is 
interposed  to  en- 
sure the  joint  being 
gas  - tight  and 
water-tight  This 
gasket,  however, 
does  not  interfere 
with  the  continuity 
of  the  system,  as 
each  brass  cone 
has  a bonding  lug 
prov  ided!  with  two 
cheese-head  screws. 

An  alternative  de- 
sign of  brass  cone, 
internally  threaded  * 
to  receive  a brass 

bush  and  rubber  packing  ring,  can  be  supplied.  The 
bush  and  cone  are  bored  out  to  the  diameter  of  the 
core  of  the  cable;  on  tightening  the  bush,  the  packing 
ring  is  firmly  compressed  on  to  the  cable  core.  The 
methed  of  making  connections  is  a special  feature  of 
the  Simplex  colliery  box.  The  brass  connecting  pieces, 
although  readily  detachable,  are  rigidly  damped 
between  insulating  bushes  nesting  together  on  a central 
stud. 

The  illustration  shows  a fitting  .intended  for  H.V. 
vacuum  type  lamps  up  to  60  watts  and  explains  itself, 
the  only  remaik  at  all  necessary  being  that  the  details 
are  most  satisfactorily  worked  out.  By  the  simple 
expedient  of  turning  the  box  through  90  degrees  and 
attaching  a light  angle  arm,  a bracket  lantern  and  box 
is  obtained,  in  which  the  projection  from  the  (wall  is 
less  than  with  a bulk-head  fitting. 

By  the  provision  of  large  radiating  fins  on  the  lantern 
top  and  other  necessary  modifications,  ai  colliery  lantern 
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and  (box  suitable  for  H.V.  gas-filled  lamps  up  to  100 
w-atts  or  two  vacuum  type  lamps  of  60  watts  each  has 
been  evolved.  From  a series  of  tests  with  a ico  watt 
gasfilled  lamp  the  maximum  temperature  rise  within 
the  box  has  been  found  to  be  under  40°  F. 

A booklet  describing  and  illustrating  the  system  will 
be  sent  by  the  Simplex  Co.  to  any  electrician,  par- 
ticularly mining  electrician,  who  asks  far  one. 


VOLTAGE  REGULATION. 


Electric  energy,  whether  for  use  in  traction,  lighting 
or  power  systems,  ns  usually  at,  or  nearly,  constant 
pnisture,  whatever  the  load,  and  consequently  the 
curaient,  may  be.  This  is  not  invariably  true.  A 
constant-current,  varydng-voltage  system  may  be 
employed— as,  for  example,  in  higL- tension  transmis- 
sion, and  occasionally  in  arc  lighting — 'the  presure  in 
volts  being  made  to  suit  load  conditions. 

In  the  former  case  a veiy  clote  voltage  regulation 
is  necessary  in  incandescent  lighting,  whether  the 
lamps. have  carbon  or  metal  filaments.*  “Steady  light 
demands  steady  voltage  ” may  be  accepted  as  a pro- 
position to.be  adhered  to.  Not  only  so,  but  the  life  ot 
a lamp  is  very  much  reduced  when  the  voltage  varies 
even  within  narrow  limits,  more  especially  in  the  first-  . 
named  lamp. 

Taking  100  as  our  unit  for  normal  voltage,  candle- 
power  and  life  respectively,  and  expressing  the 
changes  in  terms  of  this,  iit  Was  been  found  that  when 
ihe  voltage  falls  to  90,  the  -candle-power  falls  to  50 ; 
when  it  rises  to  no,  the  candle-power  rises  to  190  and 
the  life  falls  to  50.  These  are,  of  course,  extreme 
limits,  but  dit  serves  to  show  the  great  -rate  of  rise  and 
fall  in  candle-power,  and  the  great  fall  in  life  when  the 
lamp  is  “over-run.” 

To  take  a -real  case  tin  a lighting  cdilouit  for  a voltage 
of  102,  two  above  normal,  the  candle-power  is 
increased  by  11  per  cent.,  and  the* life  reduced  by  515 
per  cent.  A voltage  of  iot  gives  6 per  cent,  more 
light  with,  a 20  per  cent,  reduction  in  life.  Conversely, 
when  the  voltage  falls  below  100,  the  candle-power 
falls  above  five  times  as  rapidly.  It  is  evident,  there- 
fore, that  dose  voltage  must  be  adopted  in  all 
lighting  circuits. 

The  position  is  not  nearly  iso  bad  in  a power  or 
traiatian  cireuiit.  The  worst  'that  can  happen  is  that, 
with  a -rise  in  voltage,  the  motors  will  run  faster  or 
the  train  or  speed  wiill  speed  up  with  a given  load. 
When  the  voltage  falls  the  opposite  will  happen. 
Unless  dose-speed  limits  are  nefcessary,  the  Board  of 
Trade  specify  that  a range  of  5,  up  and  5 down  are 
allowable ; for  a lighting  circuit,  2 up  and  2 down. 

Voltage  Variation  (i). — In  generators  driven  by  a 
steam  engine,  the  speed  variation  under  varying  loads 
and  changes  in  the  mean  effective  pressure  of  the 
steam  cause  a change  in  voltage.  (Where  waiter-power 
is  used  as  a prime  mover,  a source  of  varying  voltage 
is  the  slow  operation  of  the  governors  and  changes 
;n  the  head  of  waiter;  and,  lastly,  with  oil  or  gas 
engines  there  are  voltage  fluctuations  caused  by 
differences  in  the  quality  of  (the  oil  or  gas  and  changes 
in  the  frequency  of  thte  firing  stroke. 

t(ji)  Temperature  Changes. — When  the  generator 
starts  on  a load  the  windings  on.  armature  and  held 
are  cod,  -and  the  resistances  which  these  have  are 
expressed  at  60  deg.  F.,  or  the  temperajture  of  the 


dynamo  room.  Although  well  ventilated,  the  machine 
warms  up,  and  these  resistances  rise  with  the  .tem- 
perature. This  gives  a larger  voltage  (CR)  drop,  in 
the  -armature.  There  is,  'therefore,  less  voltage  avail- 
able to  send  current  round  -the  field  coils.  Thus  thfe 
field  is  weakened ; and,  not  only  so,  the  increase,  in 
resistance  of  these  field  windings  still  further  lowers 
the  current,  and  this  pnooeiss  goes  on  until  .the  tem- 
perature ceases  to  risie.  These  factors,  therefore, 
operate  to  make  the  terminal  PD  less  than  it  would  be 
at  tlje  lower  temperature. 

(iiti)  Loss  in  Feeder  Circuits.—  In  the  case  of  an 
electric  railway  or  (tramway,  the  lots  of  voltage  wtU  be 
due  to  the  loss  in  the  outward  copper  conductor  and 
| the  return  iron  rail,  and  in  a power  Or  lighting  circuit 
there  will  be  two  or  three  conductors,  outward  and 
return.  As  in  the  case  of  the  generator,  'the  drop  will 
be  determined  by  CR— i.e.,  to  the  current  passing  and 
the  resistance  encountered — the  terminal  PD  being 
reduced  by  this  amount,  the  value  of  C depending  on 
the  load,  and  thajt  of  R depending  on  that  of  die  con- 
ductor from  the  generating  station. 

(iv)  Variable  Loads . — The  greater  (the  load  the 
greater  the  voltage  loss,  so  that,  for  a given  load, 
when  -the  voltage  is  correct  at  a distributing  point,  .a 
new  adjustment  must  be  made  for  a new  load.  For 
instance,  we  may  have  sudden  and  irregular  loadings 
as  in  starling  and  stopping  * large  motors,  or 
slow  and.  gradual  loading , as  in  adding  lamps  in 
the  early  part  of  the  evening.  It  is  Well  to  remember 
that,  in  the  latter  case,  these  slow  irises  -increase  and 
slow  falls  reduce  the  britfia^cy  of  the  light,  and  voltage 
rises  reduce  the  life  of  the  lamps,  as  has  been  already 
pointed  out.  : ; . 

With  sudden  motor  loads  they  cannot  be  followed 
quickly  enough  at  the-  switchboard  y and  it  is  usual  to 
have  a suitable  voltage  regulation  arrangement  on  the 
busbars  or  feeders. 


AN  IMPROVED  ELECTRIC  VEHICLE  BATTERY. 

The  D.P.  Battery  Co.,  Ltd.  (11,  Victoria  Street, 
S.W.i),  have  put  on  the  market  for  use  in  electric 
vehicles  a battery  for  which  it  is  claimed  that  the  cells 
never  have  to  be  cleaned  out.  This  claim,  it  is  said, 
has  been  substantiated,  and  a report  on  an  excellent 
performance  is  given  later  in  this  article. 

Further,  it  is  stated  that  the  “D.P.”  vehicle  cells 
will  stand  up  to  the  excessive  charging  and  discharg- 
ing that  may  be  experienced  in  the  worst  of  garages, 
and  at  the  same  time  the  plates  are  of  high  capacity — 
separators,  of  a special  material,  designed  and  applied 
so  that  the  active  material  cannot  fafl  away  from  the 
plates  being  used.  As  a result,  the  deleterious  effects 
incidental  to  the , periodical  removal  pf  sediment  are 
eliminated,  and  the  watt-hour  capacity  of  the  cells  is 
fire  highest  per  lb.  of  battery.  . 

The  following  is  ah  unsolicited  testimonial  from  the 
British/ Elec.  Vehicle  Co. , of  Southport,  to  the  D.P. 
Co.:  — 

“ With  reference  to  the  battery*  which  you  supplied 
to  us  for  test  on  our  electric  car,  we  have  now  been 
running  this  car  for  some  little  time,  and  yesterday  had 
a trial  run  of  80  miles. 

*42  “ TR  ” 13  Type  “ D.P.”  cells,  having  a rated  capacity 
145  ampere-hours  at  the  5-hour  rate  of  discharge. 
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“ We  started  with  a gravity  of  1265,  took  out  of  the 
battery 'no  amp.  hrs.,  gravity  oil  arrival  1200,  dis- 
tance covered  . 40  miles.  The  battery  was  put  on 
charge  at  a constant  voltage  rate  of  no,  and  at  the 
start  of  the  clmrge  40  amps,  was  passing.  The  charge 
was  continued  for  three  hours',  and  at  the  finish  the 
voltage  was  still  no,  and  the  amps,  had  tapered  down 
to  20.  We  then  started  on  the  return  trip,  using  100 
amp.  hrs.  The  gravity  of  the  cells  when  we  started 
was  1250,  and  the  gravity  at  the  finish,  after  doing 
40  miles,  was  11175. 

We  think  these  figures  might  be  of  interest  to  you, 
and  are  somewhat  in  the  way  of  a record  for  an 
electric  car  on  a long-distance  run.*  We  may  mention 
we  did  the  first  40  miles  in  2 hr.  15  min.,  there 
being  a very  strong  head  wind  for  the  last  20 
milesw  On  the  return  trip,  which  was  done  in  the 
evening,  the  wind  was  behind  us  to  start  with,  but 
gradually  died  away.” 


HART  AlQOUMUiLATOR  CO.,  LTD. 


New  Catalogue. 


The  1921  edition  of  the  storage  battery  catalogue, 
issued  by  the  Hart  Accumulator  Co.,  Ltd.  (Marshgate 
Lane,  Stratford,  E15),  is  a handsome  production, 
tastefully  designed  yet  impressive,  well  printed,  fully 
indexed,  alphabetical  and  thumb.  Secondary  cells  are 


described,  and  full  particulars  and  prices  given  for  all 
kinds  of  work,  from  the  smallest  to  the  largest 
Included  are  the  Hart  “Safety”  ignition  batteries 
(non-inflammable,  the  boxes  being  made  of  composi- 
tion similar  in  appearance  to  ebonite,  but  stronger, 
while  the  plates  are  suspended  in  tension  from  ledges 
moulded  in  the  sides  of  the  box— thus  bottom 
supports  are  not  necessary),  and  high-tension  batteries 
for  wireless,  testing,  etc.  Accessories  also  are  listed, 
and  general  information  of  interest  and  value  included. 


Reviews  ol  Books*  Sc. 

[Both*  noticed  in  this  column  will  be  tent  from  Elect*  icin 
Ofice  to  any  fart  of  the  world , for  the  fublished  frice,  flut 
ten  for  cent . for  fostage  [minimum  3d.)  and  order t will  bt 
mffrefiated. 


Science  German  Course.  3rd  edition.  B>  G.  VV.  Paget 
MofTatt.  270  pp.  (University  Tutorial  Press.  5s.  net.) 
This  book,  which  has  already  an  enviable  reputation  in 
this  country,  deserves  to  be  yet  more  widely  known,  for  it 
is  undoubtedly  exactly  what  is  wanted  by  innumerable 
students  and  engineers.  The  book  contains  enough  of  the 
accidence  and  syntax  to  meet  all  the  requirements  of  the 


beginner  who  wishes  to  be  able  to  read  German  technical 
literature  in  any  field,  but  the  book  will  perhaps  be  most 
appreciated  by  those  who  “ took  Gennan  ” at  schpol,  and 
who  did  not  flourish  exceedingly  in  the  subject.  Now 
that  they  have  arrived  at  years  of  discretion,  many  such 
persons  wish  that  they  could  read  technical  German,  but 
they  have  not  the  time  and  opportunity  to  wade  through  an 
ordinary  German  grammar.  Indeed,  such  a treatise  often 
proves  to  them  as  much  a hindrance  as  a help.  The  special 
needs  of  such  men  are  met  completely  by  ithe  present  work, 
wrhich  gives  a brief  and  very  clear  treatment  of  grammar 
and  the  formation,  arrangement  and  use  of  German  words 
and  sentences*  In  addition,  and  to  many  readers  this  will 
be  the  most  valuable  portion  of  the  book,  there  are  care- 
fully selected  extracts  for  reading.  These  extracts  have  been 
selected  to  include  as  many  technical  terms  as  possible,  and 
they  deal  with  mathematics,  physics,  chemistry,  geology, 
botany,  and  zoology.  Most  of  the  requirements  of  the 
engineering  student  are  oovered  by  these  various  extracts, 
but  in  the  next  edition  we  should  like  to  see  a few  more 
extracts  taken  from  engineering  literature*  The  book  con- 
cludes with  a sixty  page  vocabulary,  which  in  itself  con- 
stitutes quite  a useful  technical  dictionary. 

Coal  Saving  in  the  Chemical  Industry.  By  D.  Brown- 
lie. ijopp.  (Brownlie  and  Green,  Ltd.  2s.6d.net.)  The 
author  has  had  a most  extensive  experience  in  boiler  test- 
ing and  combustion  engineering  generally,  and  in  this  pub- 
lication he  presents  some  of  the  results  which  he  has  ob- 
tained* It  is  safe  to  say  that  such  a collection  of  reliable 
data  is  obtainable  nowhere  else.  In  this  particular  report, 
the  author  deals  with  the  results  of  investigations  on  the 
boiler  plants  of  sixty  different  chemical  works  in  Great 
Britain.  The  importance  of  the  report  may  be  judged  from 
the  fact  that  the  net  working  thermal  efficiency  of  these 
plants  is  only  about  58  per  cent.,  whereas  it  could  quite 
easily  be  about  72!  per  cent,  'the  difference  represents  a 
most  serious  national  loss  in  coal  in  this  one  industry 
alone.  It  is  high  time  that  all  steam-using  industries 
realised  that  expenditure  on  staff  and  equipment  for  the 
maintenanoe  of  highest  thermal  efficiency  is  a most  pro- 
fitable investment.  From  the  national  point  of  view,  this 
investment  should  be  made  compulsory.  The  principal 
sources  of  inefficiency  and  the  means  whereby  they  may  be 
avoidedt,  are  explained  in  this  publication. 

Diesel  Engine  Design.  By  H.  F.  P.  Purday.  301  pp., 
271  figs,  (Constable.  2 is.  net.)  This  book  is  intended 
primarily  for  designers  and  draughtsmen,  and  is  based  upon 
12  years’  experience  in  design.  Naturally  it  is  also  most 
useful  to  technical  students,  and  contains  a great  deal  to 
interest  users  of  Diesel  engines.  Within  small  compass,  it 
is  difficult  adequately  to  review  a single-purpose  book  of 
this  kind,  the  soope  of  which  is  necessarily  well  defined. 
The  general  scheme  of  the  book  is  that  a separate  chapter 
is  given  to  each  of  the  main  components  of  the  engine. 
In  addition  there  are  introductory  chapters  dealing  w ith  first 
principles,  thermal  efficiency,  exhaust,  suction,  and  scavenge, 
and  the  principle  of  similitude  as  applied  to  Diesel  engine 
design.  The  fuel  oil  system,  the  air  and  exhaust  system, 
the  compressed  air  system,  and  the  valve  gear  each  receive 
detailed  consideration.  The  text  deals  mainly  with  general 
principles  as  exemplified  by  examples  of  good  modern  prac- 
tice. Within  the  limitations  of  space  all  modern  practice  is 
well  described,  but  it  has  not  been  possible  to  deal  with 
every  constructional  novelty,  neither  has  it  been  considered 
desirable  to  give  detailed  treatment  of  the  stepped  piston 
and  opposed  piston  types  of  engine.  The  book  is  clearly 
written  and  entirely  free  from  padding.  It  is  well  ana 
liberally  illustrated,  and  may  justly  be  regarded  as  an 
authoritative  work  which  should  be  studied  by  all  interested 
in  the  design  and  use  of  Diesel  engines.  It  is  only  fair  to 
say  that  the  book  is  not  intended  for  the  ordinary  operator 
of  Diesel  engines,  but  such  men  are  generally  “keen  in 
their  vocation,**  and  we  believe  that  a majority  of  them 
would  read  this  book  with  interest  and  profit.  To  those 
for  whom  the  book  is  primarily  intended,  it  is,  erf  course, 
indispensable. 
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Various  Items. 


Faraday  House  Old  StudOntS’  Dtaosr.— The  (annual  dinner 
will  be  held  at  the  Holbom  Restaurant  on  the  15th  inst.,  at 
6.30,  with  Mr.  C.  C.  Paterson,  O.B.E.,  M.Inst.C.E.,  F.Inst.P., 
M.I.E.E.,  in  the  Chair.  An  excellent  musical  entertainment  is 
promised. 

Personal. — Messrs.  H.  W.  Smith  & Co.  (1920  Ltd.),  electric 
wire  and  cable  manufacturers,  of  Central  House,  Kinggway, 
London,  W.C.2.,  have  appointed  Mr.  W.  J.  Davies,  Dydraw, 
Porthcawl,  as  their  representative  for  South  Wales.  His 
Telephone  No.  is  65  Porthcawl, 

Now  Ready. — The  1921  edition  of  Kempe’s  Engineers’  Year 
Book  is  now  ready,  and  any  reader  who  wants  a copy  ought  to 
order  it  at  once  from  Messrs.  -Rentell  (Electricity  Office), 
36.  Maiden  Lane,  London,  W.C.2.  The  edition  is  limited,  and 
as  it  is  up-to-date  in  every  respect  it  is  a really  invaluable  work 
of  reference.  Price,  30s.  net. 

Tho  Motropotiton-Vlekors  Oalondar.  — Our  Manchester  friends 
fyave  just  sent  us  their  Almanac  for  jthe  twe  lve  months  from  April, 
l92i,\to  March,  1922,  and  it  is,  as  usual,  a very  charming  and 
artistic  platinotype  of  a lady  who  is  undoubtedly  one  of  the 
types  of  English  beauty  for  which  this  country  is  renowned. 
It  is  sure  to  be  appreciated  by  all  who  are  fortunate  enough 
to  receive  it. 

Tondort  Invitsd. — H.M.  Trade  Commissioner  in  New  Zealand 
has  forwarded  to  the  Department  of  Overseas  Trade  par- 
ticulars of  a call  for  tenders  by' the  Public  Works  Department 
for  the  supply  and  delivery  at  Lytteltori  of  2,000  pin  insulators 
suitable  for  a line  opprating  at  '66,000  volts  (Section  107). 
Tenders,  which  must  be  accompanied  by  a deposit  of  £100, 
will  be  received  up  to  noon  on  April  19,  by  the  Secretary,  Public 
Works  Tenders*  Board,  Government  Buildings,  Wellington. 
The  Department  is  also  asking  for  quotations,  to  be  submitted 
by  April  19,  for  the  supply  of  400  Stiings  of  Strain  Insulators 
^complete  with  the  necessary  hardware  for  use  on  a 66,000  volt, 
three  phase,  transmission  line.  Specifications  may  be  seen 
on  application  to  the  Department  of  Overseas  Trade  (Room  59), 
35,  Old  Queen  Stroet,  Westminster,  S.W,  1. 

Obituary*— March  31,  was  a sad  *date  for  our  esteemed  con- 
temporary, the  44  Electrical  Review,”(as  on  that  day  Mr.  Tom 
Ernest  Gatehouse,  who  had  been  editorial  and  technical  director 
almost  fiom  its  very  beginning,  passed  peacefully  to 
his  rest  after  a short  illness.  Mr.  Gatehouse  was  indeed  one 
of  the  finest  type  of  an  English  gentleman,  always  cheery  and 
good-hearted,  and  He  well  main tainetr  the  high  traditions  which 
have  been  associated  with  the  editorial  columns  of  the  “ Elec- 
trical Review”  from  its  inception.  He  was  also  the  vital 
centre  and  prime  mover  in  the  Electro-Harmonic  Society, 
which  he  helped  to  found  35  years  ago,  and  his  loss  is  one  which 
will  create  a very  sad  gap  in  the  electrical  profession  in  Great 
Britain.  The  write*  knew  him  from  the  early  days  of  1886, 
and  has  vivid  recollections  of  his  kindly  assistance  and  advice 
in  the  time  when  Electricity  was  young  and  struggling, 
and  therefore  feels  his  death  as  a real  personal  loss.  At  the 
iuneral  at  Norwood  Cemetery,  on  the  5th  inst.,  many  old 
friends  were  at  the  graveside  to  pay  the  last  tribute  of  respect 
to  one  who  was  a real  friend  to  all,  and  we  can  but  express  our 
deep  sympathy  with  his  family  circle. 

Mattings. — The  next  Monthly  Meeting  of  the  Birmingham  and 
District  Electric  Club  will  be  held  at  the  Grand  Hotel,  Colmore 
Row,  on  Saturday,  April  9th,  at  7 p.m.  prompt.  Paper  : 

44  Supply  of  Electrical  Energy  in  Birmingham  and  District,” 

by  Mr.  Frank  Forrest,  M.I.E.E. -The  Inst.  E.  E.  will  meet 

at  the  Inst.  C.  E.,  Great  George  Street,  Westminster,  S.W.,  on 
Thursday,  14th  inst.,  at  6 p.m.  Paper  : 44  Magnetos  for  Ignition 
Purposes  in  Internal  Combustion  Engines,”  by  E.  A,  Watson, 
—The  Junior  Inst,  of  Engineers,  will  meet  on  Friday  8th  inst., 
at  Caxton  Hall,  at  8 p.m..  Questions  and  General  Discussion. 
Also  on  Friday  15th  inst.,  at  Caxton  Hall,  at  8 p.m.,  Ordinary 
meeting.  44  The  Metering  of  Steam,”  by  C.  R.  Sams,  Assoc. 
I.M.M.  (Member).  Slides.;  And  on  Friday,  22nd  inst.,  at  Caxton 
Hall,  at  8 p.m.,  Lecturette  44  Construction  and  working  of 
Marine  Water-tight  Doors,”  by  IL.  P.  H.  Anderson  (Member). 
Slides. — r-The  Association  of  Engineers-in -Charge  will 
meet  at  St.  Bride’s  Institute,  Bride  Lane,  Fleet  Street, 
E.C.4,  on  Wednesday,  13th  inst.,  at  7.30  p.m.  prompt, 
when  a Paper  will  be  read  by  A.  Arnold,  A.M.I.Mech.E. 
(Member),  on  44  Oil  and  Colloidal  Fuel.” 


Meetings. — The  Sixth  Ordinary  and  Annual  General  Meeting 
of  the  Scottish  Centre  of  . the  Inst*  E.  E.  will  be  held  at  the 
Rooms,  207,  Bath  Street,  Glasgow,  on  Tuesday,  12th  inst.,  -at 
7.30  p.m.,  when  a lecture  will  be  delivered  by  Major  Jas.  Erskine 
Murray  on  # 'r  The  USes  of  Wireless  Past  and  Future  ” with 

lantern  slides  and  some  experiments. The  Seventh  Ordinary 

Meeting  of  the  Scottish  Centre  will  be  held  at  7.30  p.m.,  on 
Friday,  29th  inst.,  at  Technical  Institute  (Electrical  Engineering 
Lecture  Room),  Dundee  when  a Paper  by  Messrs.  E.  Griffiths, 
D.Sc.  and  F.  H.  Schofield,  B.A.,  B.Sc.,  entitled,'  44  Some  Thermal 
Characteristics  of  Electric  Ovens  and  Hot-plates,”  will  be  read. 

Darwill. — The  Electricity  Commissioners  have  approved 
of  the  loan  by  the  Town  Council  of  ^15,524  in  respect  of  various 
transformers  and  apparatus  for  the  supply  of  current  from 
the  neighbouring  town  of  Blackburn. 

SiryiCi  Notes. — It  is  intimated  that  full  accountant  respon- 
sibilities are  to  be  taken  over  by  officers  in  charge  of  Wireless 
Stations  at  Malta  and  Ceylon,  including  the  payment  of 
personnel. 

COnctrh — The  Finsbury  Technical  College  Old  Students’ 
Association  will  hold  a Smoking  Concert  at  Anderton’s  Hotel, 
Fleet  Street,  E.C.,  on  Friday,  22nd  inst.  The  Chair  will  be  taken 
by  the  president,  Professor  G.  T.  Morgan,  O.B.E.,  D,Sc.,  F.R.S., 
at  8 p.m.  Mr.  L.  M.  Clark,  A.I.C.,  has.,  kindly  undertaken  the 
arrangement  of  the  musical  programme.  Early  application  for 
tickets  (price  2s.  6d.  each)  should  be  made  to  H.  P.  Guy,  Hon. 
Secretary  209,  Northumberland  Park,  N.17.  Morning  Dress. 

Burnley. — The  Electricity  Department  has  barely  three 
weeks  supply  of  coal.  The  Tramways  Manager  is  applying 
for  suspension  of  the  National  Transport  Workers’  Agreement, 
so  far  as  it  relates  to  a guaranteed  week  for  tramway  servants. 

freemasonry.— At  the  Tegular  meeting  of  the  Kelvin  Lodge, 
which  was  held  at  the  Connaught  Rooms  on  Thursday  31st  ult., 
the  reigning  Master,  Sir,  H.  Porter-Cox,  presided  over  an 
assembly  of  87  members  ^Und  visitors  including  many  men  well- 
known  in  the  electrical  profession,  and  during  the  course  of  the 
various  speeches  which  WOlf  made  at  the  banquet  following  the 
Masonic  ceremonies,  he  referred  to  the  fact  that  in  the  course 
of  the  next  few  weeks  he  was  due  to  be  installed  in  the  Chair 
of  the  Kelvin  Chapter  and  would  then  be  occupying  simul- 
taneously the  Chairs  in  both  the  Lodge  and  the  Chapter,  an 
occurrence  which  it  was  quite  likely  would  never  Occur  again. 
He  felt  the  honour  and  responsibility  of  his  position,  but  at  the 
same  time  expressed  his  keen  appreciation  of  the  way  in  which 
he  had  been  supported  by  the  members  in  connection  with  the 
Great ^ Masonic  charities  and  also  referred  to  the  rapid  growth 
of  the* Lodge  during  the  last  few  years,  which  showed  the  interest 
taken  in  the  craft  by  the  electrical  engineering  profession,  and 
the  desire  of  so  many  of  those  who  were  associated  therewith  to 
become  members  of  the  Lodge.  Much  regret  was  expressed  at 
the  absence  through  illness  or  other  unavoidable  causes  of  various 
well-known  friends,  with  whom  he  felt  certain  those  present  had 
every  sympathy.  Altogether  a very  happy  evening. 


Tilt  Edison  8wan  Electric  Co.,  Ltd.  (Ponders  End,  Middlesex), 
has  issued  a folder  drawing  attention  to  the  Ediswan  Acme 
Accumulators,  in  which  the  plates  are  of  patented  design  to 
ensure  high  capacity. 


ELECTRICIANS! 

Have  you  teen 

MOSELEY’S 

UtMt  prodaetioa  in 

ROBBER  GLOVES? 

THEY  ARE 

ABSOLUTELY  THE  BEST 

YOU  C ANNOT  AFFORD  TO  RUN  RISKS 
and  should  use  the  best  rlove  that  oambe>made. 

Sample  Pair  sent  on  receipt  of  P.O.  for  0/0.  which 
will  be  reUuped  if  gloves  are  not  approved  of  and  sent 
back  within  3 days  after  receipt. 

Writ*  for  Particular a,  <0  H,B.  Dipt., 

DAVID  MOSELEY  8t  SONS,  Ltd., 

ABDWICK,  MANCHESTER. 
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THE  LONG-DISTANCE  TELEPHONE  SYSTEM  OF 
THE  UNITED  KINGDOM  * 


By  Sir  William  Noble.  M.I.E.E. 


(Continued'  from  page  198.) 

The  earliest  underground  cables  used  in  the  long-distance 
telephone  system  were  of  the  same  type  as  those  used  up 
to  that  time  in  the  telegraph  service  for  subterranean  lines. 
They  were  made  up  with  copper  conductors  weighing  40  lb. 
to  the  mile,  covered  with  50  lb.  of  gutta-percha  to  an 
overall  diameter  of  174  mils.  For  telephone  purposes 
these  covered  wires  were  laid  up  in  quad  formation  around  a 
jute  core  with  an  outer  wrapping  of  tarred  tape,  th#  circuits 
being  formed  on  the  diagonals.  These  cables  gave  circuits 
with  the  following  constants  (per  mile  of  loop) : 

R=44  ohms 
C-0.2  microfarad 
L=i.5  millihenrys 
Insulation  = 1.000  megohms 

Attenuation  constant  = 0.12  ta*r8oo  cycles  per  second. 

The  inefficiency  orf  transmission  of  these  cables  restricted 
their  use  in  the  telephone  trunk  lines  to  the  terminal 
sections  in  large  cities,  and  to  the  leading  in  at  testing 
points. 

Rubber-insulated  conductors  were  also  used  to  a verv 
limited  extent,  but  were  found  to  give  less  satisfactory 
results  in  practice  than  the  gutta-percha  cables. 

The  introduction  of  air-space  cables  with  paper  insula- 
tion and  lead  sheathing  in  the  early  nineties  of  last  century 
appeared  to  offer  a solution  of  the  difficulty  in  carrying 
telephone  circuits  underground,  although  the  first  practical 
experiments  with  this  type  of  cable  were  somewhat  dis- 
couraging. Numerous  breakdowns  of  underground  air- 
space paper  ca^le  sections  occurred,  and  until  the  causes 
had1  been  discovered  and  proper  remedies  found,  mainten- 
ance engineers  were  very  reluctant  to  replace  tfyeir  old 
gutta-percha  cables  with  the  air-space  type. 

Apart  from  questions  of  workmanship  in  drawing  in  and 
jointing  underground  cables,  comparison  between  the 
two  types  was  nafrowed  down  to  their  respective  suscepti- 
bilities to  damage  by  lightning,*  and  in  this  respect  the 
gutta-percha  cables  appeared  to  hold  a distinct  advantage 

Short  sections  of  underground  cables  connected  with 
long  lengths  of  highly-insulated  aerial  wires  form  effective 
spark  gap$  for  lighting  discharges  unless  very  efficient 
protectors  are  installed  at  the  ends  of  the  cable  sections. 
At  the  time  of  the  introduction  of  air-9pa<te  cables  into 
the  telephone  trunk  system,  the  standard  type  of  lightning 

♦Paper  read  recently  before  the  Inst.E.E. 


protector  for  underground  sections  was  a small  vacuum 
tube  with  platinum  electrodes  (Fig.  1).  These  tubes  were 
mounted  in  teak  weatherproof  cases  fixed  on  the  terminal 
poles  at  the  junctions  of  cable  and  aerial  line  sections. 
The  tubes  were  exhausted  to  a vacuum  of  about  2 mm.  of 
mercury..^  In  spite  of  regulations  for  the  frequent  testing  of 
these  tubes,  especially  after  thunderstorms,  faults  in  under- 
ground cable  sections  caused  by  lightning  were  numerous  : 
but  whereas  in  the  case  of  gutta-percha  cables  the  fault 
would  be  limited  to  perhaps  one  or  two  circuits  only,  in 
the  case  of  air-space  cables  the  lead  sheath  was  melted  and 
sooner  or  later  moisture  entered  and  the  whole  of  the 
circuits  in  the  cable  were  stopped.  The  replacement  of 
the  faulty  gutta-percha  *cable  was  a comparatively  easy  and 
speedy  matter,  whereas  the  repair  of  th$  air-space  cable 
was  frequently  a difficult  and  tedious  operation  entailing 
a considerable  loss  of  revenue-earning  time  on  the  circuits 
involved.  Considerable  experience  had  already  been 
obtained  in  the  use  of  air-space  underground  cables  for 
short  telephone  circuits. in  city  areas,  and  their  superiority 
over  gutta-percha  cables  for  this  class  of  service  had  been 
proved.  Damage  by  lightning  was  unknown  in  the  case 
of  wholly  underground  circuits.  The  design  of  a more 
efficient  lightning  protector  for  trunk  cable  sections  and 
imiprovied  workmanship  in  (handling  and  jointing  lead- 
sheathed  cables  soon  established  the  air-space  cable  for 
trunk-line  purposes,  arid  at  the  end  of  the  last  century 
gutta-percha  subterranean  telephone  cables  were  obso- 
lescent, all  renewals  being  effected  with  air-space^  cables. 

The  ;superior  \tr‘arisffiission  efficiency  of  the  air-spevce 
cable,  and  the  fact  that  much  heavier  conductors  could  be 
used  ajs  compared  with  gutta-ipercha  babies,  permitted 
longer  underground  sections  in  the  trunk  routes,  and  so 
afforded  a solution  (although  only  a partial  one)  of  the  in- 
creasing difficulty  in  carrying  heavy  main  routes  through 
urban  areas  and  into  the  main  terminal  towns  : but  with 
the  extended  lengths  of  underground  sections,  a fresh 
difficulty,  which  had  not  been  apparent  in  gptta-percha 
cables,  cropped  up,  namely,  increased  cross-talk  between 
adjacent  circuits. 


Fig.  1. — Vacuum-Tube  Lightning  Protector. 


In  the  gutta-percha  cables  the  mean  distance  between 
loop  circuits  and  the^  comparatively  short  lengths  of  under- 
ground sections  were  such  as  not  to  increase  perceptibly 
the  mutual  disturbance  between  neighbouring  circuits ; but 
the  close  packing  of  the  conductors  of  the  air-space  cables' 
and  the  increasing  length  of  cable  sections  introduced  con- 
ditions of  mutual  disturbance  which  had  serious  effect  on 
the  commercial  efficiency  of  the  long-distance  circuits. 

At  the  outset  this  limit  to  the  use  of  air-space  cables  for 
long-distance  telephone  circuits  appeared  almost  insuper- 
able, but  in  view  of  the  importance  of  a solution  of  this 
problem,  special  attention  was  given  to  it  by  Post  Office 
engineers 

Messrs.  F.  Tremain  and  A.  W.  Martin,  between  July 
and  October,  1899,  made  an  exhaustive  investigation  of  the 
electrical  properties  of  a 93-mile  section  between  London 
and  Leamington  of  the  first  London-Birmingham  air-space 
underground  cable. 

This  investigation  had  for  its  principal  object  a com- 
parison of  the  telephonic  cross-talk  between  telephone 
circuits  and  inductive  disturbances  between  telegraph 
circuits  in  the  two  types  of  construction  used  in  this  section 
of  cable.  'Phis  section  was  made  up,  broadly  speaking, 
of  285  miles  of  quadruple-core  formation  from  Cricklewood 
to  Eddlesboro’,  the  remainder  of  the  section  being  made 
up  of  wires  twisted  in  pairs.  Although  every  effort  was. 
made  by  the  cable  manufacturers  to  produce  symmetrical 
cable  with  the  view  of  minimising  cross-talk  it  was  found 
that  speech  telephonicallv  transmitted  over  a loop  made  up 
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of  diagonal  wires  in  a given  core  of  the  quadruple  forma- 
tion could  be  heard  in  telephone  joined  to  the  other  pair 
of  wires  in  the  same  core ; but  between  diagonal  pairs  of 
neighbouring  cores,  no  such  cross-talk  was  observed  in 
the  28i-mile  section  tested.  This  result  was  attributed  to 
the  distortation  of  the  quadruple  core,  and  it  was  then 
concluded  that  the  defect  in  this  type  of  air-space  cable 
was  too  difficult*  if  not  impossible,  to  remedy  in  the  course 
of  manufacture.  Attention  wais  then  directed  to  the  cross- 
talk observed  between  neighbouring  loops  in  the  pair-type 
formation,  and  it  was  found  Jhat  the  cross-talk  was  prac- 
tically negligible  between  two  circuits  of  52  miles  in  length 
when  these  circuits  did  not  run  for  more  than  5! 
miles  in  adjacent  pairs.  The  ratio,  i.e.,  10  per  cent,  of 
length  of  adjacent  wires  to  length  of  the  whole  circuits, 
was  considered  significant  and  was  used  as  a guide  later 
in  the  investigation  for  arranging  crosses  to  eliminate  or 
reduce  cross-talk  disturbances. 

The  investigators  found  in  their  experiments  with  the 
28  miles  of  quad-core  cable  that  they  could  eliminate  cross- 
talk between  the  two  circuits  carried  by  a quad-core  by 
making  crosses  of  individual  wires,  and  pairs  of  wires,  at 
six  intermediate  points  in  the  28-mile  section.  They  em- 
ployed seven  distinct  varieties  of  crosses,  namely,  crosses  A, 
B,  and  C,  in  which  the  individual  wires  in  either  or  both 
pairs  are  crossed;  cross  D,  in  which  one  pair  of  wires  is 
crossed  with  the  other  pair ; and  crosses  E,  F and  G in  which 
the  pairs  themselves  are  crossed  in  addition  to  the  individual 
wires  of  one  or  both  pairs.  This  systematic  method  of 
crossing  exhausted  the  possible  number  of  crosses  which 
oould  be  made  in  joining  up  the  four  wires  of  a quad-core. 
'Messrs.  Tremain  and  Miartin  have  pointed  out  that  42 
possible  single  crosses  could  be  made  at  the  six  intermediate 
crossing  points  without  making  a cross  from  one  core  to 
another.  By  making  a total  of  650  crosses,  of  individual 
wires  and  pairs  at  the  intermediate  crossing  points,  they 
succeeded  in  making  this  28-mile  section  free  from  tele- 
phonic overhearing  or  cross-talk  'without  necessitating  any 
crossing  of  carp,  a consideration  which,  at  that  time,  was 
of  some  practical  value.  The  investigation  of  cross-talk 
in  the  pair-type  formation  indicated  that  no  appreciable 
pass-talk  would  occur  when  crosses  of  pairs  were  made  at 
intermediate  crossing  points,  to  ensure  that  no  two  pairs 
off  wires  -remained  parallel  and  adjacent  for  more  than  10 
per  cent,  of  thle  total  length  of  the  circuit.  At  a subsequent 
date  a systematic  method  of  balancing  by  crossing  cores 
wrapped  with  paper  of  different  colours  was  adopted  in 
order  to  satisfy  this  condition.  The  balance  Obtained  by 
this  method  of  crossing  proved  so  effective  that  the  tele- 
phone loops  in  the  central  portion  of  the  cable  were  not 
seriously  interfered  with  by  single-wire  telegraphs  in  the 
outside  layer,  nor  vice  versa.  It  was  also  observed  that 
a key-speed  telegraph  circuit  worked  on  a loop  did  not  inter- 
fere with  the  telephone  circuit  in  an  adjacent  loop.  Even 
Wheatstcne  working  on  a loop  did  not  interfere  with  the 
telephone  circuit,  provided  one  pair  of  wires  was  interposed 
between  the  two  circuits.  It  was  further  reported  in  this 
experiment  that  so  long  as. the  rule  was  observed  that  tk> 
two  pairs  of  wires  were  parallel  and  adjacent  for  more 
than  10  per  cent,  of  the  whole  length  of  the  cable,  loops 
could  be  used  indiscriminatelv  for  telephone  or  telegraph 
circuits.  ' & r 

It  may  be  mentioned  that  before  these  results  were 
obtained  the  investigators  found  it  necessary  to  measure 
the  electrostatic  capacity  of  every  wire  in  every  section  of 
the  cable,  and,  similarly,  measurements  of  copper  resistance 
were  made  to  the  highest  accuracy . obtainable  with  the 
apparatus  then  available,  the  figures  being  recorded  to  1 
in  approximately  10,000  parts  for  capacitv,  and  1 in 
5,000  parts  for  resistance. 

The  jointing  procedure  adopted  as  the  result  of  the  fore- 
gwng  experiments  fulfilled  all  requirements  of  the  Post 
Office,  until  the  method  of  improving  the  efficiency  of  tele- 
phone circuits  bv  inserting  inductance  coils  was  adopted. 
The  placing  of  loaded  telephone  circuits  in  the  underground 
cables  necessitated  a reconsideration  of  the  practice  of 


providing  telegraph  and  telephone  circuits  in  the  same 
cables,  owing  to  the  fact  that  loaded  circuits,  whilst  being 
more  efficient  than  unloaded  ones,  are  at  the  same  time 
more  susceptible  to  inductive  disturbance.  Experiments 
showed  that  Wheatstone  circuits  on  single  wires  caused 
serious  disturbance  to  loaded  telephone  circuits  in  the  same 
cable,  and  in  some  cases- marked  induction  had  been  ex- 
perienced on  such  circuits  from  Wheatstone  circuits  worked 
on  loops.  In  consequence  of  these  difficulties  it  became 
necessary  for  a time  to  provide  separate  cables  for  telegraph 
and  telephone  purposes.  As  the  trunk  underground 
system  grew  it  was  found  uneconomical  to  provide  separate 
cables  for  the  two  services,  and  special  efforts  had  to  be 
made  to  overcome  the  difficulties  experienced.  The  method 
of  superposing  loaded  telephone  circuits  on  other  telephone 
circuits  already  loaded  was  also  found  impracticable  with 
the  same  degree  of  balance  in  the  conductors  which  was 
found!  sufficient  for  unloaded  circuits.  In  1912  it  was 
found  with  the  usual  method  of  cable  construction  that  the 
practice  of  placing  telegraph  circuits  in  the  same  cable 
as  loaded  telephone  circuits  would  have  to  be  abandoned, 
and  that  phantom  loaded  telephone  circuits  could  not  be 
successfully  superposed  upon  loaded  physical  telephone 
circuits  without  improving  the  symmetry  of  the  conductors 
in  underground  cables  or  improving  the  balance  of  con- 
ductors by  selective  jointing. 

As  a consequence  of  the  difficulties  experienced*  the  whole 
question  of  cable  design  and  balancing  by  selection  of  con- 
ductors for  jointing  was  taken  in  hand  afresh  by  the  Re- 
search staff  of  the  Post  Office.  Early  in  January,  1913,  Mr. 
Pollock  initiated  an  investigation  of  the  relation  which 
existed  between  cross-talk  and  wire  and  wire,  ajid  wire 
and  earth  capacities  in  quad-core  and  multiple  twin  cables 
when  testedl  in  short  lengths,  and  devised  apparatus  for 
making  the  capacity  measurements  with  alternating  current 
of  telephone  frequency  with  the  necessary  degree  oh  con- 
venience and!  accuracy.  Short  lengths  of  cable  were 
specially  constructed  with  a great  variety  of  different  lays 
in  the  paired  conductors,  and  it  was  shown  that  whilst 
certain  selected  lays  gave  favourable  experimental  results, 
the  necessary  symmetry  in  the  spacing  of  conductors  could 
not  be  obtained  by  Cable  manufacturers  to  ensure  a suffici- 
ently good  balance  of  the  various  capacities  between  conduc- 
tors and  between  conductors  and  earth.  An  approximate  for- 
mula was  obtained  for  connecting  the  amount  of  cross-talk 
between  circuits  in  the  cable  with  the  capacity  relations  of 
the  conductors,  and  a systematic  method  was  worked 
out  by  which  the  unbalances  of  capacity  in  one  short 
length  could  be  greatly  1 reduced?  by  selecting  wires 
in  contiguous  lengths  ’having  nearly  equal  and 
opposite  chanVicteristTcs,  so  that  the  conductors  when 
joined  together  would  neutralise  each  * other’s  defects. 
This  plan  only  differed  in  degree  and  detail,  but  not  in 
principle,  from  the  method  of  balancing  previously  adopted 
by  Messrs.  Tremain  and  Martin.  In  otider  to  obtain  the 
required  degree  of  balance  for  loaded  and  superposed  cir- 
cuits it  was  found  necessary  to  test  every  drum  of  cable 
of  approximately  176  yards  in  length,  instead  of  sections 
of  approximately  5 miles,  and  pre-select  the  wires  for  joint- 
ing at  every  176  yards  by  inserting  crosses  as  between  core 
and  core,  in  addition  to  crosses  as  between  individual  wires 
and  pairs.  The  system  of  testing  and  selection  is  neces- 
sarily laborious  and  complex,  and  a number  of  the  most 
able  officers  in  the  Research  Section  of  the  Post  Office  have 
contributed  most  valuable  Improvements,  both  to  the  mathe- 
matical theory  and  to  the  practical  methods  of  cable  balanc- 
ing. 

(To  be  continued.) 


The  Bridges  Tent  Frame  is  a new  and  improved  type  of 
Jointers’  tent  frame  made  by  British  Insulated  and  Helsby  Gables. 

Ltd.  (Prescot,  Lancs.),  under  Pat.  No.  150936.  It  is  light,  strong, 
amply  braced,  and  folds  into  small  compass  for  transport.  The 
roof  is  of  span  construction  and  takes  an  ordinary  tarpaulin 
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MOTOR-CAR  HEADLIGHTS : IDEAL  REQUIRE- 
MENTS  AND  PRACTICAL  SOLUTIONS. 

A paper  on  the  above  subject  was  read  by  Major  A. 
Garrard  before  the  Illuminating'  Engineering  Society 
on  March  17,  Mr.  Worby  Beaumont  presiding. 

Major  Garrard  pointed  out  the’ great  importance  of 
a really  satisfactory  headlight  in  view  of  the  increasing 
speed  of  traffic  and  the  probability  that  motor  vehicles 
will  be  used  in  this  country  to  an  even  greater  extent 
in  the  future.  A fully  satisfactory  headlight  should  be 
such  as  to  enable  a driver  to  detect  an  object  ahead  at 
a sufficient  distance,  and  to  pull  up  of  change  his 
course  or  speed  as  occasion  requires,  and  the  driver 
should  also  be  able  to  see  enough  of  objects  off  his 
direct  line  of  vision  and  progress  (e.g. , hedges,  ditches, 
etc.)*  At  the  same  time  other  road  users  should  not 
be  seriously  inconvenienced  by  the  brightness  of  the 
beam* 

The  great  difficulty  lies  in  reconciling  these  two 
requirements.  An  ideal  solution  would  be  the  choice 
of  a colour  or  quality  of  light  which  would  reveal 
distant  objects  without  causing  dazzle.  Hitherto, 
however,  there  has  been  no  material  advance  in  this 
direction.  Yellow  glass  gives  a beam  which  is  said 
to  be  effective  in  a fog  but  has  little  effect  in  minimis- 
ing glare.  The  use  of  coloured  spectacles  or  coloured 
glass  on  the  windscreen  has  the  objection  that  while  it 
diminishes  the  glare  of  opposing  headlights  it  also 
interferes  with  the  vision  of  the  driver,  so  far  as 
distant  objects  are  concerned,  'fhe  only  practical 
method,  therefore,  is  one  based  on  method  of 
distributing  the  light. 

This  last  problem  was  discussed  by  the  lecturer  in 
great  detail.  He  dismissed  methods  involving  the 
obscuring  of  the  faces  of  headlights  by  diffusing  sub- 
stances, or  small  lens-projection  $,  as  such  devices 
merely  scatter  the  light,  reducing  glare,  but  do  not 
provide  an  adequate  concentration  of  beam.  The 
most  practical  solution,  apparently,  is  to  keep  all  the 
light  below  the  eye-level  whilst  giving  maximum 
intensity  just  below  the  boundary. 

According  to  the  author,  the  suggested  ideal  beam 
should  consist  of  (a)  a bright  penetrating  light,  very 
shallow  and  relatively  wide,  projected  along  the  road 
surface  below  eye-level ; ( b ) a much  wider  beam,  not 
so  bright,  illuminating  hedges,  road,  etc.,  all  below 
eye-level ; and  (c)  a generally  diffused  beam  of  low 
tensity  clqse  to  the  car. 

The  lecturer  contended  that  these  conditions  could 
not  be  fulfilled  by  any  simple  attachment  to  the 
ordinary  parabolic  headlamp,  but  only  by  some  form 
of  optical  projection  apparatus  using  at  least  one  lens. 
Such  a device,  it  was  suggested,  need  not  be  more 
complex  or  expensive  than  the  present-day  headlamp, 
though  a somewhat  longer  length  might  be  necessary 
to  get  the  desired  concentration.! 

In  the  course  of  the  discussion,  Mr.  D.  Ritchie 
showed  a form  of  headlight  which  was  specially 
designed  to  give  the  desired  sharp  boundary,  retaining 
the  light  below  the  eye-level,  and  other  speakers 
referred  to  various  practical  problems  involved  in  the 
consideration  of  motor  headlights  in  relation  to  street 
traffic. " 

It  was  announced  that  the  next  meeting  would  take 
place  on  April  26,  when  there  would  be’  a discussion 
on  ship  lighting. 


ELECTRICAL  BUSINESS  IN  SPAIN. 


“Although  the  reaction  from  the  war  period  of 
prosperity  is  beginning  to  be  felt  here  as  elsewhere, 
it  is  instructive  to  note  that  the  exports  from  Spain  to 
the  U.iK.  show  120  per  cent,  increase  in  1920,  as  com- 
pared with  1 9113,  and  the  returns  of  exports  from  the 
U.iK.  to  Spain  show  146  per  cent  increase  for  the 
same  period.  With  the  acknowledged  preference  for 
British  materials  and  manufactures,  the  future  of 
British  trade  with  Spain  should  be  assured,  provided 
that  sufficient  study  is  made  of  the  requirements  of  the 
country.’’  Thus  says  Capt.  U.  de  B.  Charles  (Com- 
mercial Secretary  to  H.M.  Embassy,  Madrid)  in  the 
General  Report  on  the  Industries  and  Commerce  of 
Spain,  just  published  by  H.M.  Stationery*  Office  at 
is.  6d.  net. 

A spirit  of  independence  was  created  during  the  war, 
and  the  1 9202.1  period  is  marked  by  an  endeavour  to 
establish  that  independence  by  increased  taxation 
against  the  foreigner  and  a tendency  towards  the 
nationalisation  of  Spanish  industries.  The  Catalan 
and  Basque  manufacturers  have  urged  the  introduction 
of  increased  tariff  protection,  and  have  received  the 
support  of  the  Government,  and  it  is  to  be  expected 
that  these  protective  measures  will  be  on  the  horizon 
for  some  time  to  come.  But  even  with  these  protective 
measures,  the  Spanish  market  will  not  be  closed  to  the 
foreigner  owing  to  the  fact  that  Spain  is  still  unable 
to  supply  the  increasing  demands  of  the  country. 

With  regard  to  imports,  the  largest  class,  after  food- 
stuffs, is  that  which  includes  machinery,  electrical 
material,  ships,  motor-cars,  and  musical  instruments. 
In  this  class  the  increase  in  19120  over  1919  is  H20  per 
cent. , and  compared  with  the  year  before,  300  per 
cent.  Especially  interesting  is  the  trade  in  electrical 
material,  motor-cars  and  lorries,  and  agricultural 
machinery.  Of  ;dJ  these  goods,  for  which  the  demand 
may  be  expected  to  become  increasingly  active,  the 
U.S.A.  is  at  present  the  largest  supplier.  The  import 
of  dynamos  and  electric  motors  in  1919  was  3,100  tons, 
more  than  half  from  the  U.S.A.  ; 800  tons  came  from 
Switzerland,  the  U.K.  provided  340  tons,  Sweden 
and  France  the  remainder.  France  follows  the  U.S.A. 
as  the  second  largest  source  of  accumulators.!  In 
electric  cables  the  U.K.  is  second.  The  U.S.A.  is  also 
first  in  carbons.  Electric  bulbs  are  obtained  chiefly 
from  Holland  and  the  U.K. 


THE  ELECTRICAL  INDUSTRY  IN  DENMARK. 

The  branch  of  Danish  industry  that  would  seem  to  be  in 
the  most  satisfactory  condition  is  that  manufacturing 
electric  motors  and  dynamos.  Of  these  there  has  been  no 
inconsiderable  export  both  to  Sweden  and  Norway,  and 
also  to  other  markets,  while  there  is  also  a considerable 
demand  in  Denmark  itself,  Avhere  small  electoridal  motors 
are  much  used  in  agricultural  districts.  In  this  connection 
it  may  be  mentioned  that  great  interest  is  being  shown  in 
the  development  of  electricity  in  that  country.  At  present 
the  large  electric  power  stations  on  the  Islands  are  mainly 
driven  by  coal  or  oil  engines.  On  Jutland,  however,  efforts 
are  being  made  with  some  success  to  harness  water  power, 
while  in  other  cases  plants  have  been  installed  in  which 
peat  can  be  used  as  fyel.  In  some  of  these  latter  cases  the 
farmers  have  made  arrangements  whereby  electricity  is 
delivered  to  their  farms  from  the  high-tensaon  systems  in 
return  for  peat  delivered  by  the  former  to  the  power  station. 
The  general  question  of  the  further  development  of  the  use 
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of  electricity  is  attracting  the  interest  'both  of  the  Govern- 
ment and  of  such  institutions  as  the  Chamber  of  Manufac- 
turers. Schemes  are  under  discussion  for  the  generation 
of  electricity  by  means  of  wind-mills',  and  also  for  a more 
complete  utilisation  of  the  water  power  available.  Further 
it  is  suggested  that  electricity  might  be  transmitted  from 
one  or  other  of  the  great  water  power  stations  of  Norway 
or  Sweden  to  some  point  on.  the  coast  of  Jutland,  whence 
it  could  be  distributed:  over  the  peninsula  and  linked  up 
with  already  existing  or  contemplated  local  power  stations. 
The  realisation  of  this  scheme  wrould,  it  is  admitted,  be 
exceedingly  expehsive  in  view  of  the  length  of  submarine 
cable  required,  but  its  advocates  -maintain  that  it  would 
be  economically  sound  so  long  as  the  cfi.f.  price  of  coal  in 
Denmark  exceeds  50  kroner  per  ton.  (Gen.  Report  on 
the  Economic  Situation  in  Denmark  at  the  end  of  1920,  by 
Mr.  R.  M.  Turner,  Commercial  Secretary  to  H.M.  Lega- 
tion, Copenhagen.)  


ELECTRICITY  DISTRICTS. 


Onoe  again  have  we  been  notified  of  an  extension  of 
time  for  objections,  etc.,  in  the  case  of  an  Electricity 
District,  this  Dime  the  proposed  S.W.  Mid.  District. 
Is  anything  tangible  ever  coming  through  the  present 
obstruction  and  delay  ? Probably  not.  Why  ? Because 
there  is  a general  belief  (well-founded,  we  believe)  thiat 
company  management  is  to  be  preferred  to  an  electricity 
committee  composed  of  members  of  Town  Councils  with 
no  special  knowledge  of  the  business  and  no  incentive  to 
commercial  enterprise.  There  can  be  no  objection  to 
Joint  Electricity  Authorities  if  their  functions  arc  purely 
advisory,  but  let  the  whole  supply  business  be  taken 
over  by  companies  under  the  control  of  the  Electricity 
Commissioners.  Adequate  funds  would  be  forthcoming 
in  this  case,  and  some  of  us  would  get,  at  a reasonable 
price,  the  supply  of  electricity  we  i re  now  waiting  for 
and  look  like  waiting  for  for  many  years.  Quite  enough 
public  money  has  been  wasted  in  preliminaries. 


direct  or  alternating  current,  its  consumption  being  so 
small  it  can  be  operated  from  an  ordinary  lampholder. 

The  electric  hand  buffing  machine  shown  in  Fig.  z 
is  designed  for  use  in  motor-<^ar  works,  garages  or 
show-rooms,  where  light,  easily  transportable  machines 
are  required  for  buffin g^smaU  metal  parts.  Ball  bear- 
ings are  fitted,  and  these  machines  will  work  on  D.C. 
or  A.C.,  and,  like  the  foregoing,  m'ay  be  operated  from 
a lampholder. 


Fig.  3. 


NEW  DESIGNS  IN  ELECTRIC  TOOLS. 


Some  new  electric  polishing  machines,  specially 
designed  to  suit  the  jewellery  and  electro-plate  trades, 
have  just  been  placed  on  the  market  by  the  Con- 
solidated Pneumatic  Tool  Co.,  Ltd.  (Egyptian  House, 
170,  Piccadilly,  W.i). 


A small  electric  buffing  machine  is  shown  in  Fig.  1. 
Mounted!  on  a pedestal  and  fitted  with  a switch  on  top 
of  the  column,  this  useful  machine  takes  a buff  up  to 
2\  in.,  and  is  specially  suited  for  polishing  jewellery, 
scientific  instruments,  and  fancy  metal  goods.  It 
weighs  only  7 lb.,  is  built  on  sound  engineering  lines 
and  is  fitted  with  ball  bearings.  It  will  work  on  either 


The  larger  and  more  powerful  electric  buffing 
machine  illustrated  in  Fig.  3 i9  for  gold  and  silver- 
smiths, motor-car  and  cycle,  cutlery,  electro-plating 
and  other  industries  where  it  is  necessary  to  deal  with 
highly  polished  articles  of  a larger  size  than  can  be 
dealt  with  by  the  smaller  types.  This  machine  has  a 
1 h.p.  motor  fitted  with  ball  bearings  and  a substantial 
switch,  and  is  mounted  on  a cast  iron  base.  The 
motor  has  a fine  and  coarse  buffing  disc  at  either  end, 
and  will  run  on  either  D.C.  or  A.C. 

These  machines,  by  reason  of  their  design  and 
balance,  are  practically  noiseless  and  vibrationless, 
and  much  mare  efficient  than  the  usual  belt-driven 
apparatus  of  similar  type. 


Belfast — At  the  monthly  meeting  of  the  Corporation  on  the 
1st  inst.^the  Electy.  Committee  reported  that  the  tender  of  the 
Concrete  Piling  Co.,  at  £76,863,  for  the  new  Power  Station  at 
the  Harbour  had  been  accepted.  It  was  not  tjie  lowest,  but 
the  others  contained  conditions  which  could  not  be  entertained. 
This  company  also  had  the  contracts  for  the  foundations. 
Sir  James  Johnston  in  moving  the  acceptance  of  the  tender 
said  that  the  Committee  had  decided  to  install  the  second 
6,000  k.w.  set  in  the  temporary  station  without  additional 
boilers.  This  would  increase  the  output  by  about  2,500  k.w. 
It  was  recommended  to  apply  to  the  Electricity  Commissioners 
for  a supplemental  loan  of  £14,000  in  addition  to  the  £24,000 
applied  for  February  1 last.  The  purchase  of  two  circulating 
water  screens  at  £2,750  was  approved.  There  was  con- 
siderable discussion  on  thfe  foregoing  recommendatioiis,  but 
I all  the  amendments  were  negatived. 
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Electric  Motors 

and  industrial  electric  plant 
manufactured  at  the  various 


STANDARD  ENCLOSED  VENTILATED 
A.G.S.  TYPE  MOTOR, 

WITH  SLIP  RING  SHORT  CIRCUITING 
DEVICE. 


works  of  the  Company:  — 

DICK,  KERR  WORKS.  PRESTON, 
ORDNANCE  WORKS.  COVENTRY, 
PHOENIX  WORKS,  BRADFORD. 
SIEMENS  WORKS,  STAFFORD. 
WILLANS  WORKS.  RUGBY. 


THE  ENGLISH  ELECTRIC  COMPANY,  LIMITED, 

Queen’s  House,  Kings  way,  London,  W.C  • 2*  HoU^»°83s! 
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A BUSINESS 


NECESSITY! 

THE  EQUIPMENT  OF  OFFICE 
OR  FACTORY  IS  INCOMPLETE 
WITHOUT 

Western  - Electric 

Interphones 

With  such  a system  the  busy  man  can  keep  in  touch 
with  every  part  of  his  plant  and  can  connect  with 
any  section  by  simply  pressing  a button. 

Our  range  of  these  intercommunication  instruments  is 

COMPLETE. 

Our  staff  of  Telephone  Engineers  are  always  at  the  disposal 
of  our  customers  to  &ive  absolutely  impartial  advice  on  all 
telephone  matters. 
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To  all  concerned  with  Electrical  Installations  the 
8-page  Leaflet  illustrated  here  will  prove  an 
interesting  addition  to  our  series  of  Sectiona 
Catalogues — it  deals  briefly  with  a range  of 
k Switches  of  the  Switchboard  Mounting  Type 
n with  back  connections  for  voltages  up  to  650 — 
» illustrations,  diagrams  and  tables  of  dimensions 
uk  are  included.  You  should  ask  for  copy. 

\ Johnson  & Phillips  Ltd. 

're  the  Cables  come  from), 

1 Ch  on,  London,  S.E.7. 

City  Office:-  i Union  Court,  Old  Broad  St.,  E.C.2. 
u Branches  a irmingham  ; Bristol;  Cardiff;  Glasgow; 
Manchester ; icastle-on-Tyne ; Portsmouth  & Sydney 
(New  South  T s). 
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Look  for  this 
mark  on  every 
label. 


Copyright  LI.  Q. 
Atkinson  Exclu- 
sive Licensees. 
Members  of  the 

C.M-A. 


ASSOCIATION 
CABLES  & WIRES 


HENLEY  Association  Grade  Cables 
have  justly  earned  their  high  re- 
putation by  virtue  of  the  perfection 
of  their  quality.  They  are  made  strictly  in 
accordance  with  the  standards  and  formulas 
of  the  Assdciaton — standards  and  formulae 
which  are  available  only  to  those  British 
firms  which  are  members  of  the  Association. 

Write  for  Catalogues  and  leaflets  of 
these  and  many  other  types  of  cables. 


W.  T.  Henley’s  Telegraph  Works  Co.,  Ltd.,  Blomfield  St,  London,  E.C.2. 
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\ so  ora  BBAorag. 

Btscmcm  is  published  •▼•rj  Friday,  and,  if  ordered,  ie  on  Mle  at  the 
prianipel  Raflwaj  Station  Bookstall*  and  Newsagent*  on  that  day.  Zt  linn 
a ttry  largo  sale  throughout  the  United  Kingdom,  as  well 
as  in  the  British  Colonies  and  Abroad. 

The  Editor  doe*  not  hold  himself  responsible  for  opinion*  expressed  by 
Mtadaal  oontribntors,  nor  doe*  he  necessarily  identify  himself  with 
their  views. 

Question*  to  which  an  answer  is  required  must  be  aoeompanied  by  ft 
Id.  stamp  for  reply.  When  oonsidered  of  sufficient  interest  the  aaswer 
will  probably  appear  in  the  paper. 

hew  advertisements  for  the  displayed  oolumns  and  alterations  to  existing 
•nos  mnst  roach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  .order  to  be  in  time  for  the  issue 
of  the  following  Friday.  This  is  important.  Bate  quoted  on  application, 
•ubseriptiou.— 17s.  6d.  a year,  9s.  half-year,  4s.  6d.  a quarter  in  advance, 
postage  prepaid  in  the  United  Kingdom  and  abroad. 

AH  remittances  payable  to  tbo  Publishers,  8.  Bswtsll  ax*  Go.,  Ltd., 
Maiden  Lane,  London,  W.O.2.  Telephone,  No.  2400  Garrard. 


Current  Topics. 

Whatever  the  issue  of  the  crisis  in  the  mining 
industry  which  exists  at  the  time  these  notes  are 
written,  the  present  dispute,  together 
Coal.  with  other  quite  recent  examples  in 
the  same  industry,  that  of  coal- 
getting, serve  to  bring  home  to  us  how  absolutely 
dependent  we  are  upon  coal  for  oiir  national  well- 
being. Coal  as  the  natural  mineral  fuel  of  these  islands 
1?  our  chief  source  of  energy  ; without  it  we  should 
soon  become  a derelict  community,  for,  not  only  does 
it  constitute  one  of  our  principal  export  commodities, 
but  it  is  also  the  fundamental  basis  of  practically  all 
manufacturing  processes.  Without  ooal,  and  in  the 
absence  of  any  appreciable  or  comparable  water  power, 
we  should  sink  to  the  position  of  a third-  or  fourth-rate 
Power  in  the  world’s  economics. 


In  the  circumstances,  and  quite  apart  from  the  pros 
and.  cons  of  the  miners’  present  claims,  it  is  surely 
wrong  in  principle  that  a section  of  the  community, 
numerically  weak  in  relation  to  the  remainder  'of  the 
population,  should  possess  the  power  by  co-operative 
action  of  condemning  the  country  to  the  huge  losses 
and  unemployment  consequent  upon  a stoppage,  how- 
ever brief,  of  the  important  industry  of  coal-mining. 
This  is  not  a diatribe  against  trade  unionism ; the 
miners  have,  a perfect  right  to  combine  in  their  own 
interests  just  as  much  as  any  other  body  of  workers  ; 
but,  in  view  of  the  vital  importance  to  the  nation  of  its 
ooal  supplies,  it  >vould  appear  urgently  necessary  that 
some  other  method  of  dealing  with  this  natural  and 
Rational  wealth  than  the  present  should  be  forthcoming. 

I am  no  advocate  of  nationalisation,  realising  only 
too  well  the  hopeless  inefficiency  of  any  scheme  of  State 
control  of  so  important  an  industry.  Nevertheless,  the 
problem  might  be  partially  solved  and  national  ruin 
averted  by  Government  ownership  of  some  of  the  coal- 
fields. It  is  such  a terrible  indictment  of  civilisation 
that  in  this  twentieth  century  a body  of  industrial 
workers  of.  all  grades,  upon  whom  we  depend  for  our 
basic  fuel,  should  be  so  adversely  influenced  as  to 
jointly  uphold  a policy  which  makes  for  national  bank- 
ruptcy, with  the  avowed  object  of  achieving  a set  pur- 
pose in  regard  to  wages.  I have  often  stated  in  these 
comments  that  an  industry  which  cannot  support  itself 
has  no  right  to  continue  its  existence.  The  coal- 
mining industry  under  existing  conditions  is  not  self- 
supporting,  and  therefore  comes  under  this  ruling. 

On  the  other  hand,  coal  is  essential  to  our  national 
livelihood,  and  we  must  therefore  seek  a remedy  for 


the  trouble.  Coal-mining  is  a non-paying  industry  at 
the  present  time  because  of  the  cost  of  winning  it  We 
have  the  most  modern  and  up-to-date  appliances;  we 
are  the  premier  coal-mining  nation  in  this  respect. 
1 herelore,  we  cannot  well  reduce  the  cost  *of  coal  per 
ton  by  further  improvements.  The  main  item  in  its 
present  cost  is  the  iabour  involved  in  mining  it, ^ and, 
until  the  wages  of  coal  miners  assume  a more  normal 
level,  we  cannot  hope  to  appreciably  reduce  the  cost 
per  ton.  This  is  plain  fact,  obvious  to  everyone 
concerned. 


A case  of  considerable  importance  to  local  lighting 
authorities  outside  London  has  recently  been  decided  in 
the  Cc-urt  of  Appeal.  It  arose  out  of 
Public  an  action  brought  by  a Glossop 
Lighting  resident  against  the  Glossop  Car- 

Responsibility.  poratian  for  damages  arising  out  of 
the  alleged  negligence  of  that  body 
in  having  extinguished  a street  gas  lamp  at  a dan- 
gerous spot  within  their  area.  Owing  to  the  absence 
of  light  at  this  point  the  complainant  fell  over  a 
retaining  wall  into  a country  lane,  and  was  seriously 
injured.  At  the  Manchester  Assizes,  Mr.  Justice 
Greer  upheld  the  claim,  against  which  decision  the 
Glossop  Corporation  duly  appealed. 

In  giving  judgment,  the  Appeal  Court  stated  that 
the  Statutory  authority  of  the  Corporation  for  lighting 
the  district  was  to  be  found  in  Section  161  of  the  Public 
Health  Act,  1875.  That  section  gave  the  Corporation 
authority  to  light  their  district,  but  it  created  no  obliga- 
tion upon  them  to  light  it..  It  gave  them  full  discretion 
as  to  the  times  during  which  the  lamps  should  be  kept 
alight  in  any  portion  of  their  district  which  they  elected 
to  illuminate.  There  was  a very  great  distinction  to 
be  drawn  between  the  powers  given  to  local  authorities 
under  this  section  and  the  power  given  under  Section 
130  of  the  Metropolis  Management  Act,  1855,  where 
not  only  were  authorities  given  power  to  light  streets, 
but  they  were  placed  under  a distinct  statutory  obliga- 
tion to  light  them.  The  appeal  was  allowed,  and 
judgment  entered  for  the  Corporation. 

The  case  serves  to  bring  out  the  anomalies  at  present 
existing  in  our  laws  relating  to  public  street  lighting. 
In  one  district  the  obligation  is  on  the  local  authority 
to  see  that  the  streets  are  properly  illuminated  after 
dark,  and  the  safety  of  the  populace  thereby  assured. 
In  another  district,  and  under  a more  modem  enact- 
ment, a similar  local  authority  can  please  itself  whether 
or  no  it  lights  the  streets  at  all,  and  has  discretionary 
powers  a.s  to  the  times  of  lighting.  Since  it  is 
obviously  to  the  advantage  of  everybody,  whether  in 
London  or  provincial  towns,  that  streets  in  populous 
areas  should  be  well  lighted  after  dark,  it  would  appear 
highly  desirable  that  any  powers  for  public  lighting 
conferred  either  upon  a corporation  or  a company 
should  invariably  be  accompanied  by  some  proviso 
ensuring  the  due  performance  of  the  service  for  which 
powers  are  conferred. 

I have  previously  commented  on  the  lack  of 
uniformity  in  public  fighting,  and  instanced  the  urgent 
need  for  "standardisation  and  reform  in  this  important 
field.  With  the  law  ofi  the  subject  as  it  is  at  present, 
there  is  obviously  room  for  legal  reform  also.  It  is 
anomalous  to  grant  any  body,  corporate  or  otherwise. 
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permission  to  render  a much-needed  public  utility  ser- 
vice, and  at  the  same  time  leave  that  body  free 
power  to  determine  whether  or  no  it  carries  out  the 
scheme  for  which  permission  has  been  obtained.  Public 
safety  demands  some  more  satisfactory  guarantee. 

In  view  of  the  enormous  production  of  electric  lamps 
in  the  States,  it  is  rather  surprising  that  American 
bulbs  are  not  more  in  evidence  in  this 
American  country  than  is  the  case  at  present. 

Lamps-  Incidentally,  it  also  shows  that 
British  lamp  manufacturers  are  quite 
capable  of  holding  their  own  in  this  important  industry. 
In  the  LT.S.  A.  the  production  of  electric  lamps  continues 
to  rise,  the  figure  of  230,000,000,  excluding  miniature 
bulbs,  being  attaiwid  for  1920*.,  In  addition,  no  fewer 
than  125,000,000  miniature  lamps  were  manufactured 
during  the  same  period.  It  is  also  interesting  to  note 
as  indicative  of  the  passing  of  the  carbon  filament  that 
such  lamps  now  only  constitute  about  7 per  cent  of  the 

total.  — 

A-  valuable  and  instructive  paper  on  some1  recent 
developments  in  large  steam  turbine  practice  was  read 
on  Thursday  of  last  week  by  Mr.  K. 

Steam  Turbo  Baumann,  before  the  I.E.E.  Some 
Sets.  points  in  it  I hope  to  refer  to  later 

on,  but  it  might  be  stated  that  from 
the  discussion  it  appears  that  a Unit  of  20,000  kw.  is 
about  the  largest  size  desirable  or  necessary  to  use  in 
this  country,  and  the  speed  1,500  r.p.m.  Luckily  we 
do  not  have  to  run  at  3,000  r.p.m.  (though  15,000  kw. 
sets  at  3,000  r.p.m.  have  their  advocates)  as  has  been 
forced  on  America,  where,  by  the  way,  machines  up  to 
70,000  kw.  are  in  operation,  as  50  is  the  highest  com- 
mercial frequency  here  as  against  60  over,  the  water. 
Although  there  was  a time  when  the  impulse  turbine 
appeared  to  be  going  to  take  the  field  for  large  units, 
the  blading-  of  the  reaction  turbine  has  now  been  so 
much  improved  that  this  type  appears  to  be  more  than 
holding  its  own.  Given  careful  design,  good  materials 
and  sound  workmanship  there  is  no  reason  why  the 
larger-sized  turbo  sets  shoqld  give  any  trouble  in  opera- 
tion,, but  it  is  certainly  desirable  that  the  normal  speed 
should  be  below  the  critical  speed  of  the  set. 

Elektron. 


ELECTRICITY  SUPPLY  IN  BIRMINGHAM. 

At  the  Birmingham  and  District  Electric  Club  on 
Saturday,  April  9,  a paper  was  read  by  Mr.  Frank 
Forrest,  M.I.E.E.,  Chief  Assistant  Engineer  to  the 
Birmingham  Electricity  Dept.,  upon  The  Supply  of 
Electrical  Energy  in  Birmingham  and  District. 

The  subject  was  dealt  with  under  three  main 
divisions : — 

(1)  A history  of  the  Birmingham  Municipal 
Undertaking ; 

(2)  A descriptioni  of  the  plant  installed  in  the 
Birmingham  Supply  Stations; 

(3)  A reference  to  the  future  of  Electric  Supply  in 
the  West  Midland  Industrial  Area. 

The  paper  was  fully  illustrated  with  lantern  slides, 
and  the  latter  portion  dealt  in  a masterly  way  with  the 
vast  possibilities  for  electrical  developments  in  the  area, 
and  gave  some  account  of  the  steps  which  were  actually 
being  taken  and  which  were  proposed  for  dealing  with 
the  supply  of  energy. 


SOME  REMARKS  ON  LABOUR,  TRADE  AND 
PROSPERITY. 


The  Report  of  the  Council  of  the  B.E.A.M.A.  was  pre- 
sented at  the  Annual  Meeting  on  the  17th  ult.,  and  in 
proposing  its  adoption  the  Chairman,  Mr.  W.  O.  Smith, 
Elliott  Bros.  (London),  LtcL,  in  the  course  of  His  speech 
maide  some  remarks  which  might  with  profit  be  read  by  the 
masses  : — 

“I  wonder  if  those  members  present  read  carefully  the 
speeches  of  the  chairmen  of  the  leading  English  banks  at 
the  recent  general  meetings?  I cite  the  banks  because 
they  have  connections  with  all  the  manufacturing  concerns 
in  this  country,  and,  therefore,  have  a knowledge  of  all. 
branches  of  trade.  The  speeches  were  quite  interesting 
reading,  although  there  was  a strong  vein  of  pessimism  in 
evidence  in  all  of  them.  The  chairmen  (did  not  all  agree 
as  to  the  cause  of  the  present  position.  One  appeared  to 
attribute  it  to  E.P.D.',  another  to  instability  of  exchange, 
another  to  restriction  of  output  by  workpeople,  another 
to  the  large  increase  in  wages,  and  yet  another  to  ex- 
travagance and  unfair  treatment-on  the  part  of  the  Govern- 
ment. It  seems  to  me,  however,  that  no  one  of  these 
causes  alone  can  be  the  reason  of  the  trouble,  but  rather  the 
cumulative  effect  of  these  and  other  causes;  such,  for  in- 
stahee,  as  the  unsettled  condition  of  the  coal  mining  industry, 
on  which  the  prosperity  of  this  country  depends  to  so  large 
an  extent,  and  further,  to  the  fact  that  after  the  stiain  of 
the  War,  and  the  anxieties  of  that  period,  there  followed 
a period  of  exhaustion  and  inaction,  from  which  we  have 
not,  even  up  to  the  present,  quite  recovered. 

“ In  my  view,  before  the  country,  ge  terallv,  and  our 
industry  in  particular,  can  be  brought  up  to  a state  of 
efficiency  again,  harmonious  working  between  employer  and 
employed  is  an  absolute  essential.  (Cheers.)  The  employer 
must  pay  a fair  and  reasonable  wage,  and  the  employed 
must  be  prepared  to  give  a full  day’s  work  for  a full  day’s 
pay,  and  must  also  realise  that  the  excessive  wages  which 
the  employed  extracted,  directly  or  indirectly,  from  the 
Government  in  time  of  emergency,  cannot  be  continued 
now  that  the  industries  have  again  1 everted  to  private 
enterprise,  and  severe  competition  has  to  be  met.  It  is 
up  to  the  workpeople  to  decide  whether  they  wish  to  be 
employed  or  unemployed ; if  they  insist  on  extracting  the 
last  penny  from  the  employer,  only  unemployment  can  re- 
sult. There  is  no  doubt  that  unemployment  is  still  on  the 
increase  at  the  present  time.  * 

“ If  we  can  believe  all  we  read  in  the  newspapers,  the 
workpeople  in  some  industries  are  beginning  to  see  the  effect 
of  excessive  wages,  and  are  themselves  approaching  the 
employers  with  offers  of  reduction,  rather  than  find  them- 
selves out  of  work.  That,  if  true,  is  an  encouraging  sign. 

“(And  now,  what  can  we,  as  an  Association,  do  to  meet 
the  present  situation?  It  seems  to  me  that  never  before 
has  there  been  such  a need  in  the  electrical  and  allied 
industry  for  co-operation.  (Hear,  hear.)  Although  we  may 
compete  in  friendly  rivalry  in  our  own  countrv,  let  us 
present  a solid  front  to  the  enomv,  even  if  we  have  to  make 
sacrifices  for  (he  moment;  let  us  not  think  and  aot  as 
individuals  only,  *'ut  rather  as  an  Association  whose  com- 
mon aim  is  that  of  the  good  of  the  industry  and  its  members 
in  bringing  back  trade  to  this  country.” 


ASBESTOS  WOVEN  RESISTANCE  NETS  AND  GRIDS. 

The  Phobector  Co.,  Ltd.  (Central  Hall,  Sou»thall), 
supply  resistance  nets  and  grids  suitable  for  light  or  heavy 
current  work  and  either  rigid  or  flexible  for  working  at 
temperatures  up  to  t>oo°  C.  (i,ooo°  F.)  The  units  can  be 
any  size  from  J in.  to  19  in.  wide  and  the  length  up  to 
Co  ft  They  are  fundamentally  composed  of  wrarps,  of 
specially  spur,  asbestos,  spaced  at  distances,  with  wefts  that 
consist  of  wire,  flexible  cable  or  strips  made  of  Nickel  Sil- 
ver, Conslantan,  Chromnickel,  etc.  Any  necessary  tappings 
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required  for  variable  resistances  are  woven  firmly  in  place 
so  that  the  completed  unit  is  strong  and  durable. 

They  c-an  be  utilised  far  such  purposes  as  heating  pads, 
convector  pattern  fires,  cookers,  furnaces,  motor  starters 
and  controllers,  et and  possess  uri  advantage  in  offering 
a high  energy  absorption  with  minimum  weight. 


TELEGRAPHY. 

Being  Solutions  to  the  Questions  set  in  the  Final 
Examination  in  Telegraphy  held  by  the  City 
and  Guilds  of  London  Institute  in  April , 1920. 

(Continued  from  page  202.) 

q 6. — When  signals  are  being  transmitted  to  line  on 
a fast-speed  simplex  Wheatstone  circuit  the  movements 
of  the  galvanometer  needle  are  only  just  perceptible, 
whilst  the  lamp  resistance  is  observed  to  glow  with  a 
dull  red  heat.  Give  a full  explanation  of  the  cause  of 
these  effects.  , 

A. — The  phenomena  referred  to  in  the  question  are 
usually  observed  only  on  circuits  possessing  considerable 
capacity  and  worked  at  a high  rate  of  signalling.  At  very 
high  speeds  Wheatstone  signalling  consists  in  applying 
what  is  approximately  an  alternating  e.m.f.  to  a circuit ; 
the  application  of  (say)  a marking  e.m.f.  results  in  the 
passage  of  an  exceedingly  high  sending  current  in  order 
to  satisfy  the  capacity  of  the  line,  and  this  initial 
current  is  far  in  excess  of  the  steady  current  which  would 
flow  normally.  Before  the  current  has  time  to  reach 
.the  latter  state,  however,  the  applied  e.m.f.  is 
reversed  in  order  to  terminate  the  mark ; the 
consequent  discharge  of  the  line  and  its  recharging 
in  the  opposite  direction  causes  an  extremely,  high 
reverse  current  to  ( flow  at  the  sending  end. 
Similarly  the  same  is  the  case  when  the  e.m.f. 
is  reversed  again  for  sending  the  next  mark. 
The  marks  and  spaces  in  high  speed  working  follow  one 
another  so  rapidly  that  the  current  through  the  line 
and  the  galvanometer  at  the  sending  end  approximates  ] 
to  a succession  of  extremely  heavy  condenser  impulses 
continually  changing  in  direction. 

Now  the  needle  of  a galvanometer  is  comparatively 
heavy  and  its  time  of  swing  is  slow  with  respect  to  the 
rapidity  of  the  reversals  of  the  signalling  currents,  so 
that  it  has  not  time  to  take  up  a final  position  for  one 
direction  of  current  before  the  reverse  current  passes 
through  the  coils  and  tends  to  set  the  needle  moving  in 
the  opposite  direction.  Usually  on  circuits  of  very  high 
capacity  the  needle  takes  up  a permanent  deflection 
corresponding  to  the  direction  of  the  first  e.m.f.  applied 
to  the  line.  ^ 

The  lamp  resistances  being  in  the  battery  leads,  it 
therefore  follows  that  the  current  through  them 
consists  of  pulsating  condenser  charges,  and  the  latter 
are  of  sufficient  magnitude  to  cause  the  lamps  to  glow. 
The  interval  of  disconnection  of  a lamp  resistance,  i.e., 
when  the  opposite  pole  of  the  battery  to  which  it  is 
connected  is  being  applied  to  the  line,  is  of  such  short 
duration  in  high  speed  working  that  the  lamp  resistance 
has  not  time  to  get  cold  and  it  consequently  glows 
continually. 

Q.  7. — Describe  the  construction  of  any  type  of  secon- 
dary cell,  and  state  how  you  would  express  the  output 
from  it.  What  percentage  of  the  energy  given  to  such 
a cell  would  you  expect  to  be  delivered  ? 

A. — In  the  Hart  accumulator  the  plates  are  of  the 


semi-Plante  or  partially-pasted  type.  The  positive 
plate  is  in  the  form  of  a grid  having  horizontal  ribs 
running  from  side  to  side,  with  vertical  ribs  an  inch 
apart  connecting  the  horizontal  ribs.  In  the  centre  of 
the  grid  is  a solid  diaphragm,  the  whole  resulting  in  a 
very  strong  plate  capable  of  withstanding  any  buckling 
tendency.  The  grid  is  partially  pasted  with  a special 
active  material  which  is  highly  porous  yet  hard  and 
durable.  This  active  material  ensures  the  initial  capacity 
being  obtained,  and  as’  the  working  of  the  cell  proceeds 
the  grid  itself  gradually  becomes  formed  until  it  reaches 
the  requisite  capacity,  which  is  maintained  during  the 
whole  life  of  the  cell.  To  prevent  any  tendency  of  the 
active  material  from  falling,  the  complete  plate  is 
subjected  to  a rolling  pressure,  which  turns  the  edges  of 
the  horizontal  ribs  slightly  upwards,  thus  closely  uniting 
the  grid  and  paste. 

The  negative  plate  is  of  the  lattice-work  cage  type, 
having  the  vertical  ribs  on  one  side  staggered  with 
respect  to  the  ribs  on  the  other  side.  The  active  material 
is  of  special  character;  it  consists  of  strips  of  pellets 
running  horizontally  from  side  to  side  of  the  plate, 
and  locked  securely  in  position  by  the  staggered  ribs. 

The  plates  are  suspended  by  two  projecting  side 
lugs  from  the  top  edges  of  glass  slabs  which  rest  in 
grooves  in  a wooden  bottom  or  tray.  The  plates  are 
kept  from  touching  one  another  by  thin  sheets  of 
nitrated  cellulose  placed  between  them.  These  separators 
are  not  attacked  by  the  electrolyte  or  by  gases  evolved 
during  charging  ; they  cover  the  plates  completely 
and  effectually  prevent  internal  short-circuiting.  The 
plates  are  connected  together  by  non-corrosive  terminals 
of  a special  lead  alloy,  while  the  cells  are  connected 
together  by  coned  bolts  fitting  tightly  into  the  terminal 
lugs.  This  arrangement  reduces  the  resistance  to  a 
minimum  and  is  much  more  satisfactory  than  the  old 
brass  stud  and  nut  connection.  A clear  space  is  left 
I beneath  the  plates  for  any  depositjvhich  may  accumu- 
late after  long  intervals. 

The  electrolyte  is  dilute  sulphuric  acid.  When  fully 
charged  the  specific  gravity  should  not  be  less  than 
1.200,  and  the  discharge  should  cease  when  the  specific 
gravity  falls  to  1.170. 

The  output  of  a secondary  cell  may  be  expressed 
either  in  ampere-hours  or  in  watt-hours.  The  former 
is  the  more  usual  method  and  is  represented  by  the 

product  ‘v* 

c x t ^ _ 

where  c = the  average  discharge  current  in  amperes 

and  t = the  time  of  discharge  in  hours 

The  watt-hour  output  is  a measure  of  the  energy 
delivered  by  the  cell  and  is  represented  by  the  product 
c X t X E 

Where  c and  t are  as  above  and  E is  the  average 
voltage  of  the  cell  during  discharge. 

The  energy  or  watt-hour  efficiency,  which  is  equal  to 

watt-hour  output  x I00  per  cent.,  depends  upon  the 
watt-hour  input 

discharge  rate  at  which  the  cell  is  worked,  and  under 
favourable  conditions  may  be  as  high  as  75  per  cent. 

Q . 8. — What  are  the  fundamental  arbitrary  units 
selected  from  which  the  absolute  system  of  electrical 
units  is  derived?  Show  how  the  practical  units  of 
current,  electromotive  force,  resistance  and  capacity 
are  related  to  the  equivalent  C.G.S.  units. 
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4. — Electrical  units  are  based  on  a system  of  measure- 
ment known  as  the  centimetre — gram — second  or 
C.G.S.  units.  The  C.G.S.  system  has  the  following 
fundamental  units  The  centimetre  is  the  unit  of  length 
and  equals  .3937  inch.  The  gram  is  the  unit  of  mass, 
and  is  defined  as  the  mass  of  1 cubic  centimetre  of  pure 
water  at  a temperature  of  4°C.  1 gram  = .0353  oz. 

The  second  is  the  unit  of  time. 

Derived  units. — The  dyne  is  the  unit  of  force,  and  is 
defined  as  that  force  which  acting  on  a mass  of  1 gram 
for  1 second  gives  to  it  a velocity  of  1 centimetre  per 
second. 

The  erg  is  the  unit  of  work,  and  is  defined  as  the  work 
done  by  a force  of  1 dyne  acting  on  a body  through  a 
distance  of  1 centimetre. 

There  are  two  systems  of  absolute  units  employed  in 
electrical  measurements,  derived  from  the  fundamental 
C.G.S.  units,  viz.,  the  electrostatic  units  and  the  electro- 
magnetic units.  The  former  are  based  upon  the 
attraction  or  repulsion  between  electric  charges,  and  the 
latter  are  derived  from  the  attraction  or  repulsion  between 
magnetic  poles,  and  are  employed  for  the  measurement 
of  current,  electromotive  force,  etc.  The  principal 
electromagnetic  units  are  defined  as  follows  : — 

The  C.G.S.  unit  of  current  is  that  current  which  when 
flowing  along  a wire  1 centimetre  in  length,  bent  into 
the  form  of  a circular  arc  of  1 centimetre  radius,  exerts 
a force  of  1 dyne  on  a unit  magnetic  pole  placed  at  the 
centre  of  the  circle,  of  which  the  arc  is  a part. 

The  C.G.S.  unit  of  electromotive  force  is  said  to  exist 
between  two  pdints  on  a conductor  when  1 erg  of  work 
is  done  in  moving  unit  quantity  of  electricity  from  one 
point  to  the  other  along  the  conductor,  the  unit 
quantity  being  defined  as  the  quantity  of  electricity 
conveyed  by  unit  current  in  1 second. 
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Question  No.  ii5. 

Can  any  reader  give  me  some  information  concerning  the 
testing  of  steam  tui bines  and  generators? — “ Vacuum. v 

Question  No.  ii6. 

1 would  appreciate  full  constructional  details  of  a resis- 
tance which  is  to  reduce  loo  volts  to  8o  volts  when  a current 
°l  amperes  is  passing  for  an  indefinite  period.  How 
shall  I wind  the  wire?  Will  mica  or  enamelled  insulated 
steel  tubes  be  satisfactory?;  and  what  size  and  kind  of  wire 
is  most  suitable  if  the  temperature  is  not  to  exceed  300 
deg.  F. . The  resistance  is  to  be  enclosed  in  a flame-proof 
box,  and  the  use  of  oil,  for  cooling,  is  prohibited.-—4*  B.” 

( Replies  to  Question Nos.  115  and  116  must  be  received 
not  later  than  April  30;  1921.) 

Answers  to  Questions. 

Question  No.  112. 


One  C.G.S  unit  of  resistance  is  possessed  by  a conductor 
when  a unit  difference  of  potential  between  its  ends 
causes  a current  of  unit  strength  to  flow  through  it. 

A conductor  is  said  to  have  1 C.G.S.  unit  of  capacity 
when  a charge  of  1 unit  of  quantity  of  electricity  raises 
its  potential  from  zero  to  unity. 

The  following  table  shows  how  the  practical  units 
are  related  to  their  equivalent  C.G.S.  units  as  defined 
above : — 

The  ampere,  the  practical  unit  of  current,  is  10  1 
absolute  units. 

The  volt,  the  practical  unit  of  E.M.F.  is  io“8  absolute  units 
The  ohm,  the  practical  unit  of  resistance,  is  io~9 
absolute  units. 

The  farad,  the  practical  unit  of  capacity,  is  10' 9 
absolute  units. 

(To  be  continued.) 


Electrical  Developments  in  M.Z.— The  New  Zealand 
Gazette  for  January  20  (No.  6),  contains  Orders  in  Council 
(1)  giving  consent  to  the  raising  of  a loan  by  the  Auckland 
City  Council  of  £ 500,000 , for  the  purpose  of  extensions  to  the 
city  electrical  station  ; (2)  authorising  the  erection  of  electric 
lines  at  Waiwera.  The  Gazette  for  January  13  (No. 3) 
publishes  an  Order  in  Council  authorising  the  Inangahua  County 
Council  to  erect  electric  lines  at  Waiuku,  whilst  the  issue  for 
February  3 (No.  9),  notifies  that  similar  authorisation  has  been 
given  for  electric  lines  at  Thames,  Hokitika,  Westland  Countv, 
and  Gore,  and  for  a transmission  line  in  Mataura  and  Southland 
County.  The  same  issue  (No.  9)  notifies  that  local  approval 
has  been  given  to  the  raising  of  a loan  of  £60,000  to  be  devoted 
principally  to  the  erection  of  electric  power  transmission  lines 
at  Springs-Ellesmere. 


' No  replies  of  a satisfactory  nature  were  received  to 
this  question.  It  has,  therefore,  been  decided  to  make 
no  award. — The  Editor.  f 

Question  No.  113. 

I have  received  advice  to  fit  magnetic  clutches  in  my 
machine  shop  instead  of  the  jfast  and  loose  pulleys  so  neces- 
sary for  machine  operation.  Can  any  reader  tell  me  ihow 
these  are  operated,  and  what  type  of  clutches  I shall  re- 
quire? My  lighting  voltage  is  230  volts.— “Planer.” 

Rkpiius  to  Question  No.  113. 

Ihe  first  prize  (10  s. ) has  been  awarded  to  “Astatic”  for 
the  following  reply — 

I am  afraid  the  advice  that  “ Planer”  has  received  con- 
cerning the  fitting  of  magnetic  clutches  for  machine  opera- 
tion, in  preference  to  fast  and  loose  pulleys,  is  not  as 
sound  as  it  might  be.  Speaking  as  an  electrical  engineer 
who  has  had  considerable  experience  in  magnetic  clutches, 

I must  express  the  opinion  that  at  the  present  moment 
I would  not  dream  of  replacing  the  fast  and  loose  pulleys 
in  my  machine  shop  for  magnetic  clutches.  However, 
“Planer”  desires  details,  so  I will  give  him  the  benefit 
of  mv  experience. 

In  the  first  place  the  voltage,  230  volts,  which  is  probably 
the  pressure  between  the  outer  and  neutral  of  a three-wire 
system,  is  not  suitable  for  magnetic  clutches.  With  such 
a system  it  is  possible  to  obtain  a pressure  of  460  volts 
across  the  clutch,  although  this  may  occur  only  /or  a 
moment.  Such  an  additional  pressure  would  probably 
hrenk  down  the  insulation  of  the  coils  and  so  place  the 
clutch  out.  of  action.  I have  referred  to  the  above  because 
I have  known  such  conditions  to  develop. 

This  would  mean  that  if  the  clutch  is  to  operate  at  a 
safe  pressure,  a motor-generator  will  be  necessary  to  trans- 
form the  voltage  down  to  a suitable  pressure.  The  cost 
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of  a motor-generator  must  be  added  to  the  initial  cost  of 
the  clutch  installation,  from  which  it  will  be  seen  that  the 
total  cost  will  be  increased  probably  as  much  as  25  per 
cent. 

The  most  suitable  voltage  for*  magnetic  clutches  fri£n 
my  experience  is  20  volts.  This.  *>f  course,  to  obtain  a 
maximum  magneto-motive-force  means  a clutch  of  con- 
siderable size.  In  a clutch  required  to  drive  a large  plan- 
ing table  there  would  be  probably  six  or  eight  coils,  thus 
providing  for  three  or  four  complete  magnetic  circuits.  The 
clutch  plate,  which  is  usually  keyed  to  the  driving  shaft, 
is  made  Off  thin  mild  steel  and  is  perforated  with  noies 
which  are  usually  a little  smaller  than  the  diameter  of  each 
pole  core.  . 

The  coils  -for  such  a low  voltage  are  wound  with  copper 
strip  and  are  siitabb-  insulated-  They  are  held  in  position 
by  pegs  which  prevent  them  moving  under  the  action  of 
centrifugal  force.  The  joint  between  each  coil  is  Satisfac- 
tory if  a clearing  hole  is  drilled  in  the  end  of  each  strip 
and  a small  bolt,  fastened  with  a nut,  passed  through  them. 

If  there  is  sufficient  space  it  is  not  necessary  to  tape  the 
joints,  the  strip  being  sufficiency  strong  to  prevent  a great 
deal  of  movement.  The  coils  are  connected  in  senes,  one 
end  being  earthed  and  the  other  end  is  brought  o»ut  tlnough 
an  insulating  bush  to  a slip  ring. 

This  slip  ring  is  usually  made  of  a good  quality  of  gun- 
metal,  with  a groove  cut  in  its  periphery  to  receive  a spring 
(ontact  bv  means  of  which  current  is  transmitted  to  the 
coil  from*  the  source  of  supply.  Considerable  care  has  to 
be  exercised  when  selecting  the  most  suitable  ripe  of  sPrlIJ£ 
contact.  1 have  seen  them  fitted  with  carbon  contacts  bt 
a circular  pattern,  obviously  (to  reduce  wear  due  to  spark- 
ing, although  it  would  appear  to  be  sound  design  if  the 
possibility  of  sparking  was  entirely  eliminated.  I he  ten- 
sion of  this  spring  appears  to  be  the  most  important  factor. 
It  is  necessary  that  an  even  tension  must  be  maintained. 
It  is  to  be  regretted  (that  there  is  considerable  difficulty  in 

The  Inost  convenient  method  of  energising  these  clutches 
is  by  means  of  tumbler  switches  of  suitable  carrying  capa- 
city These  mav  be  plated  “on”  or  “off”  at  the  will  of 
the  operator.  The  position  of  the  switch  is  in  a convenient 
position  to  (the  operator,  usually  on  the  machine.  S o me- 
times,  however,  where  the  energising  of  the  clutches  is 
quite  automatic,  such  as  in  th»  operation  of  planers, 
soecial  two-way  switch  has  to  be  designed. 

Regarding  advantages,  it  is  very  doubtful  if  there  are 
any  Jr  is  not  much  trouble  for  an  operator  to  pull  a lever 
over  instead  of  operating  a switch.  In  fact,  some  operators 
will  tell  vou  that  they  can  centre  a job  in  a lathe  much 
better  with  a fast  and  loose  pulley  than  with  a clutch.  Be- 
fore “Planer”  electrifies  his  fast  and  loose  pulleys  he 
should  obtain  expert  advice.  Although  I am  not  an  expert, 
it  is  safe  to  predict  thalt  the  advice  will  be  on  the  lines 
mentioned  above. — “Astatic. 

No  second  award  is  made. 

Reviews  of  Books,  St. 

[Books  noticed  in  this  column  will  be  sent  from  Ewcjwcm 
Office  to  any  fart  of  the  world,  for  t»"  t*ihthed  gtc^Jl 
ten  fee  cent,  tor  fostage  (. minimum  ad.)  and  orders  wiU 
m, ppreciaied . 

Arithmetic  of  Telegraphy  and  Telephony.  By  Herbert 
and  De  Wardt.  (187  pages,  38  diagrams.  Pitman.  S*; 
net.) — Hardlv  a vear  passes  without  the  City  and  Guild, 
examiners  in  Telegraphy  and  Telephony  complaining  in 
their  annual  reports  of  the  unsatisfactory  attempts  made  by 
students  to  answer  questions  involving  an  elementary  know- 
ledge of  mathematics.  The  examiners  declare  that  the 
papers  as  a whole  show  an  almost  complete  absence  - l 
knowledge  of  the  arithmetic  of  the  subject,  and  that  it  i- 
almost  impossible  to  frame  a question  of  a mathematical 
character  that  is  simple  enough  to  be  within  ihe  ability  of 


more  than  a small  ,4  . 

before  us  should  go  far  u/ ' ✓ ✓ 
introductory  chapter,  which  *jh>+.vX  * ' 

simple  arithmeticad  and  algebra ^ v * 

pass  set  themselves  by  the  autW  %>•+*’ 
in  the  chapter  are  treated  verv  ut+t,  * ''  ' * 

space  is  devoted  to  complex  irm?****  *’  " 

to  simple  equations,  The  autl ' ’V'" 
need  of  students  to  guard  ag ' ' 

tions  beyond  a point  warranted  by  ?1*  / / ' ' ' 

but  they  do  not  describe  contra/  ted  us  -L,  ' ' " 

of  so  much  assistance  in  making  \\  * ' ♦* - 

Chapter  I.  deals  adequately  with  OUin\  ' ' " " *■ 

extensions,  and  other  chapters  follow  fa-duL  *'»']  * ‘ ‘ v* 

ments  of  cells;  resistances  in  series  and  Z*  ’ 
resistance  formulae;  measurement  of  currern 
force  and  resistance  ; localisation  of  faults,  »u  \'f,  ' 

best  chapter  in  the  book  is  that  dealling  with  iIm- 
of  sags  and  stresses  in  overhead  lines;  it  Wfnth'n  ' ' * 
account  of  the  parallelogram  and  triangle  of  U*t»\  * * 
supplemented  Iby  -many  practical  examples.  'Phi  " 

chapter  deals  briefly  with  curve-plotting ; it  contain  % ' 
other  matter  several  examples  of  the  variation  of  /!  ^ 

under  different  conditions,  and  it  might  fittingly  hav^ * ' 
eluded  an  example  or  two'  illustrating  the  ( haradi-r,  T 
curves  of  magnetic  specimens.  Although  the  book  is 
tended  to  cover  the  svllabus  of  the  Grade  I.  examinaii#,/^ 
we  see  no  good-  reason  for  omitting  all  mention  of  K'mV 
hoff’s  laws,  without  some  account  of  which  no  book  of  thil 
kind  can  be  regarded  as  complete.  '* 

There  tare  many  examples  scattered  about  the  book  with 
which  the  student  may  test  his  powers  of  working  problem* 
and  there  is  a full  index  of  contents.  So  far  as  we  are 
aware  this  is  the  only  publication  in  the  English  language 
dealing  specifically  with  the  arithmetic  of  Telegraphy  an/1 
Telephony,  .and  notwithstanding  the  minor  defects  alluded 
to  above,  the  book  should  be  of  the  greatest  use  to  telegraph 
and  telephone  workers,  and  it  is  certain  to  secure  a large 
circulation. 

Elements  of  Vector  Algebra.  By  L.  Silberstein. 
42  pp  12  figs.  (Longmans.  5s.  net.)  The  author  is  a 
well-known  writer  upon  vectors  and  their  applications,  and 
in  this  book  he  renders  great  assistance  to  students  by 
presenting  a treatment  of  the  elements  of  vector  algebra, 
forming  an  easy  introduction  to  this  subject.  The  book  is 
framed  primarilv  for  the  needs  of  those  engaged  in 
geometrical  optics,  but  the  applications  of  vector  algebra  are 
ever  extending,  and  we  believe  that  a study  of  this  work 
would  help  those  who  are  embarking  on  a study  of  vectors 
in  relation  to  the  more  advanced,  problems  of  alternating 
current  engineering. 

Whitaker’s  Almanac,  1921.  (Whitaker.  Paper,  3s. 
net  • cloth,  7s.  6d.  net).— Various  improvements  and 

additions  have  been  made  to  the  new  edition  of 
this  always  welcome  work  of  reforence,.  including 
extensions  to  the  lists  of  societies  and  institutions, 
additions  to  the  legal  notes  and  certain  short 
historical  sketches,  while,  from  a geographical  point  of 
\fiew,  new  articles  dealing  with  places  like  Mesopotamia, 
Vrmenia,  Austria,  Danzig,  etc.,  have  been  included.  1 here 
is  an  excellent  summary  of  the  developments  in  regard  to 
science  and  invention  during  1920,  and  the  British  Empire 
industries  section  supplies  much  miscellaneous  information 
concerning  British  manufactures.  Altogether  the  book  is 
of  the  greatest  possible  value  in  every  office  from  a com- 
mercial point  of  view.  

Tk.  Photographic  Fair.— This  fair,  which  opens  at  io  o’clock 
onFriday.  April  15,  at  the  Horticultural  Hall,  Vincent  Square, 
Westminster  ,*will  be  full  of  interest  to  all  Photographers  Novel- 
ties in  apparatus  and  processes,  demonstrations  and  clever 
portraiture  being  amongst  the  attractions. 
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Trade  Notes. 


Various  Items. 


An  0sram-G.E.C.  lamp  catalogue  of  40-pp.  and  attractive 
cover,  based  on  the  glories  of  an  eastern  sunrise,  is  now  available. 
There  is  a reference  to  the  Osram-G.E.C.  Lamp  Works,  a 
description  of  . the  design  and  construction  of  Osram  gasfilled 
lamps,  and  some  notes  on  illuminating  engineering.  All  kinds 
and  sizes  of  vacuum  and  gasfilled  lamps,  as  well  as  flash-light 
and  Robertson  lamps,  are  listed  complete,  with  particulars  of 
construction  and  dimensions.  The  ruling  reduced  prices  are 
given. 

Mtldrums,  Ltd.  (Timperley,  near  Manchester),  inform  us  that 
they  have  recently  fitted  the  “ Meldrum  ” forced  draught 
furnace  for  economising  in  fuel  consumption,  1o  a large  water- 
tube  boiler  at  the  Barugh  Power  Station  of  the  Yorks  E.  P.  Co. 
They  send  also  the  second  numer  of  “ Meldrum’s  Magazine,” 
which  keeps  up ' the  reputation  of  the  first  for  entertaining 
matter  and  illustrations,  combined  with  valuable  suggestions 
as  to  the  economy  and  health  promotion  obtained  by  the  correct 
disposal  of  refuse  in  large  and  small  quantities. — Meldrums  are 
now  represented  in  Birmingham  district  and  the  Black  Country 
by  Mr.  H.  Astbury  (Empire  House,  Birmingham). 

Messrs.  H.  W.  Smith  and  Co.  (1920)  Ltd.,  Wire  and  Cable 
Manufacturers,  of  Lydbroojc,  Glos.,  and  Central  House,  Kings- 
way,  London,  W.C.2.,  have  appointed  Mr.  C.  H.  Spafford, 
20,  Falmouth  Road,  Bishopston,  Bristol,  as  their  representative 
for  the  West  of  England.  His  telephone  No.  is  “ Bristol  5373.” 
For  a long  time  Mr.  Spafford  was  with  Messrs.  Simplex  Conduits, 
Ltd. 

Particulars  of  a 3 h.p.  stationary  paraffin  engine,  which  is 
being  placed  on  the  market  by  the  Alisa  Craig  Motor  Co.,  Ltd. 
(Strand -on-the-Green,  Chiswick,  W.4),  are  contained  in  a leaflet 
just  issued.  A second  leaflet  deals  with  electric  light  and 
powfcr  outfits  for  from  36  to  96  lights.  The  Company  states 
that  it  is  desirous  of  extending  its  lelations  with  dynamo  manu- 
facturers' afid  is  in  a position  to  supply  the  engines  by  contract 
at  a very  reasonable  price. 

The  1921  reprint  of  the  “ Witton  ” A.C.  Generator  Catalogue 
Section  has  now  been  received  from  the  printers,  and  the  General 
Electric  CO.,  Ltd.,  intimate  that  supplies  are  now  available 
for  their  clients. 

In  Heat  Treatment  Bulletin  No.  27,  issued  by  Automatic 
and  Electric  Furnaces,  Ltd.,  281-3,  Gray's  Inn  Road,  W.C.i., 
deleterious  effects  of  overheating  high  carbon  steel  are  dealt 
with,  and  the  excellently  uniform  results  obtained  by  the  Com- 
pany’s process  referred  to.  Employing  a 12 -inch  Wild -Barfield 
radiation  furnace  fitted  with  magnetic  detector,  masses  of 
40  pounds  are  now  being  hardened  as  a regular  routine.  Perfect 
hardening  is  being  obtained,  and  there  is  no  reason  for  supposing 
that  larger  masses  than  this  cannot  be  successfully  dealt  with. 
In  general. the  larger  the  mass  the  greater  the  difficulty  of 
arriving  at  its  temperature,  and  the  more  necessary  becomes 
the  employment  of  some  device  or  other,  such  as  the  magnetic 
detector,  which  tells  one  when  the  last  grain  of  steel  has  com- 
pleted its  * transformation , To  demonstrate  the  effectiveness 
of  the  process  the  Company  is  prepared  to  harden  samples 
ot  manufacturer’s  own  tools,  etc.,  free  of  charge,  for  a comparative 
test  against  similar  articles  hardened  by  the  maker.  It  is 
instructive  also'  to  note  that  Wild-Barfield  furnaces  have  been 
supplied  to  both  America  and  Germany. 

In  the  monthly  magazine  of  Higgs  Bros.  (Sand  Pits,  Bir- 
mingham), there  is  the  usual  list  ol  Dynamos  and  Motors  in 
stock,  together  with  practical  hints  on  the  subject  of  alignments, 
and  the  usual  assortment  of  humorous  jokes.  This  little 
catalogue  is  always  well  worth  asking  for. 

Mr.  J.  B.  Rudkin  (212a,  Shaftesbury  Avenue,  W.C  2),  has  been 
appointed  representative  in  Great  Britain  for  the  Sprecher 
and  8chuh  Coy.  (Aarau,  Switzerland).  This  firm  was  founded 
in  1898,  -and  specialises  in  the  manufacture  of  H.  T.  and  L.  T. 
Switch  gear. 

Leaflets  from  the  Motropolitan-Vickers  Electrical  Co.,  Ltd.  (20, 
Brazennose  Street,  Manchester)  describe  automatic  contactor 
type  star-delta  starters  for  3-ph.  non-reversing  squirrel  cage 
motors  up  to  650  volts. Other  leaflets  deal  with  H.  T.  Con- 

tactors (type  F)  for  controlling  up  to  300  amps.,  3,300  volts, 
3-ph.  In  conjunction  with  L.  T.  contactor  gear  for  the  rotor 
circuit,  complete  control  of  a motor  is  obtained.  The  reversing 
type  is  suited  to  colliery  winders,  rolling  mills,  etc.,  and  the 
non-reversing  type  to  continuous  rolling  mills,  automatically 
controlled  compresser  equipments,  etc. 


Catalogues. — Readers  who  have  to  make  drawings  and 
tracings  will  be  interested  in  the  L7  Catalogue  issued  by  Messrs. 
Stanley,  of  286,  High  Holborn,  W.C.i.  They  hold  a reputation 
for  splendid  instruments,  and’  the  catalogue  is  well  worth  writing 
for. 

Wireless. — Marconi’s  Wireless  Telegraph  Co.  have  restarted 
their  deferred  (L.C.O.)  service  to  Canada,  Newfoundland  and 
the  West  Indies,  which  has  been  suspended  since  1917.  The 
cost  of  transmission  by  this  route  is  less  than  that  for  a corre- 
sponding service  by  the  Cable  Companies. 

Accrington. — An  effort  to  refer  back  a recomftiendation  in 
opposition  to  the  restoration  of  penny  tram -fares,  has  been 
defeated.  Alderman  Higham,  chairman  of  Committee,  said 
such  a policy,  however  much  they  shortened  their  stages,  would 
bring  tramway  undertakings  on  the  rates.  Nothing  had  been 
put  away  towards  the  renewal  of  the  track  during  the  past 
six  years. 

Meetings. — The  Junior  Inst,  of  Engineers  will  meet  on 
Friday,  15th  inst.,  at  Caxton  Hall,  at  8 p.m.  Paper  : — 
“ The  Metering  of  Steam,”  by  C.  R.  Sams,  Assoc.  I.M.M. 
(Member).  Slides.  Also  on  Friday,  22nd,  at  Caxton 
Hail,  at  8 p.m.,  Lecturette  “ Construction  and  working  of 
Marine  Water-tight  Doors,”  by  H.  P.  H.  Anderson  (Member). 
Slides.  And  on  Friday,  29th,  at  Caxton  Hall,  at  8 p.m.. 
Discursive  Lecturette,  “ Rambling  remarks  on  Expert 
Evidence,”  by  W.  A.  Tookey,  M.I.Mech.  E.  (Member). 

Exhibition  . — An  International  Exhibition  of  Shipping  and 
Shipbuilding,  together  with  National  Exhibition  of  Marine 
Industries,  will  be  held  in  Barcelona  (Spain)  m the  spring  of 
1 9-2.  It  will  be  under  the  Honorary  Presidency  of  H.M. 
the  King  Alfonso  XIII,  and  the  Executive  Committee  has 
much  pleasure  in  inviting  shipowners,  shipbuilders  and  en- 
gineering concerns'  from  all  over  the  world  to  attend  the 
Exhibition,  being  confident, “in  so  doing,  tojiave  interpreted  the 
wish  of  the  Spanish  nation. 

The  Institute  Gf  Physics. — The  meeting  to  inaugurate  the 
Institute  of  Physics  will  take  place  on  Wednesday,  April  27th, 
at  6 p.m.,  in  the  Hall  of  the  Inst,  of  Civil  Engineers,  Great  George 
Street,  Westminster.  Sir  Richard  Glazebrook,  K.C.B.,  President, 
will  preside,  and  Sir  J.  J.  Thomson,  O.M.,  will  deliver  an 
address.  Mr.  A.  J.  Balfour  is  expected  to  be  present  and 
extend  a welcome  to  the  Institute.  Non-members  of  the  In- 
stitute and  members  of  the  Societies  associat  with  it  may  obtain 
tickets  of  admission  on  application  to  the  Se  retary,  10,  Essex 
Street,  Strand,  W.C.  2. 

Btncvoicncf. — A Smoking  Concert  which  w s organised  by 
the  Local  Advisory  Committee  for  Manchester  and  District 
Electrical  Trades  Benevolent  Institution,  wa3  held  at  the  Albion 
Hotel,  Manchester,  on  Friday  1st  inst.,  and  over  200  were 
present.  An  excellent  programme  had  been  arranged  by  Mr. 
W.  J.  Smith,  the  energetic  Secretary  of  the  Committee,  who 
also  accompanied  the  songs.  Mr.  J.  A.  Robertson,  the  Engineer 
of  the  Salford  Corporation,  who  is  Chairman  of  the  Committee, 
presided,  and  in  the  course  of  the  evening  he  pointed  out  that 
the  main  object  of  the  smoking  concert  was  to  induce  some  of 
the  very  large  number  of  those  in  Manchester  who  are  qualified 
to  become  Members  to  join  the  Institution.  He  expressed 
the  hope,  in  view  of  the  fact  that  there  were  more  people  on 
the  staffs  of  the  electrical  firtns  in  Manchester  than  in  any  other 
town,  that  the  number  of  Members  joining  the  Institution  from 
that  district  would  be  greater  than  all  those  at  present  included 
in  the  list  ot  Members.  He  afterwards  called  upon  Mr.  F.  B.  O. 
Hawes,  Honorary  Secretary  of  the  Institution,  who  gave  a short 
address  on  the  objects  and  operations  of  the  Institution,  and 
drew  attention  to  the  fact  that  it  was  a duty  as  well  as  a privilege 
of  every  qualified  person  to  be  come  a Member.  Those  present 
were  enthusiastic  in  their  desire  to  support  the  Institution  and 
a considerable  number  of  new  Members  joined. 
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SOME  RECENT  DEVELOPMENTS  IN  LARGE 
STEAM  TURBINE  PRACTICE. 

General. 

In  the  Paper  read  by  Mr.  K.  Baumann  before  the 
Inst.E.E.  on  the  7th  inst.,  the  following  were  first  dealt 
with: — (a)  General  trend  of  development,  (b)  development 
of  the  re-action  turbine,  (c)  development  of  the  intpulse 
turbine,  (d)  comparison  of  commercial  development,  (e) 
development  of  turbines  for  special  purposes. 

In  1912  the  author  read  a paper  before  the  Institute  de- 
scribing the  development  of  steam  turbines  to  that  date. 
The  present  paper  continues  the  subject  to  the  present  time 
in  a most  comprehensive  manner — the  paper  running  to 
60  pp.  It  is  impossible  to  do  justice  to  such  an  effort  in 
a small  space,  but  the  following  general  notes  may  be 
of  interest  to  our  readers  — 

The  general  trend  of  development  towards  the  maximum 
possible  output  at  the  highest  possible  speed  is  justified 
for  several  reasons,  the  most  important  of  which  relate 
to  reliability,  thermal  economy,  and  first  cost.  All  of  these 
factors  are  fully  dealt  with  in  this  paper.  This  develop- 
ment towards  large  capacities  is  .conditional  on  a corre- 
sponding development  of  the  driven  machine  with  which 
the  turbine  is  directly  connected,  or,  alternatively,  of  the 
gear  used  for  transmitting  the  power  to  the  driven 
machine.  * 

The  only  machine  which  comes  under  the  first  category 
is  the  turbo-alternator  From  a purely  electrical  point  of 
view*  the  development  of  the  high-speed  alternator  is  not 
justified.  The  high-speed  alternator  is  less  efficient  than 
the  low-speed  alternator,  and  its  first  cost  is  practically 
the  same.  Nevertheless,  the  advantages  of  the  high-speed 
turbine  fully  justify  the  special  endeavours  of  the  electrical 
designers  to  overcome  the  obstacles  with  which  they 
may  be  faced  in  keeping  pace  with  turbine  development. 

During  the  past  few  years,  the  direct-current  generator 
driven  directly  from  the  turbine  has  disappeared  from  the 
market.  Its  place  has  been  taken  bv  the  moderately  low- 
speed  generator  driven  by  mechanical  reduction  gear,  up 
to  units  of  4,000  kw.,  and  for  large  units  by  turbo- 
alternatons  in  conjunction  with,  rotary  converters.  The 
development  of  the  reduction  gear  is  also  responsible  for 
the  disappearance  of  the  direct-driven  25-cycle  alternator 
running  at  1,500  r.p.m.  up  to  capacities  of  4,000  kw. 

The  mechanical  reduction  gear  has  completely  revolu- 
tionised the  turbine  practice  for  small  outputs,  and  the 
time  is  not  far  distant  when  even  the  1,000  kw.  3,000  r.p.m. 
turbo-ajternator  will  be  replaced  by  a turbine  running  at 
a high  speed  and  driving  the  alternator  through  gears. 


, As  in  the  case  of  the  alternator,  the  development  of  the 
.reduction  gears  towards  a maximum  possible  output  at  a 
given  speed  is  justified  only  from  the  turbine  point  of 
view.  Fpr  a given  speed  in  r.p.m.  of  the  low-speed  shaft, 
the  cost  of  the  gear  increases  with  increasing  pinion  speed, 
but  the  more  expensve  gear  is  fully  justified  by  the  higher 
efficiency  of  the  high-speed  turbine  and  its  lower  cost. 
Whilst  the  §ear  is  lagging  behind  the  turbine  in  the 
race  for  maximum  power,  the  fact  must  not  be  lost  sight 
of  that  the  gear  is  in  the  early  stage  of  its  development. 

The  most  economical  arrangement  of  the  geared  tur- 
bine for  large  capacities  is  the  “two-pinion  " arrangement, 
one  pinion  being  driven  by  the  high-pressure  turbine,  and 
the  other  by  the  low-pressure  turbine.  In  such  a case  the 
output  which  can  be  transmitted  through  the  pinions 
very  nearly  approaches  the  maximum  output  which  can  be 
obtained  from  the  turbine  when  designed  for  a 29  in. 
vacuum. 

W ith  regard  to  low  pressure  and  mixed  pressure  tur- 
bines, it  is  not  surprising  that  the  demand  has  considerably 
decreased.  Low-pressure  turbines  used  in  conjunction  with 
existing  engines  have  practically  disappeared,  the  tendency 
being  to  replace  engines  by  -high-pressure  turbines,  which 
are  more  economical  than  com/bi ned  engines  and  low- 
pressure  turbines.  The  demand  for  mixed-pressure  tur- 
bines is  still  considerable,  but  there  is  a distinct  falling  off 
in  inquiries  in  view  of  recent  developments  in  the  use  of 
electricity  for  winders  and  rolling  mills.  Modern  design 
practice  for  the  mixed-pressure  turbine  is  practically  the 
same  as  in  1912,  the  only  development  being  towards 
slightly  larger  sizes  at  3.000  r.p.m.,  so  that  all  capacities 
commercially  required  can  be  obtained  with  turbines  run- 
ning at  3,000  r.p.m. 

The  author  then  proceeds  to  deal  analytically  and 
critically  with  (1;  important  factors  affecting  the  develop- 
ment of  large  turbines,  (2)  the  economical  rating  of  a 
given  turbine  frame,  (3)  the  maximum  output  at  a given 
speed,  (4)  governing.  The  latter,  as  is  known,  can  be 
classified  as  throttle,  or  nozzle  cut-out. 

The  characteristic  -feature  of  throttle  governing  is  that 
at  all  loads  belbw  the  economical  load  the  steam  is 
throttled  to  the  pressure  required  to  carry  any  particular 
load,  and  that  loads  above  the  economical  are  obtained  by 
by-passing  steam  to  an  intermediate  stage.  In  some  cases 
two  by-pass  valves  are  used,  each  of  which  is  connected  to 
one  or  two  intermediate  stages.  Each  main  throttle  valve 
is  usually  designed  to  pass  the  full  steam  quantity  re- 
quired at  the  loads  which  it  is  d<esigned  to  carry. 

The  principal  disadvantage  of  throttle  compared  with 
nozzle  cut-out  governing  is  due,  not  so  much  to  the  fact 
that  at  light  loads  the  former  is  less  efficient  than  the 
latter,  but  to  the  necessity  in  the  case  of  throttle  governing 
of  by-passing  high-pressure  steam  to  an  intermediate  stage 
in  order  to  obtain  loads  greater  than  the  economical  load. 
It  is  clear  that  intermediate  stages  to  which  high-pressure 
steam  is  occasionally  admitted  must  be  designed  to  stand 
the  high  pressures  and  temperatures  as  if  they  were  high- 
pressure  stages. 

The  fact  that  such  intermediate  stages  may  be  only 
occasionally  subjected  to  high-pressure  conditions  does  not 
in  any  wav  mitigate  the  objections  to  by-passing.  The 
conditions  under  which  these  intermediate  stages  have  to 
operate  are  in  reality  much  -more  severe  than  those  to 
which  the  initial  high-pressure  stages  are  subjected,  since 
the  magnitude  of  Ithe  temperature  changes  is  greater  in 
the  intermediate  stages  than  that  of  the  temperature  changes 
which  occur  in  the  initial  stages  with  either  throttle  or 
nozzle  cut-out  governing.  Such  changes  cause  distortion^ 
and  sfccss?s  in  both  the  casing  and  the  rotor. 

Furthermore,  all  parts  which  may  ceme  in  contact  with 
steam  at  high  temperatures  must  be  made  of  cast  steel. 
Cast  iron  will  not  withstand  high  temperatures.  It  is 
particularly  ursuitabfle  for  parts  which  are  subjected  to 
variations  in  temperature,  as  it  is  the  repeatej  heating  and 
cooling  which  accelerates  the  growth  of  cast  iron. 

After  concluding  this  slibject  the  author  proceeds  to  dis- 
cuss recent  steam  consumption  guarantees  and  concludes 
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with-  operation  experiences  with  large  turbines,  pointing 
out  the  difficulties  met  with  owing  to  the  increased  peri- 
pheral speeds  of  the  last  wheels  in  single- flow  machines, 
resulting  in  increased  Stresses.  Another  great  source  of 
trouble  has  been  due  to  vibrations  set  up  in  various  parts  of 
the  machines.  The  treatment  falls  under  the  following 
headings:  distortion  of  turbine  rotor  £nd  stator,  deflection 
of  diaphragms,  cracking  and  (breaking  of  turbine  discs, 
breaking  of  .moving  blades,  corrosion  and!  erosion  of  blades, 
lubrication  and  bearings,  governing,  and  steam  leakage. 

Operation. 

As  the  success  of  large  turbines  depends  to  such  a great 
extent  on  their  proper  treatment  during  operation,  it 
may  not  be  out  of  place  to  enumerate  here  the  principal 
points  upon  which  great  attention  should  be  bestowed  : # 

(a)  Starting  up. — The  principal  object  in  starting  up 
must  be  to  ootain  temperature  conditions  as  close  as  possi- 
ble to  those  existing  when  the  turbine  is  running  under 
load,  i.e.,  the  high-pressure  end  must  be  heated  up  whilst 
the  exhaust  end  should  be  kept  as  cool  as  possible  during 
the  starting-up  operation.  The  warming-up  of  the  exhaust 
end  should  not  be  started-  until  a considerable  vacuum  has 
been  obtained — say  20  in.  (Hg)  Warming-up  will  be 
carried  out  to  some  extent  by  steam-sealing  the  glands, 
which  should  be  designed  in  such  a way  that  the  quantity 
of  steam  necessary  for  sealing  purposes  should  not  be  large, 
even  when  the  gland*  are  designed  if  or  water-sealing.  When 
a vacuum  of  25  in.  ha9  been  reached,  the  turbine  should 
be  started  by  passing  a puff  of  steam  through  the  governor 
valve.  The  turbir.e  should  be  kept  running  at  about  10  per 
cent,  of  the  normal  speed  for  about  15  min.,  after  which 
the  speed  may  be  increased  to  full  speed  at  the  rate  of  not 
more  than  10  per  cent,  of  the  full  load  speed  in  one  minute, 
When  the  turbine  is  brought  to  fulll  speed,  the  low-pressure 
end  will  be  hotter  than  when  the  turbine  is  running  under 
load,  and,  in  order  to  effect  a gradual  stabilisation  in  tem- 
perature, the  load  on  the  turbine  should  be  increased 
slowly  at  the  rate  of  not  more  than  10  per  cent,  of  fufll  load 
in  one  minute. 

The  above  particulars  apply  to  large  1,500-r.p.m.  tur- 
bines. For  3,000-r.p.m.  machines  the  time  allowed  for 
warming  up  can  be  considerably  reduced.  It  may  be  of 
interest  to  repeat  here  the  result  of  inquiries  made  bv  the 
Prime  Movers*  Committee  of  the  National  Electric  Light 
Association  as  reported  at  the  43rd  Convention  at  Pasadena, 
California,  May  18-22,  1920  (Report  of  Committee  on 
Prime  Movers,'  page  5 of  -advance  copy,  published  by 
National  Electric  Lighr  Association).  ■ 

(To  be  continued.) 


MULTIPLEX  TELEPHONY  AND  TELEGRAPHY 
WITH  HIGH-FREQUENCY  CURRENTS. 

The  following  abstract  is  off  an  artide  by  K.  W.  Wagner 
in  Elektrotechnik  uml  Maschinenbau. 

It  is  possible  to  send  several  telegraph  messages  or  to 
carry  on  several  telephone  conversations  simultaneously  over 
one  pair  of  wires,  due  to  the  fact  that  high-frequency 
currents  (/=  100,000  and  over)  are  inaudible  bo  the  human 
ear,  and  that  receivers  can  be  tuned  to  pick  up  messages 
only  twithin  given  limits  of  frequency.  Squier  in  America, 
and  Riihmer  in  Berlin,  carried  out  independent  researches 
in  iqoq  and  1911  on  this  subject,  but  its  practical  application 
was  only  rendered  possible  by  the  development  of  the  elec- 
trode tube  transmitter  and  amplifier,  the  well-known  princi- 
ples of  which  are  briefly  described. 

The  writer  carried  out  experiments  for  the  German 
Government  in  1919  on  the  Berlin-Hanover  line  (300  km.), 
whereby  three  simultaneous  conversations  were  rendered 
possible  over  each  existing  pair  of  wires,  without  mutual 
interference  or  disturbance  of  the  ordinary  method  of  con- 
nection. Illustrations  of  the  sender,  receiver  and  amplifier 
used  are  given.  Similar  triplex  working  was  afterwards 
installed  on  the  Berlin-Frankfort-  line  (600  km.),  and  the 
Beilin-Stralsund  section  of  the  ne^-  Berlin-Stcckholm  line 


has  been  fitted  for  duplicate  working,  thus  leaving  a line 
free  for,  traffic  between  Berlin  and  the  Baltic  cbast  resorts. 
Experiments  are  now  in  progress  on  the  Beriin-Breslau  line 
(359  km.).  It  has  been  decided  to  install  high-frequency 
plant  on  d large  scale  on  the  existing  telephone  network. 
Fifty  sets  are  to  fee  immediately  installed  between  the  main 
centres.  A high-frequency  trunk  exchange  is  illustrated. 

High-frequency  multiplex  ^lejgraphy  is  being  simul- 
taneously developed.  The  Siemens  rapid  machine  telegraph 
is  used,  this  being  capable  of  800-900  words  per  minute. 
On  the  Berlin-Frankfort  line  six  separate  messages  were 
successfully  dealt  with  simultaneously,  thus  increasing  the 
capacity  of  the  line  sevenfold. 

The  development  of  the  high-frequency  system  is  of  great 
economic  importance,  as  it  permits  a much  needed  exten- 
sion of  the  present  traffic -capacity  of  the  lines  at  a fraction 
of  the  cost  of  providing  new  lines,  in  the  case  of  distances 
over  a certain  limit.— (Technical  Review.) 


A BOWL  FIRE  FOR  30-VOLT  CIRCUITS. 

The  latest  pattern  D.G./W.  Bowl  Fire  is  one  taking  300 
watts  on  a 30- volt  circuit.  ft  is  built  on  similar  lines  to 
the  D.G./W.  Bowl  Fire  for  100-250  volts — a pattern  which 
has  now  been  on  the  marked  for  upwards  of  five  years — 
and  has  been  developed  to  meet  the  needs  of  those  con- 
sumers of  electricity  deriving  their  supply  from  small 
country-house  plants. 

The  reflector  is  of  aluminium,  5I  in. 
dra.,  and  the  height  of  the  fire  is 
9I  in.  Die  wire  spirals,  in  grooves 
in  the  domed  fireclay  refractor,  may 
be  seen  in  the  illustration,  and  as  the 
refleptor  with  the  element  is  adjust- 
able to  any  angle  the  fire  may  be 
used  for  heating,  toasting,  boiling, 
etc.,  similarly  to  the  (larger  and 
higher  voltage  pattern. 

Further  particulars  may  be  obtained 
from  Drake  and  Gorham  Wholesale, 

Ltd.,  67,  ]Long  Acre,  London,  W.C.2. 


ELECTRICAL  MACHINERY  IN  THE  MALAY 

PENINSULA. 

/_ 

In  the  past  the  amount  of  electrical  plant  that  has  gone 
to  the  Malay  Peninsula  has  not  (been  very  great ; but  with 
the  development  of  the  industries  of  the  country  and  its 
gradual  opening  up  (to  civilised  conditions  there  is  reason 
to  believe  that  its  requirements  of  machinery  of  all  sorts 
will  increase.  The  statistics  of  the  Stnaits  Settlements 
show  the  value . of  imports  and  exports  of  electrical 
machinery  for  three  years  as  follows: — 

Imports . Exports. 

1917  £60,525  £i8,795 

1918  £5S.«89  .£22,191 

1919  £i53»S9o  £31.795 

Though  classified  as  exports,  the  electrical  goods  sent  out 

of  the  Straits  Settlements  do  not  leave  the  Peninsula  but 
find  their  way  into  the  Federated  and  Unfederated  Malay 
States — in  1917  to  the  value  of  ,£14,823,  in  1918  ^,’10,317, 
and  in  1919  ^22,818. 

It  will  (be  interesting  to  merchants  and  manufacturers 
in  this  country  to  know'  whence  British  Malaya  drafos  its 
supplies  of  electrical  goods,  and  this  is  shown  in  the  follow- 
ing table  : — 


0 

1917. 

1918. 

1919. 

United  States  of  America  ... 

£17.293 

£9.179 

£74.593 

United  Kingdom  ... 

28,569 

17,028 

50,430 

French  India  

— 

■ — 

16,643 

China 

422 

7,674 

4,651 

Australia 

796 

792 

1,074 

Italy  

L753 

933 

857 

Japan 

8,195 

13,806 

8n 

Hong-Kong  ...  

1,231 

1,688 

592 
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The  mo$t  remarkaible  feature  of  the  above  statistics  is 
the  supply  of  goods  of  this  description  from  Asiatic  coun- 
tries, especially  Fiench  India.  The  imports  from  Hong- 
Kong  arid  the  China  coast  ports  may  be  merely  tranship- 
ments from  Japan,  the  United  States  or  elsewhere. 

In  the  Federated  Malay  States,  the  supervision  of  elec- 
trical machinery  is  entrusted  to  the  Senior  Warden  of 
Mines,  and  from  Mr.  W.  Eyre  Kenny’s  report  for  1919  it 
appears  that  the  number  of  installations  of  generating  plant 
in  these  States  was  as  follows: — 1917,  100  installations 
(8,976  kw.) ; 1918,  106  (9,360  kw.)  ; 1919,  109  (9,544  kw.). 
In  addition  there  were  20  self-contained  lighting  plants 
installed  in  private  houses,  plant  to  about  1,300  kw.  was 
in  course  of  installation  at  the  end  of  1919,  the  aggregate 
horse-power  of  motors  employed  was  9,320  as  against  9,660 
in  1918,  and  a census  taken  in  December  showed  that 
motors  totalling  to  3,400  h.p.  were  available  as  spares,  but 
were  not  connected. 

A classification  of  all  electrical  generating  plant  employed 
in  the  Federated  Malay  States  in  1919  was  given  in  kw.  as 


follows  : — 

Power.  Light. 

Mining  8,758  kw.  189  kw 

Agriculture  ...  68  „ 216  „ 

General  ...  ...  1*10  ,,  146  ,, 

Government  ...  131  „ 2,537  „ 


Total  ...  9,067  „ 3,088  „ 


The  horse-power  of  -motors  employed  For  all  purposes 
aggregated  11,560  as  compared  with  11,900  in  1918. 

It  is  regrettable,  writes  Mr  Eyre  Kenny,  that  so  many 
different  frequencies  and  voltages  are  in  use  on  mines. 
Mine-owners  would  be  well  advised  to  adopt  British  Stan- 
dard frequencies  and  voltages.  For  three-phase  power 
installations  a frequency  of  50  and  a voltage  of  400  or  500 
at  motor  terminals  will  meet  requirements  in  the  majority 
of  cases;  for  continuous  current  plant  a voltage  of  500  is 
in  general  use  ani  may  well  be  adoptee}.  For  lighting  a 
voltage  of  1 15  or  230  is  practically  in  standard  use  in  the 
Federated  Malay  States  and  the  Straits  Settlements,  and 
although  not  British  Standard  it  would  be  advisable  to 
adhere  to  these  pressures. 

In  the  Malayan  Collieries  at  Rawang,  in  Selangor,  three 
new  300  kw.  steam-driven  generators  were  installed, 
a 98-in.  “ Sirocco”  ventilating  fan  was  brought  into  use, 
two  storage  battery  electrical  locomotives  for  underground 
use  were  imported  and  have  rendered  good  service,  and  a 
long  wall  electrically  driven  coal  cutter  with  an  electrically 
driven  coal  conveyor  were  being  installed  at  the  end  of 
the  year. 

In  the  report  for  1919  of  the  Director  of  Public  Works 
(Mr.  R.  O.  N.  Anderson'  it  is  stated  that  the  Gombok 
section  of  the  Kuala  Lumpur  electric  light  installation  gave 
a great  deal  of  trouble  during  the  year  and  there  were  manv 
stoppages,  the  chief  reason  being  the  burning  out  of  the 
generator  coils.  “ It  has  been  impossible  get  new  ones 
anywhere,”  wrote  Mr.  Anderson,  “and  there  is  no  appara- 
tus for  carrying  out  repairs  satisfactorily  here,  ” but  doubt- 
less this  -has  since  been  remedied.  Sale  of  current  brought 
in  ^23*567,  against  ^24,047,  and  the  gross  profit  was 
.£12,519. 


MMtlit{S.  — An  informal  meeting  of  the  Inst.E.E.  will  be  held 
at  the  Chartered  Institute  of  Patent  Agents,  Staple  Inn  Buildings, 
Holbom.  W.C.i.  on  Monday,  April  25,  at  7 p.m.  Subject  : 
Discussion  on  “ Engineering  in  Russia.”  To  be  opened  by  Mr.  C. 
Lipman. 

Canadian  National  Exhibition. — This  exhibition,  which  is  open 
to  the  general  public,  and  combines  the  features  of  a trade  fair 
and  pleasure  ground,  will  be  open  this  year  at  Toronto  from 
August  27  to  September  10.  Last  year  over  one  million 
persons  visited  the  exhibition,  so  that  wide  publicity  is  afforded. 
Particulars  from  the  Secretary,  Canadian  National  Exhibition, 
38,  King  Street  East,  Toronto. 
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MORE  ABOUT  TRAMWAY  BREAKDOWNS. 


By  H.  S.  B.  Robinson. 


On  all  tramway  systems  the  inspection  and  upkeep  of 
the  electrical  and  mechanical  components  of  the  car 
equipment  is  of  far  greater  importance  than  any  main- 
tenance work  on  the  system,  as,  if  neglected,  serious 
delay  to  the  service  is  incurred,  and  in  many  cases  an 
amount  of  energy  consumption  equal  to  that  required 
for  propulsion  of  the  cat  would  result  and  consequently 
cost  more  money  than  would  have  been  spent  in  renews 
ing  the  parts  a dozen  times.  Moreover,  the  task  is  not  a 
difficult  one  to  accomplish,  as  all  the  working  parts 
mentioned  below  are  easily  accessible  few*  inspection  and 
repairs. 

Armatures. — Although  numerous  troubles  in  connec- 
tion with  armatures  have  been  largely  dealt  with  in  a 
previous  article,  it  should  be  remembered  that  some- 
times . motor  burn-outs  are  difficult  to  account  for, 
especially  when  failure  occurs  under  normal  working 
conditions.  Probably  in  the  case  of  old!  armatures 
the  trouble  is  due  to  deterioration  of  the  coil  insulation 
or  even  to  vibration  of  the  coils.  In  the  event  of  one 
of  the  motors  developing  such  a fault,  it  should  at 
once  be  cut  out  by  raising  the  controller  fingers,  thus 
preventing  contact  with  the  maih.  drum.  The  motor 
which  is  cut  c-ut  is  entirely  disconnected  and  does  not 
in  any  way  interfere  with  the  remaining  motor,  as  no 
power  is  supplied  to  the  latter  until  the  controller 
handle  is  moved  round  to  the  first  parallel  notch. 

Switches. — The  majority  of  switches  are  automatic  in 
action,  and  designed  to  break  considerable  overload 
current,  which  results  in  burning  and  blistering  of  conn 
tact  fingers.  This  is  probably  the  greatest  cause  of 
switch  trouble  and  can.  be  readily  located  by  frequent 
inspection,  though  burnt  and  blistered  contact  fingers 
are  more  noticeable  on  some  switches  than  others. 

Brakes. — As  the  safety  of  the  public  is  a matter  with 
which  tramway  men  dare  not  trifle,  special  attention 
should  be  given  to  the  maintenance  of  brake  gear, 
which  is  undoubtedly  the  most  important  part  of  a car 
equipment.  The  braking  is  carried  out  either  by 
merely  running  the  motors  as  generators  on  load 
through  a suitable  resistance  or  by  using  the  generated 
current  more  effectively  to  actuate  the  magnetic  brake ; 
the  rapidiitv  and  certainty  of  action  can  easily  be 
ascertained  from  trials  undertaken  on  an  idle  car.  The 
braking  effect  varies  with  the  speed  of  the  car  owing- 
to  the  fact  that  the  braking  current  is  generated  by 
the  motors  and  that  the  greater  the  speed  at  the  time  of 
applying  the  brake,  the  greater  the  current  supplied  to 
the  brake  magnets,  which  should  not  be  overlooked. 
The  brake  is  normally  operated  by  both  motors,  but 
should  one  of  them  fail,  the  other  motor  is  still 
available  for  braking  with  the  same  effect  as  usually 
performed  by  both  motors.  Hand  brakes  constantly 
require  adjusting  and  should  be  frequently  inspected, 
and  on  undertakings  where  slipper  brakes  are 
employed  it  will  (be  -found  that  the  wooden  blocks 
require  considerable  attention. 

Armature  Bearings. — Considering  the  impossibility 
of  preventing  wear  in  the  bearings  and  the  trouble  con- 
sequent upon  any  perceptible  wear,  the  importance  of 
lubrication  cannot  be  over-estimated.  The  depth  of  oil 
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in  the  reservoir  can  be  easily  gauged  so  that  the  most 
economic  height  is  maintained,  and  although  it  has 
been  found  that  these  bearings  will  run  for  a fortnight 
before  refining  becomes  necessary,  it  is  ^ better  practice 
to  adopt  a regular  system  of  oiling  once  a week. 


THE  LONG-DISTANCE  TELEPHONE  SYSTEM  OF 
THE  UNITED  KINGDOM  * 


By  Sul  William  Noble.  M.I.E.E. 


(Continued  from  page  210.) 

The  modem  method  of  balancing  underground  cables 
which  require  to  be  loaded  and  to  carry  superposed  loaded 
circuits  was  first  applied  to  an  underground  cable  in  this 
country  in  1913,  when  it  became  necessary  to  lay  a com- 
posite telephone  and  telegraph  cable  between  Leeds  and 
Hull  to  replace  the  aerial  wires  which  previously  existed. 
This  cable  of  approximately  j>2  miles  in  length  was  begun 
in  June  and  handed  over  for  traffic  on  November  23, 
1913.  This  cable  is  interesting,  inasmuch  as  rt  involved 
the  making  of  over  90,000  capacity  tests  under  field  con- 
ditions, and  because  even-  individual  mile  of  the  cable 
throughout  the  whole  route  was  balanced  to  a very  high 
degree  of  accuracy.  The  cable  without  any  modification 
or  adjustment  was  found  suitable  for  working  simultan- 
eously. without  cross-talk  or  disturbance^  of  any  kind,  loaded 
physical  telephone  circuits,  loaded  superposed  or  phantom 
circuits,  and  high-speed  Wheatstone  automatic  telegraph 
circuits.  A description  of  the  system  of  'balancing  em- 
ployed on  this  cable  is  beyond  the  scope  of  this  paper,  but 
it  is  fully  described  in  one  of  the  technical  publications  of 
the  Post  Office,  which  will  shortly  be  available  to  members 
of  the,  public  by  purchase  from  -His  Majesty’s  .Stationery 
Office.  In  the  meantime,  copies  have  been  supplied  to  the 
Institution  Library. 

Opportunity  might  be  taken  at  this  point  of  publicly  ex- 
rre-*«*ns £ aoprectatfon  of  the  work  of  a recently  deceased 
member  of  the  Post-Office  Engineering  Research  staff  who 
made  many  notable  contributions  to  the  science  of  telephone 
speech  transmission.  I allude  to  the  late  Mr.  Charles  E. 
Hav.  His  work  on  the  design  of  apparatus  and  methods 
for  Decision  measurements  by  the  alternating-current  bridge 
was  most  valuable. 

The  programme  of  construction  for  1014  included  the 
provision  of  a main  cable-duct  route  fiom  London  to  Liver- 
pool via  Birmingham,  and  the  first  cable  on  this  route 
was  commenced  in  that  year  and  completed  as  far  as  Bir- 
mingham in  June,  1915,  and  extended  to  Liverpool  in  1916. 
The  cable  was  designed  to  give  30  circuits  between  Ix>ndon 
and  Liverpool,  and  42  between  London  and  Birmingham 
and  Birmingham  and  Liverpool. 

The  results  obtained  from  this  cable  removed  all  doubts 
as  tol  the  future  success  of  the  underground  trunk  cable 
in  relieving  the  congestion  on  the  aerial  lines,  bu't  it  soon 
became  evident  that  the  very  success  of  the  first  cable  had 
opened  up  some  new  problems. 

The  quality  of  service  afforded  bv  this  cable  in  com- 
parison with  that  previously  given  by  aerial  lines  led  to  a 
rapid  increase  in  traffic  between  the  centres  connected  by 
the  cable.  Not  only  were  the  ‘ndividual  circuits  mor£ 
“silent,”  i.e.,  free  from  the  background  of  extraneous  noise 
usually  experienced  on  long  aerial  lines,  but  the  whole 
groups  of  cable  circuits  between  the  respective  centres  were 
more  reliable;  they  were  unaffected  by  the  adverse  weather 
conditions  which  so  frequently  rnterrupt  aerial  lines  ?n  this 
country.  Whereas  a loss  of  10  to  15  per  cent,  of  working 
time  was  a common  experience  on  long  aerial  lines,  the 
loss  on  these  cable  circuits  was  nil. 

On  more  than  one  occasion  during  the  war  period,  when 
the  Post  Office  engineering  maintenance  staff  had  been 
depleted  to  the  utmost  for  service  with  the  military  forces. 


♦Paper  read  recently  before  the  Inst.E.E. 


and  interruption  intervals  on  aerial  line  routes  were  . un- 
avoidably prolonged,  the  London -Liverpool  cable  saved  the 
telephone  trunk  system  from  serious  breakdown. 

This  was  notably  die  experience  after  the  extraordinary 
blizzard  which  caused  so  much  havoc  in  March,  1916.  I 
suppose  that  most  of  us  have  some  knowledge  of  the  effects 
of  that  storm,  although  the  Press  censors  prohibited  the 
publication  of  details  at  the  tune,  but  as  the  necessity*  for 
withholding  facts  has  now  passed,  some  description  of  the 
effects  of  this  storm  on  the  national  communications  may 
be  of  interest. 

The  storm  swept  across  the  country  in  a direction  north- 
east to  south-west,  and?  reached  a force  of  75  miles  an  hour 
over  a belt  of  nearly  -4oo  miles  in  width  between  the  Wash 
and'  the  Bristol  Channel.  It  reached  the  east  coast  about 
7 o’clock  on  the  evening-  of  March  27,  and  was  accom- 
panied by  a heavy  fall  of  snow.  Within  little  more  than 
two  hours  practically  every  pole  line  inside  that  belt  had 
been  destroyed,  and  roads,  railways  and  canals  blocked 
with  the  poles  and  wires  thrown  across  them.  It  was  an 
unparalleled  disaster  in  the  record  of  the  telegraphic  and 
telephonic  services  of  this  country. 

The  main  telegraph  cables  from  London  to  the  North 
saved  the  situation  so  far  as  that  service  was  concerned, 
and  the  London -Liverpool  telephone  cable,  with  the  spurs 
fnqm  Birmingham  to  Sheffield  aYid  Leeds,  and  from  Liver- 
pool to  Manchester,  enabled  the  engineers  to  .patch  up 
lines  from  London  to  all  the  important  towns  of  the  North 
Midllands  and  the  North,  and  to  keep  them  in  telephonic 
communication  with  London  at  a time  when  such  sendee 
was  of  vital  importance. 

Returning  now  to  the  consideration  of  the  effects  result- 
ing from  the  success  of  this  premier  cable,  it  can  be  under- 
stood w'hy,  within  two  years  of  its  completion,  every 
available  circuit  had  been  allocated,  and  the  question  of 
providing  a second  cable  arose.  Three  ducts  had  been 
laid  along  the  route,  thjs  provision  being  in  accordance  with 
calculations  of  future  requirements  based  on  previous  ex- 
perience. It  was  evident  that  unless  some  new  develop- 
ment in  telephone  enginering  intervened,  the  duct  route 
would  be  filled  within  a very  short  period.  Moreover,  the 
desirability  of  extending  the  underground  svstem  further 
north  than  Liverpool  was  apparent.  The  largest  practicable 
main  telephone  cable  has  a diameter  of  about  2.0  inches 
and  can  contain  copper  conductors  to  a total  weight  of 
about  15,000  lb.  per  mile.  Standard  176-yard  lengths  of 


Amplifier. 

this  cable  weigh  about  2\  tons  net,  and  about  2}  tons 
gross  when  drummed  for  transport.  For  direct  service 
between  two  centdres  such  as  London  and  Liverpool,  re- 
quiring lines  having  a transmission  equivalent  of  18  miles 
of  standard  cable  (i.e.  fit  = 1.926)  between  terminal  test- 
boands,  such  a cable  will  earn*  25  four-wire  cores  or  quads 
of  conductors,  providing  a maximum  of  75  circuits  includ- 
ing phanitoms. 

[To  be  continued.) 
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from  our  designers  notebook 

WBSTON  ELECTRICAL  INSTRUMENT  CO up'lf  AUDREY  HOUSE -Ely  PL/CE • LONDON • BCt 


The 

WESTON 
AIR  PAMPER 

For'  Alternating  Current  Instruments* 

An  efficient  damper  effectually  prevents  unnecessary 
oscillation  of  the  pointer,  thus  permits  reading  to  be  taken 
■ * - tludaiating  1 — A ‘"nA 

[ the  pivots  ar 

J appreciably  - 

moving  system.  -V;  . . . 

Its  construction  is  one  of  the  most  complex  problems 
to  instrument  design,  and  an  air  damper  whic^  effectually 
prevents  all  unnecessary  oscillation  of  the  -pointer  cah 
only  be  produced  by  exceedingly  careful  workmanship. 

It  depends  for  its  action  upon  the  compression  of  air 
on  the  advancing  side  of  the  vane  accompanied  by  the 
rarefaction  of  air  on  the  receding  side,  and  it  is  essential 
for  proper  damping  that  the  resistance  to  leakage  from  one 
side  of  the  vane  to  the  other  should  be  very  great.  Ex- 
ceedingly small  clearance  is  therefore  imperative,  and  m 
WESTON  instruments  this  has  been  reduced  to  the  very 

low  limit  necessary.  . , . . 

A powerful  damper  nuv  be  easily  constructed  by  in- 
creasing the  radius  of  action  of  the  damping  vanes  or  their 
area,  in  which  case  larger  clearance  may  he  allowed.  This 
course,  however,  increases  both  the  weight  and  the  moment 
of  inertia  of  the  moving  system,  and  is  had  design,  but 
such  construction  being  very  cheap  is  almost  universally 
employed. 


Where  reduced  cost  of  manufacture  is  the  primary  con- 
sideration it  is  in  details  such  as  the  above  that  inferior 
design  and  workmanship  become  apparent. 


Movable  System  and  Air 
Damper  of  Weston 
Model  167  Wattmeter. 


Tbe  working  part  of  the  WESTON  wr  d;unper  consists, 
as  shown,  of  two  very  light  symmetrically  disposed  vanes  . 
(securely  fixed  to  the  moving  system)  which  rotate  in  closed 
chambers  made  as  nearly  air-tight  as t possible.  Then* 
vanes  are  stiffened  by  stamped  ribs  and  by  th«*  edges,  which 
are  bent  over  to  conform  to  tbe  curvature  of  the  chamber*,. 

* Write  for  Catalogues. 
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ACCUMULATORS. 

Have  stood  the  test  of  30  years  of  service 
for  every  purpose  for  which  accumulators 
could  be  used.  ' 

Power  Stations,  Lighting  Plants, 

Train  Lighting.  Yacht  Lighting, 

Hand  Lamps,  Wireless, 

Motor  Car  Starting,  Lighting,  and  Ignition. 

Each  type  specially  designed  for  the  d uty  it  has  to  perform. 


ft 


Pillar  Type  Terminal  Glass  Box 
Cell  for  small  Lighting  Plant. 


Satisfactory  in  Service — Always. 


THE 
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ELECTRICAL  STORAGE 
COMPANY  LIMITED. 


Clifton  Junction,  Near  Manchester.  57,  Victoria  Street,  London,  S.W.l. 
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ADOPT  THE  BEST  PRACTICE  — 

BY  INSTALLING 

IT  BATTERIES 


LOW  COST  OF  UPKEEP 

STEADY  LIGHTING 

FREEDOM  FROM 

BREAKDOWN 


HIGH  EFFICIENCY 


teries  have  distinct  advantages  over  all 
lakes.  The  superiority  of  Hart  Cells 
sponsible  for  their  extensive  use  in  ^ 
ral  Stations,  Private  Installa- 
tions  and  general  purposes  of  . 
w ail  kinds. 


HART  ACCUMULATOR  CO.,  LTD 

MARSHGATE  LANE,  STRATFORD,  LONDON,  E.15. 


Registered  Trade  Mark 


POTENTIAL 
OHM  METERS 


This  instrument  affords 
means  of  testing  resistance 
of  extremely  low  value  in  as 
simple  and  speedy  a manner 
as  our  “Megger’’  Testing 
Sets  test  resistances  of 
many  megohms. 

The  “ Ducter  ’*  is  invaluable 
for  testing  circuits  for  bad 
contacts,  improperly  sol- 
dered joints  and  imperfect 
bonding  of  all  kinds. 

Send  for  list. 

Evershed  & 
Vignoles,  Ltd. 

ACTON  LANE  WORKS, 
CHISWICK, 

Telephone  : T< 

1 370  Chiswick.  Dorothea. 
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Current  Topics. 

Each  succeeding  coal  strike — and  they  iollow  one 
another  at  pretty,  frequent  intervals  nowadays — should 
serve  as  an  additional  stimulus  to  the 
Strike  imagination  and  inventive  genius  of 
Reflections.  those  who  have  the  national  welfare 
at  heart.  Coal  miners  have  their 
grievances,  quite  apart  from  the  wages  problem,  and, 
admittedly,  coal-getting  is  not  a very  attractive  occupa- 
tion nowadays.  With  the  enormously  increased 
demand,  and  the  gradual  extension  of  the  underground 
workings  as  more  and  more  tonnage  is  taken  away 
from  the  more  accessible  seams,  the  difficulties  and 
dangers  of  this  occupation  grow  in  proportion,  and  one 
wonders  what  will  be  the  fuel  of  the  future  when  coal, 
already  so  costly  to  obtain,  is  no  longer  available  in 
sufficient  quantities  to  yield  an  adequate  return  for  the 
human  effort  expended  in  winningHt. 


Viewed  in  a general  way,  and  making  due  allowance 
for  the  enormous  strides  in  labour-saving  appliances  at 
collieries,  coal-cutters,  electrical  haulages,  electric 
pumping  and  ventilation,  electric  winding,  electric 
lighting,  and  the  hundred  and  one  detail  aids  to  coal 
mining  in  Great  Britain  to-day,  the  basic  method  of 
winning  and  subsequently  handling  this  invaluable  fuel 
is  still  crude  in  the  extreme,  as  is  also  the  general 
method  of  applying  it  to  the  needs  of  mankind.  An 
eminent  scientist’s  dream  of  underground  pow^et 
stations,  with  electrical  power  transmission  from  the 
pit-head,  has  not  yet  been  realised.  We  still  hew  this 
mineral  from  its  natural  bed,  working  in  cramped  and 
unnatural  positions ; laboriously  shbvel  it  into  primitive 
trucks,  which  are  subsequently  drawn  by  ponies  to  the 
bottom  of  the  shaft,  to  be  transferred  thence  by  cage 
and  winding  gear  to  the  surface. 

At  this  point  more  laborious  handling  is  involved  in 
the  screening,  washing,  and  other  operations  before  the 
already  hardly  won  coal  is  tipped  into  coal  trucks  %for 
its  ofttimes  lengthy  journey  to  the  point  of  ultimate 
consumption.  Even  when  it  reaches  this  point  the  task 
of  labour  is  by  no  means  finished,  for  it  has  to  be  trans- 
ferred to  coal  bunkers,  and,  in  the  case  of  some  older 
steam-generating  plants,  even  stoked  into  the  furnaces 
by  hand,  a shovelful  at  a time.  Think  of  all  the  toil 
and  moil  involved  in  this  lengthy  series  of  operations 
before  your  coal  reappears  as  energy  in  some  form  or 
another;  light,  heat,  traction,  power,  etc.  Consider 
also  that,  according  to  recent  statistics,  some  8o  per 
cent,  of  the  cost  of  getting  it  to  the  surface,  in  the  first 


place,  represents  wages  paid  to  colliery  labour,  and  you 
begin  to  appreciate  the  -intensely  laborious  nature  of 
this  occupation,  not  only  of  coal-getting,  but  of  coal- 
handling, transportation,  etc. 

Small  wonder  that  it  breeds  discontent ; for  there  is 
little  or  no  romance  left  in  the  modem  handling  and 
consumption  of  coal.  All  of  w'hich  points  urgently  to 
the  need  for  rapid  and  progressive  development  of  those 
inventions,  processes,  and  alternative  sources  of  energy 
which,  although  they  may  not  enable  us  entirely  to 
dispense  with  coal,  will  in  the  long  run  reduce  the 
demand  and  lighten  the  tasks  of  those  who  still  gain 
their  living  by  coal-getting.  Contrast  the  process  out- 
lined above  with  that  involved  where  ample  water- 
power is  available.  Given  the  initial  installation,  a 
couple  of  dozen  men  are  ample  to  control  half  a million 
horse-power.  They  could  readily  supervise  the  genera- 
tion of  as  much  energy  as  would  necessitate  the  com- 
bined efforts  of  more  than  12,000  miners  in  the  hewing 
of  coal  for  a year,  to  say  nothing  of  the  labours  of  the 
•railway  and  other  employees  in  converting  it  into  elec- 
trical energy. 

There  is  little  doubt  that  the  possibilities  of  future 
industrial  peace  depend  largely  upon  revolutionary 
changes  in  our  powrer  resources  and  considerable 
limitation  of  our  national  dependence  upon  coal,  either 
for  internal  industry  or  for  export.  Coal  mining  has 
become  so  speculative  and  costly  a venture  that  in  many 
districts  it  is  no  longer  a paying  proposition.  Neither 
colliery  owners  nor  miners  are  philanthropists,  and 
some  of  the  younger  generation  may  yet  live  to  <see 
the  day  when  coal,  to-day  a staple  commodity  in  this 
country,  has  become  a side-line.  Already  other 
countries  are  setting  the  fashion  with  vast  hydro- 
electric schemes,  and,  although  we  do  not  possess  the 
geographical  advantages  of  some  .of  our  neighbours  in 
this  matter  of  natural  water-power,  it  behoves  us  to 
take  full  advantage  of  every  opportunity  to  harness 
whatever  resources  are  available  on  the  most  modem 
and  efficient  principles. 


From  coal  to  gas  is  but  a step,  and  difficulties 
associated  wnth  the  coal  industry  are  inseparable  from 
the  allied  gas  industry.  Like  the 
Gas  carbon  filament  lamp,  the  flat-flame 

Lighting.  burner  has  long  since  become  obso- 

lescent, and  incandescent  gas  light- 
ing is  the  only  recognised  modem  method.  Notwith- 
standing this  evolution,  it  is  remarkable  what  a large 
number  of  flat-flame  burners  are  still  in  use  all  over  the 
country,  in  spite  of  their  notorious  inefficiency,  and  the 
consequent  high  cost  to  the  unfortunate  consumer.  In 
this  connection  some  interesting  data  is  given  by  the 
Incandescent  Mantle  Manufacturers’  Association.  It 
appears  that  before  the  war,  when  coal  was  not  stripped 
of  the  liquid  aromatic  hydrocarbons,  a cubic  foot  of  gas 
would  yield  with  a flat-flame  burner  an  illumination,  of 
from  3 to  4 c.p.  Little  enough  in  all  conscience  by  com- 
parison with  electricity.  The  standard — i.e.,  the  c.p. 
given  by  5 cubic  feet  of  gas  with  an  Argand  burner — 
was  14  c.p. 

With'  the  “ stripping  ” of  the  hydrocarbons,  a prac- 
tice which  is  universal  to-day,  the  residual  gas  is  almost 
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non-luminous  when  consumed  in  a flat-flame  burner, 
and  yields  only  £ to  i£  c.p.  per  cubic  foot,  according 
to  the  thoroughness  with  which  the  stripping'  process 
is  carried  out.  In  view  of  the  increased  and  increasing 
demand  for  benzol,  toluol,  etc.,  for  motor  traction,  the 
dye  and  drug  industries,  it  is  safe  to  assume  that  the 
practice  of  thus  stripping  the  gas  of  its  luminous 
characteristics  will  continue  and  increase  for  some  years 
to  come.  In  the  circumstances,  gas  cannot  be 
economically  employed  as  an  illuminant  without  the  aid 
of  an  incandescent  mantle. 

■ ■ \ j 

Consumed  at  an  incandescent  burner,  gas,  stripped 
to  its  lowest  possible  limit,  and  containing  only  non- 
condensable hydrocarbons,  will  yield  an  illuminating 
efficiency  of  from  15  to  20  c.p.  per  cubic  foot,  the 
precise  figure  depending  upon  the  pressure  and  type  of 
burner  respectively.  With  gas  at  20/  10s  pressure,  and 
an  'ordinary  upright  mantle,  the  efficiency  would  be 
about  16  c'p.  per  foot;  with  a good  inverted  burner 
at  25/ios  pressure,  20  to  22  c.p.  per  foot  ; while  with 
a well-designed  high-pressure  burner,  usihg  gas  at 
3 to  4 lb.  per  square  inch,  the  c.p.  would  reach  50  to 
60  per  cubic  foot.  The  simple  gas  mantle  thus  makes 
it  possible  at  its  lowest  efficiency  to  obtain  fifteen  times 
the  illumination  obtainable  from  any  quantity  of  gas 
stripped  of  its  hydrocarbons,  and  four  times  that  obtain- 
able from  unst ripped  gas  burnt  under  the  most  favour- 
able conditions  in  plain  flat  burners.  Incidentally,  the 
above  data  discloses  the  very'  speculative  nature  of 
modem  gas  lighting  as  compared  with  electricity. 

Elicktron. 


A TYPEWRITER  ATTACHMENT  INVENTED 
BY  A BLINDED  HERO. 


A device  invented  by  Mr.  Gamble  (formerly  an  elec- 
trical engineer  to  a suburban  corporation),  who  lost 
his  sight  in  the  war,  enables  him  to  undertake  any  kind 
■of  typewriting  on  anv  machine,'  and  is  worthy  of  being 
taken  up  for  manufacture  on  a large  scale  in  order  to 
give  other  blind  typists  full  control  over  their  work.  It 
would  also  be  useful  to'  those  who  have  not  had  the 
misfortune  to  lose  their  sight.,  . 

The  actual  keyboard  is,  of  course,  memorised,  and 
to  help  a Braille  scale  is  fitted  to  the  carriage  of  the 
machine  in  place  of  the  ordinary'  printed  scale.  This 
scale  is  fitted  with  “ stops  which  operate  a bell  to 
e'ive  warning  when  the  end  of  the  horizontal  line  is 
reached.  The  chief  difficulty,  however,  was  found  in 
easily  determining  when  the  end  of  the  paper  was  being 
reached  and  in  doing  tabular  matter,  as  well  as  in 
taking  out  a confidential  document  and  reinserting  it 
in  exactly  the  same  position.  Some  audible  warning 
is  obviously  necessary,  and  the  attachment  (for  which 
an  application  for  Letters  Patent  has  been  lodged) 
gives  this  just  the  same  as  in  working  from  left  to 
right  of  each  line. 

It  is  made  from  an  aluminium  stamping,  flanged  at 
each  side,  and  is  trough  shaped  in  section.  Down  the 
trough  works  'a  flat  clock-shaped  spring,  its  upper  end 
being  Wound  round  the  wheel  at  the  top.  To  the 
lower  end  of  the  spring  is  fixed1  a clip  somewhat  after 
the  shape  of  the  office  bull-dog  dip,  only  instead  of  a 
spring  to  dose  the  ja\vs  there  is  a screw,  so  that  the 
top  end  of  the  paper  can  be  inserted,  after  it  has 
passed  under  the  typewriter  roller,  by  the  operator 


with  the  full  use  of  both  hands.  On  the  dip  is  a 
projection  for  obtaining  absolute  squareness  of  the 
paper,  and  a tiny  point  sticks  in  the  paper  /or  deter- 
mining the  exact  position  should  the  letter(  have  to  be 
taken  out  and  reinserted  in  the  machine.  With  the 
spring  and1  its  clips  holding  the  paper,  typewriting  can 
proceed  in  the  usual  way,  and  when  the  end  of  the 
paper  is  being  approached  the  dip  above  referred  to 
toudies  another  stop  with  suitable  trip-levers  to 
operate  a bell.  The  stops  and  dip  are  adjustable  so 
that  the  exact  position,  working  from  top  to  bottom, 
can  always  be  arranged  for,  thus  permitting  tabular 
matter  to  (e  done  perfectly.  Braille  characters 
(marked  out  in  inches)-are  stamped  at  the  side,  so  that 
the  parts  can  be  adjusted  according  to  the  actual 
length  of  matter  required. 

The  inventor’s  case  is  perhaps  particularly  sad.  He 
resigned  his  position  as  dectrical  engineer  to  join 
the  Royal  Naval  Divisional  Engineers  in  1914;  sub- 
sequently after  a very  serious  operation  he  was  dis- 
charged'as  medically  .unfit.  He  then  took  up  hisold 
position,  but  felt  that  he  was  not  taking  his  uursnare 
otf  the  country’s  obligations,  and  therefore  offered  has 
services  to  the  Ministry  of  Munitions.  He  occupied 
special  posts  of  importance  with  the  Ministry,  until, 
finally  he  was  nominated  as  chief  electrical  engineer  to 
the  National  Steam  Car  Co.,  who  were  then  engaged 
on  the  manufacture  of  steel  castings  for  munition 
work.  It  was  here  that  he  met  with  an  accident 
through  the  bursting  of  a coal  calorimeter  w ic 
deprived  him  of  the  sight  of  .both  eves.  This  im- 
mediately prevented  him  from  serious  work.  Sir 
Arthur  Pearson  took  his  case  up,  and  in  view  of  the 
circumstances  was  kind  enough  to  give  him  an  entry 
into  St.  Dunstan’s,  where  he  is  at  present  trainn 
with  a view  to  taking  up  secretarial  work.  It  is  a 
conspicuous  fact  that  the  Government  have  not  found 
it°  necessary  to  furnish  Mr.  Gamble  with  any  form  of 

^M^Gamble  is  very  successful  as  a public  enter- 
tainer and  would  be  glad  to  receive  engagements  m 
this  capacity  also. 

THE  LIGHTING  OF  SMALL  SHOP  WINDOWS. 



Although  large  stores  have  availed  themselves  of  the 
benefits  J scientific  window  lighting  small  traders  have 
m>t  as  a general  ride  yet  been  persuaded  to  go  in 
for  an  up-to-date  system.  Generally , they  are 

St  to  substitute  gasflled  ■ °<  Mg'*  cand  bjower 

for  the  smaller  lamps  previously  used— a futile  pro- 
ceeding unless  correct  fittings  are  emp toyed. 

u Je  and  there  cue  may  see  windows  lighted 
adequately  and  artistically,  and I yet more  rarely  a simdl 
community  of  well-illuminated  shops  may  be  d^ 
covered.  Such  an  aggregation  may  now 
seen  at  Palmer’s  Green,  where  Messrs.  J.  ProsP«r  ?na 
Sons  the  local  electrical  contractors,  are  lig-htmg 
enthusiasts,  itself  a very  useful  basis  for  su««s^ul  pro- 
paganda, and  they  have  the  further  merlt  of  r®^ 
ini  that  practice  is  far  more  effipcious  than  PreceP^ 
By  equipping  their  own  shop  window  with  conoid 
X-Rav  reflectors  and  Mazda  GasflBed  tan*,  the,  pej 
suaded  in  a few  weeks  twelve  shops  in  the  same  Woc 
to  install  similar  equipment.  These  shops *“duJ** 
following  :—Toy  shop,  boot  shop,  outfitter,  baker, 

draper,  and  music  shop. 
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Two  shops  of  this  brilliant  group  have  been 
photographed.  In  both  X-ray  reflectors  of  the 
" Hood  ” type  are  used,  each  reflector  being  fitted  with 
a ioo-watt  Mazda  gasfilled  lamp.  The  music  shop, 
shown  in  Fig.  i,  affords  an  excellent  example  of  the 


Fig.  1. 

advantages  of  the  system  in  highly  trimmed  windows 
containing  tickets  and  other  printed  matter.  As  will 
be  seen,  the  music  titles  are  clearly  visible.  Had  the 
window  been  lighted  in  the  ordinary  way  by  means 
of  lamps  hanging  in  the  line  of  sight  the  reflected  light 
from  the  white  surfaces  of  the  music  would  have  pro- 
duced halation  on  the  photograph,  and  the  printed 
matter  would  have  been  quite  illegible,  which 


'Sillf! 

lip 

1 

■ ■ +■  \ 

it 

i : i 

islll 

1 

» • - ‘ ' 

rw.C/  ! 
^ * 

Fig.  2. 

phenomena  are  simply  a photographic  exaggeration  of 
the  actual  effects  on  the  human  eye.  Four  X-ray 
“ Hood  ” reflectors  and  ioo-watt  Mazda  gasfilled 
lamps  are  used  in  this  window,  the  lighting  units 
being  concealed  by  a narrow  curtain  at  the  top.  In 
Fig.  2,  a boot  shop,  the  window  is  similarly  lighted, 
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and  here,  too,  the  definitipn  is  quite  good.  It  will  be 
noted  that,  in  spite  of  the  close  dressing,  the  illumina- 
tion on  the  lower  portion  of  the  display  is  ample  and 
well  diffused. 

Both  photographs  were  taken  at  night,  solely  by  the 
light  of  the  X-ray  units,  and  have  not  been  retouched 
in  any  way. 

The  materials  for  all  twelve  installations  were  sup- 
plied to  the  contractors  by  the  British  Thomson- 
Houston  Company’s  Illuminating  Engineering  Dept., 
(77,  Upper  Thames  Street,  E.C.4),  to  which  requests 
for  further  information  should  be  addressed. 


TELEGRABHY. 

Being  Solutions  to  the  Questions  set  in  Hhe  Final 
Examination  it*  Telegraphy  held  by  the  City 
and  Guilds  of  London  Institute  in  Aprils  1920 . 

( Continued  from  page  218.) 

Q.  9. — Describe,  with  the  aid  of  sketches,  the  methods 
of  binding-in  bronze,  copper  and  iron  wire  to  ths 
insulators.  Why  is  it  necessary  to  use  different  classes 
of  wire  for  line  conductors  ? 

A. — For  binding-in  bronze  wire  to  the  irszlztzrz,  a 
copper  binding  wire  about  three  feet  in  length  is  neatly 
and  tightly  whipped  found  the  line  wire  for  a distance 
equal  to  the  diameter  of  the  insulator  at  the  groove, 
and  its  ends  are  passed  round  the  insulator  in  opposite 
directions,  one  over  and  one  under  the  line  wire,  round 
which  they  are  wrapped  again  for  two  turns.  The 
ends  are  then  passed  again  round  the  insulator  in 
opposite  directions  and  lapped  tightly  round  the  line 
wire  on  each  side  for  another  seven  or  eight  turns.  The 
method  is  shown  in  Fig.  1,  in  which  the  insulator  is 
represented  in  section  at  the  groove. 


Fig.  1. 


The  method  of  binding  a copper  wire  to  an  insulator 
is  shown  in  Fig.  2.  The  line  wire  LL  is  first  lapped 
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from  A to  B with  copper  tape , the  width,  length  and 
thickness  of  which  depends  upon  the  gauge  of  the  line 
wire.  The  binder , which  consists  of  round  copper  wire 
of  suitable  length  and  size  with  flattened  ends,  is  taken 
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round  the  neck  of  the  insulator,  one  end  being  bound 
rouivi  the  served  line  wire  in  one  direction  from  D to  C, 
and  the  other  eftd  round  the  conductor  in  the  opposite 
direction  irom  E to  F.  The  wrapping  i^  done  by 
hand,  and  the  binder  is  tightened  with  the  aid  of  rough- 
nosed pliers. 

For  iron  wire  the  following  method,  illustrated  in 
Fig.  3,  is  adopted.  An  iron  binding  wire,  the  size  of 


Fig.  3. 


which  depends  upon* the  gauge  of  the  line  wire,  is  lapped 
twice  round  the  line  wire  at  A,  and  its  inner  end  passed 
round  the  groove  of  the  insulator  to  the  under  side  of 
the  line  wire  at  B , and  after  one  lap  is  taken  back  round 
the  insulator  to  A and  tightly  lapped  on  the  line  wire 
for  about  a dozen  turns  to  C.  The  other  end  of  the 
binding  wire  is  taken  from  the  under  side  of  the  line 
wire  at  A , passed  rpund  the  groove  of  the  insulator  to 
the  upper  side  at  B and  similarly  lapped  on  the  line 
wire  to  D. 

Although  copper  is  decidedly  superior  to  iron  as  a 
line  conductor,  the  latter  is  the  principal  material  used 
for  aerial  lines,  owing  to  the  high  cost  of  copper.  The 
iron  wire  used  is  thoroughly  galvanised  in  order  to 
protect  it  from  rusting,  and  four  sizes— viz.,  200  lb., 
400  lb.,  600  lb.,  and  800  lb. — are  employed.  The  light 
wire  is  used  on  short  unimportant  circuits,  and  the 
heavier  wires  on  long  high-speed  circuits  where  the 
resistance  of  the  line  has  a serious  effect  upon  the 
speed  of  signalling ; in  the  latter  circumstances  it  is 
often  necessary  to  employ  15P  lb.  or  200  lb.  copper  wire 
throughout  the  entire  length  of  the  circuit  in  order  to 


get  the  required  speed.  Galvanised'  iron  rapidly 
deteriorates  in  manufacturing  towns  and  in  districts  « 
near  the  sea  coast  ; in  such  cases  it  is  usual  to  employ 
150  lb.  copper  on  main  lines  and  100  lb.  copper  or  40  lb. 
bronze  wire  on  minor  lines. • - • ■ ■ • 

Q.  10. — Give  a skeleton  diagram  of  the  double-current 
duplex  repeater  and  explain  its  working.  Why  is  the 
automatic  or  electromagnetic  switch  used  with  the 
simplex  repeater  not  required  in  duplex  repetition  ? 

A. — The  skeleton  connections  for  duplex  repeater 
working  are  shown  in  Fig. 

The  local  circuits,  the  keys,  leaks,  etc.,  have  been 
omitted  for  the  sake  of  clearness,  and  the  four  com- 
pensation circuits  have  been  denoted  by  R.  The 
batteries  are  shown  connected  with  the  keys  at  rest, 
and  it  is  assumed  tjiat  the  circuits  have  been  balanced 
for  resistance  and  capacity,  as  in  ordinary  duplex 
working. 

When  the  keys  are  at  rest,  the  path  of  the  current  is 
from  the  positive  pole  of 'the  down  office  battery,  through 
the  D-circle  t/-circle  coil  of  the  down  office  relay,  down 
line,  D to  U coil  of  the  down  side  transmitting  relay, 

T terminal  of  the  up  side  transmitting  relay,  via  the 
tongue,  left  half  of  the  battery  to  earth,  in  at  the  right 
coil  of  the  down  office  galvanometer  to  the  negative 
pole  of  the  battery.  The  path  of  the  current  in  the 
down  side  compensation  circuit  is  from  the  positive 
pole  of  the  left  half  of  the  up  side  battery,  through  the 
down  side  compensation  circuit,  circle  coil  of  the  dowrn 
side  relay  (direction  U to  D),  to  T of  the  up  side  relay, 
via  the  tongue  and  spacing  contact  to  the  negative  pole 
of  the  battery.  Thus,  with  the  keys  at  rest,  the  dowm 
office  battery  and  the  up  side  battery  combine  to 
produce  a current  in  the  plain  coils  of  the  down  side 
relay  (direction  D to  U)  twice  the  value  of  that  in  the  . 
circle -coils  of  the  down  side  relay  (direction  U to  D) . 
the  tongue  of  the  down  side  relay  is  therefore  held 
against  the  spacing  stop. 

Similar  remarks  apply  to  the  up  side  relay  which 
spaces  under  like  conditions. 

When  the  key  at  the  down  office  is  depressed,  the  down 
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office  battery  is  reversed,  and  opposes  the  up  side 
battery  : no  current  therefore  flows  in  the  plain  coils 
of  the  down  side  relay.  The  current  from  the  up  side 
battery,  however,  flow's  through  the  down  side  com- 
pensation circuit,  through  the  {/-circle  D-circle  coils 
of  the  down  side  relay,  and  causes  a mark.  Similar 
rerriarks  apply  when  the  up  office  key  is  depressed. 

When  both  keys  are  depressed,  the  current  is  every- 
where reversed  in  direction,  and  the  line  currents,  being 
stronger  than  the  spacing  compensation  currents, 
cause  the  relays  to  mark. 

Thus  the  relays  at  the  repeater  office  take  the  place 
of  the  keys,  and  transmit  the  signals  to  the  terminal 
stations  in  the  same  way  as  if  the  receiving  apparatus 
were  connected  directly  in  the  same  circuit  as  the  keys. 

(To  be  continued.) 


Qacttioas  and  Answers  by  Practical  Men. 


either  bi  replied 1> 


>VL» 

OCTfno—  * |f«  invito  NT  readers  to  send  w question*,  proforabt g 
tookmed  problems  that  have  art— m In  actual  practice, 
idor  of  sugUiont  mtorost  to  aw  readers  wjU  oh 

' isimrt  to  Correspondent*  ” cr  replies  will  ha 

On*  shilling  will  hi  pm id  far  the  gunUfi  which  wo  soleol  far 

ssmpstitiss  roplios  In  toll  sclumn. 

A mamma : A foe  •/  lto.  via  ha  paid  far  to*  answer  whieh  wa  aensider 
ahawa  to*  graataH  merit,  mad  ha.  far  tha  ama  wa  eoloot  m taaamd  hoot. 
In  judging  to*  ropHoo , importance  wUl  ha  attached  to  alaarnafa  and  eon- 
attendee,  aa  i*  1 aawraof.  The  Editor  raaarvaa  to*  right  to 
n*  award,  or  to  accapt  onlp  ana  roplp,  if.  In  hie  opinion, 
rooososd  da  not  paaaaaa 
tom  of  their  muuueoriptt. 


cnlg  ana 
**!■***■# 

i,  if  unmet 


unacaaptad,  should  analaaa 


Competitors  desiring 
- — ’ — stamped  t 


Support  to  the  movement  is  coming  from  ever}'  paVt  of 
Great  Britain,  Ireland,  and  the  Channel  Islands,  and  appli- 
cations are  now  beginning  to  arrive  from  overseas. 
Members  are  joining  from  South  Africa,  India,  Australia, 
Spain,  France,  Holland,  Norway,  Belgium,  Italy,  etc. 

If  everyone  will  help,  by  joining  himself  ’and  getting 
friends  interested,  th£  movement  must  be  a success,  and 
will  give  engineers  throughout  the  world  a fit  and  abiding 
home  fos  the  great  profession  that  they  represent. — Yours 
very  truly,  Edward  L.  Hill,  Temp.  Hon.  Sec. 

39,  St.  James’s  Street,  S.W.i. 

April  13,  1921. 


TRAVEL  SERVICE. 

To  the  Editor  of  Electricity. 

Dear  Sir, — Our  managing  director,  Mr.  E.  H.  Ellis,  is 
leaving  England  on  April  29  on  a tour  of  our  agents  in 
North  and  South  America,  Canada,  Australia,  New  Zealond, 
India  and  South  Africa.  In- #he  past  we  have  very  much 
appreciated  that  an  immense  amount  of  dioubt  and  uncer- 
tainty could  have  been  saved  if  an  unbiased  opinion  could 
have  been  given  direct  from  the  spot,  and  Mr.  Ellis  would 
be  only  too  glad  to  give  his  services  in  this  direction. 

We  fed  confident  that  a large  number  of  vour  readers 
would  be  glad  to  avail  themselves  of  this  offer,  if  you  can 
see  your  way  clear  to  mention  it  in  your  column.— Yours  ' 
faithfully,  City  Electrical  Co. 

April  16,  1921.  ■ , 


Answers  to  Correspondent*. 


Write  on  one  aide  of  the  paper  onlp,  and  if  diaarems  mra  send,  draw 
thorn s'  on  a aoporato  moot  of  paper  attaohod  to  the  manuooripL  Com- 
petitors mag  adopt  a"namdo  glamor  hut,  both  m the  easoof  motion* 
mod  answers,  to*  oompotttor's  tea I name  and  addrss  am st  ho  sent  pith 
the  Miiiwyl  as  a guarantee  of  good  faith.  No  oorveopondenoo  wW 
ha  entered  into  with  regard  to  pueoeoeful  replies.  The  Editor's  droisiam 
to  ftnaL 

Commencing  with  Question  N*.  l«lf  • Diploma  of  Merit  vJB  ha  awarded 
to  to*  aompat Mere  wha  win  the  drat  or  saaond  prim  to*  most  Oases 
during  to*  neat  twelve  months,  J . 

Tito  wards  V Question*  and  Answers " or  " Q"  and  ” A ~ shoaU  ho 
glased  at  the  hop  UfUkand  earner  of  all  Utters  intondsd  for  this  eohmtm. 

Question  No.  115. 

Can  any  reader  give  me  somte  information  concerning  the 
testing  T>(  steam  tut  bines  and  generators?—*1  Vacuum.” 


Question  No.  116. 

I Would  appreciate,  full  constructional  details  of  a resis- 
tance which  is  to  reduce  100  volts  to  80  volts  when  a current 
of  5 amperes  is  passing  for  an  indefinite  period.  How 
shall  1 wind  the  wire?  Will  mica  or  enamelled  insulated 
steel  tubes  be  satisfactory?;  and  what  size  and  kind  of  wire 
is  most  suitable  if  the  temperature  is  not  to  exceed  300 
deg.  F.  ? The  resistance  is  to  be  enclosed  in  a flame-proof 
box,  and  the  use  of  oil,  for  cooling,  is  prohibited. — “ B.” 
(Replies  to  Questions  Nos.  115  and  116  must  be  received 
not  later  than  April  30,  1921.) 


Correspondence). 

PROPOSED  ENGINEERS'  CLUB. 

To  the  Editor  of  Electricity. 

Sir,— The  proposal  for  an  Engineers’  Club  In  London 
is  meeting  with  a large  amount  of  enthusiastic  support. 
Over  1, coo  applications  for  membership  have  been  received 
so  far,  and  every  post  is  adding  to  the  number. 

The  greater  the  membership  the  easier  will  become  the 
negotiations  for  suitable  premises,  and  I ask  those  engineers 
who  have  not  already  done  so,  to  send  me  their  forms. 

Full  information  and  application  forms  can  be  obtained 
from  me. 

Some  will  have  received  duplicate  forms,  and  for  this 
I apologise,  but  a certain  amount  of  overlapping  is  un- 
avoidable. 


“Transformer”  (Bath). — The  details  you  send  are  not 
very  clear,  but  we  gather  that  you  wish  to  know  whether 
you  could  use  your  25-volt  lighting  plant  for  electro-plating 
if  your  6-volt  dynamo  breaks  down-.  You  may,  but  of 
course  vour  plating  baths  should  not  receive  a higjier  voltage 
than  6'  volfs.  This  involves  the  use  of  special  resistances, 
the  adjustment  of  which  would  have  to  be  done  very  ca»e- 
fiuflly  or  your  work  would  be  spoiled.  The  chief  factor, 
however,  to  be  considered  will  be  the  output,  in  amperes,  of 
your  25-volt  machine.  If  it  is  r.ow  almost  fully  loaded,  then 
it  will  not  be  possible  to  take  much  power  from  it  ait  a 
lower  voltage  without  running  the  risk  of  breakdown.  In 
repfv  to  your  question  about  transformers,  these  are  not 
used  on  direct  curi  ents.  The  method  of  “ converting”  one 
direct  current  voltage  to  another  is  by  me  ms  of  motor 
generators. 


Trade  Note*. 


Jennings,  Ltd.  (Pennywell  Road,  Bristol),  timber  merchants, 
sawing  turning  and  moulding  mills,  had  two  stands  at  the 
Building  Exhibition  at  Olympia,  where  they  showed  a thor- 
oughly representative  collection  of  the  extensive  range  of  wood- 
work in  which  they  specialise,  electric  casing  and  capping  being 
one  of  the  lines.  A 270-page  list  of  doors,  joinery,  woodwork, 
turnery,  etc.,  will  be  send  for  2s.  in  stamps  or  P.O. 

McClure  and  Whitfield,  Mersey  Dynamo  Works,  Stockport', 
have  appointed  the  City  Electrical  Co.f  1,  Emerald  Street, 
Holborn,  their  sole  agents  for  Export,  also  for  the  following 
districts  : — London  and  South-East  Coast,  1,  Emerald  Street, 
Theobalds  Road,  London,  W.C.  1 ; Lincolnshire  : High  Street, 
Scunthorpe,  Lincolnshire;  the  East  Riding  of  Yorkshire; 
Tameson  Street,  HuU ; the  North-East  Coast,  67,  Grey  Street, 
Newcastle-on-Tyne  ; South  Wales,  16,  Charles  Street,  Cardiff. 


MARRYAT  & PLACE. 
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Various  Items. 


Social. — The  staff  of  The  Midland  ElectricfManufacturing  Co., 
Ltd.,  have  formed  a Staff  Social  Club  and  held  their  first  Dinner 
and  Musical  evening  at  the  White  Horse  Hotel,  Birmingham , on 
Thursday,  April  14,  when  over  40  members  spent  an  enjoyable 
time,  W.  L.  Barber,  Esq.,  Managing  Director,  presiding. 

Traitsformors  for  N.Z.  — The  P.W.D.  want  ten  single-phase 
oil-cooled  transformers  for  the  conv/ersion  of  hree-phase, 
50-cycle  current  from  50,000  to  11,000  volts.  Tenders  with 
deposit  of  £100  by  June  28,  to  Sec.,  Public  Works,  Tenders 
Board,  Government  Buildings,  Wellington.  Copies  of  Speci- 
fication may  be  seen  at  Department  of  Overseas  Trade  (Room  59) . 

Dublin  . — At  the  last  monthly  meeting  of  the  Municipal 
Council,  Alderman  Shields  moved  the  Electricity  minute  dealing 
with*  the  Liffey’s  power  possibilities.  It  recommended  that  the 
Council  obtain  an  expert  survey  and  report  on  the  cost.  Mr. 
Forrestal,  in  suggesting  that  the  matter  be  held  over  for  six 
months,  said  that  this  was  a matter  which  should  be  taken 
in  conjunction  with  the  whole  country.  The  future  prosperity 
of  Ireland  would  depend  upon  the  harnessing  of  all  the  great 
rivers  for  electrical  power.  Finally,  the  matter  was  allowed 
to  stand  over  as  suggested. 

Tenders  Accepted. — The  London  County  Council  have  recently 
placed  contracts  for  electric  traction  lamps  with  the  British 
Union  Lamp  Works,  Ltd.,  Huyton  Quarry,  near  Liverpool, 
English  Electric  & Siemens  Supplies,  Ltd.,  38-39,  Upper  Thames 
Street,  E.C.4,  and  Stella  Lamp  Co.,  Ltd.,  Winchelsea  Road, 
Harlesden,  N.W.10.  They  have  also  accepted  the  Tender  of 
the  Western  Electric  Co.,  Ltd.,  North  Woolwich,  E.16,  for  the 
supply  of  low-tension  electric  cables,  etc.,  required  in  connection 
with  the  construction  and  reconstruction  of  the  tramways  from 
West  India  Docks  to  Mare  Street,  for  the  sum  of  £3,767  5s.  8d. 

Railway  Progress. — As  mentioned  in  a separate  paragraph.  Sir 
William  Forbes,  General  Manager  L.B.S.C.  Railway,  recently 
distributed  the  certificates  at  the  Crystal  Palace  School  of 
Practical  Engineering,  and  spoke  of  the  development  in  the 
railway  world  during  his  48  years'  connection  with  it — he  started 
at  16,  in  1873.  He  was  specially  pleased  with  the  results  of 
electrification.  They  had  been  extraordinary — from  50  to  200  per 
cent,  more  passengers  and  the  same  increase  of  security.  He 
was  contemplating  extensions  of  the  system  for  suburban  traffic, 
and  possibly  to  the  main  line  service,  but  the  financial  problem 
made  it  difficult  to  get  on  with  the  work  at  the  present  time. 

fervice  Notes. — The  following  revision  of  the  substantive 
scales  of  pay  of  certain  grades  of  the  electrical  generating, 
etc.,  staffs  employed  at  H.M.  Dockyards  and  naval  estab- 
lishments at  home  is  approved.  Weekly  rate  for  hired  men  : — 
Mains  and  distribution  supervisor,  51s.  to  Cos',  (for  a working 
week  of  47  hours)  ; and  “ A ” class  station  supervisor,  59s.  6d. 
to  73s.  6d.  (for  a working  week  of  55  hours,  working  in  shifts). 
These  rates  are  subject  to  the  regulation  deduction  in  the  case 
of  established  men.  For  “ B ” class  station  supervisors  and 
drivers  and  dynamo  attendants,  the  revised  rate  is  4.^3.  iod. 

Blackburn. — The  Electricity  Committee  have  received 
applications  to  extend  the  supply  of  current  from  their  new 
station  to  Oswaldtwistle;  Clitheroe  rural  district,  Ramsgreave, 
Accrington  and  Samlesbury.  The  Committee  are  already 
committed  to  supply  Great  Harwood;  Rushton  and  Darwen, 
and  the  new  applications  have  been  deferred. — Members,  of  the 
Electricity ’Committee,  accompanied  by  Mr.  P.  P.  Wheelwright, 
electrical  engineer, . paid  a visit  of  inspection  to  the  new 
generating  station  at  Whitebirk;  on  April  7.  It  is  almost 
completed. The  T.C.  has  decided  to  apply  for  member- 

ship of  the  E.D.A. 

Urban  E.  8.  ©0.f  Ltd. — Although  there  was^an  increase  in 
gross  profit  for  the  year  1920  over  1919, the  directors  are  not 
recommending  a resumption  of  dividend  on  the  Cum.  prefs. 
After  meeting  interest,  debenture  stock  redemption  and  income 
tax  there  is  an  available  balance  of  £27,163,  of  which  £25,000 
is  allocated  for  depreciation  and  the  remainder  carried  forward. 
The  enlarged  powers  which  the  Electricity  Commissioners  and 
the  Ministry  of  Transport  are  seeking  to  enable  them  to  revise 
maximum  prices  irrespective  of  the  limitations  imposed  by  the 
Statutory  Undertakings  (Temporary  Increase  of  Charges)  Act, 
1918,  have  not  yet  been  obtained,  and.  consequently  those 
undertakings  which  have  been  able  to  obtain  only  the  in- 
adequate relief  afforded  undfcr -the  terms  of  that  Act  are  still 
restricted  thereto. 


Lighting  Plant  for  8erbia.— Two  40  kw.  dynamos  and  50 
km.  of  overhead  cable,  etc.,  ate  required  * for  the  lighting  of  a 
town  in  Serbia  (about  1,200  houses).  Pai  ticulars  from  Depart- 
ment of  Overseas  Trade.  The  Serb-Croat -Slovene  State  is  one  ( 
of  the  countries  to  which  the  export  credit  scheme  applies. 

Faraday  House. — As  a result  of  the  examination  on  April  - 
12,  13,  and  14,  Messrs.  H.  G.  Spencer  (Erith  County  School), 

E.  F.  Smith  (Emanuel  School),  E.  W.  M.  Scott  (Oundle  School), 
and  W.  A. 'Bennett  (Mundella  Sec.  School),  have  been  awarded 
an  Entrance  Scholarship,  Exhibitions  and  an  Entrance  Prize 
respectively. 

Crystal  Palace  Engineering  Society.— The  “ Wilson  Premium/* 
ior  the  best  paper  read  before  this  society  during  the  past  session,  < 
has  been  awarded  to  C.  W.  Carter,  for  his  paper  on  “ Reinforced 
Concrete.”  Other  papers  read  during  the  session  were  “ Time 
Recorders,”  by  L.  P.  Floyd  ; “ Permanent  W?.y,”  by  E.  H.  B. 
Phillips  ; “ Locomotives  of  the  L.  and  N.W.  Railway,”  by  C.  F. 
Moore  ; “ Engineering  of  Antiquity,”  by  E.  G.  Elton,  and 
“ Tunnelling,”  by  D.  M.  Cameron.  The  Premium  was  handed 
to  Mr.  Carter  by  Sir  William  Forbes,  General  Manager  of  the 

L. B.  and  S.C.  Railway,  on  the  occasion  of  the  145th  Conference 
of  the  Crystal  Palace  School  of  Practical  Engineering,  at  t^hich 
he  presided  on  April  14. 

Meetings. — The  Annual  General  Meeting  of  The  Electrical 
Trades  Benevolent  Institution  , will  . be  held  at  the  offices  of 
the  Cable  Makers’  Association,  Sardinia  House,  Sardinia  Street, 
Kingsway,  W.C.2,  .on  Monday,  25th  inst.,  at  2.3*0  p.m, 
— —The  Junior  Inst,  of  Engineers  will  meet  on  Friday,' 
22nd  inst.,  at  Caxton  Hall,  at  8 p.m.  Lecturette, 

“Construction  and  Working  of  Marine  Water-tight  Door?,” 
by  H.  P.  H.  Anderson  (Member).  Slides.  Also  on , Friday,.  . 
29th  inst.,  at  Caxton  Hall,  at  8 p.m.  Discoursive  Lecturette,- 
“ Rambling  Remarks  on  Expert  Evidence,”  by  W.  A.  Tookey, 

M. I.Mech.E.  (Member).  And  on  Friday,  May  6,  at  jQaxt 

Hall,  at  8 p.m.  Lecturette,  “Fire  Resistance  of  Aggregates  , 
for  Reinforced  Concrete,”  by  D.  W.  Wood  (Associate).  • - ' ’ 

Marconi  in  Peru. — By  agreement  with  the  Peruvian  Govt..1 
Marconi’s  Wireless  Telegraph  Co.,  Ltd.,  will,  on  May  1,  take, 
over  and  operate  for  25  years  the  whole  of  the  postal  tele-* 
graphic  and  wireless  services  of  Peru,  receiving  as  remuneration 
5 per  cent,  of  the  gross  receipts  of  the  services  and .59  per  cent, 
of.  the  annual  profits.  Sir  William  Slingo,  late  Engineer-in-  . 
Chief  of  the  British  P.O.,  who  was  commissioned  by  the  Marconi'* 
Co.  to  examine  the  Peruvian  postal  and  telegraph  ^nation, 
has  now  accepted  the  position  of  Chief  of  the  Peruvian  Postal 
and  Telegraph  Dept.,  and  will  act  in  this  position  on  behalf 
of  the  Marconi  Co.  The  postal  and  telegraphic  conditions  in 
Peru  are  of  interest  as  some  of  the  9,000  miles  pf  telegraph, 
communications  exist  at  a height  of  16,000  ft.,  notably  where 
crossings  are  made  of  the  Andes. 

CRYSTAL  PALACE  SCHOOL  QF, 
PRACTICAL  ENGINEERING 

(E*tabll.l>«d  1872). 

Principal  : J.  W.  WILSON,  H.I.C.E.,  M.I.MECH.E. 

; The  New  Course  commences  on  April  27.  New  Students  enter 
I at  the  School  on  the  morning  of  April  25. 

Prospectus  sent  on  application  to  the  Principal. 
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HINTS  ON  LOCALISING  AND  EXPEDITIOUS 
METHODS  OF  REPAIRING  FAULTS  IN  COLLIERY 
A.C.  PLANT.* 


By  E.  Cunningham. 


At  the  present  time,  when  everything  connected  with 
collieries  is  being  reviewed,  with  the  object  of  increasing 
the  production  and  output  of  coal,  and  a fair  percentage 
is  lost  annually  due  to  stoppages  of  electric  plant  caused  by 
breakdowns,  faults,  etc.,  it  is  up  to  us  to  think  out  and 
devise  methods  to  reduce  this  percentage  to  a minimum. 

We  mostly  all  know  from  experience  how  many  valuable 
hours  may  be  lost  in  tracing  a small  defect  in  some  electrical 
apparatus;  the  writer  puts  forward  a few  hints  which  he 
thinks  would  save  much  time  and  also  might  be  the  means 
of  bringing  out  other  points  and  suggestions  which  may  be 
of  value  to  the  members. 

In  the  first  place,  when  the  electrician  receives  the  mes- 
sage regarding  the  fault  or  breakdown  it  is  usually  very 
vague,  and  the  question  arises  as  to  what  are  the  neces- 
sary tools,  material  and  testing  instruments  required  to  carry 
out  the  repair. 

Portable  Repair  Outfit . — If  the  motor  or  apparatus  is 
situated  at  a considerable  distance  from  the  pit  bottom  any 
risk  of  having  to  come  back  to  the  surface  for  tools,  etc., 
should  be  eliminated  as  far  as  possible.  Therefore  when 
the  electrician  receives  a call  to  a breakdown  underground, 
he  should  take  with  him  : 


In  the  writer’s  opinion  a good  substitute  for  the  megger 
or  galvanometer  and  one  which  has  a wider  scope  of  useful- 
ness in  fault  testing,  provided  the  supply  voltage  is  not  more 
than  500  volts,  is  a portable  form  of  test  lamp  or  lamps. 

This  should  take  the  form  of  batten  holders  fitted  to 
a good  strong  wooden  box,  the  connections  from  holder  or 
holders  should  be  connected  to  two  terminals  inside  the  box. 
From  the  same  terminals  two  single  core  rubber  insulated 
flexible  cables  are  taken  through  holes  in  the  box,  the  ends 
of  these  cables  should  be  connected  to  two  rigid  copper  wires 
on  which  strong  insulating  handles  have  been  fitted.  A large 
insulating  washer  at  the  ends  of  the  handles  would  act  as  a 
guard  and  prevent  accidental  contact  with  the  copper  points. 
A cover  could  be  fitted  over  the  lamps  to  protect  same  from 
damage  in  transit.  A test  lamp  constructed  on  these  lines 
could  be  handled  with  safety. 

Carbon  filament  lamps  should  be  used  as  any  variation  of 
the  voltage  is  easier  detected  bv  the  eye  than  would  be 
the  case  using  metallic  filament  lamps.  When  the  electrician 
proceeds  to  locate  a fault  he  should  use  common  sense 
reasoning  and  look  at  the  situation  not  only  from  his  own 
point  of  view  as  an  electrician  but  also  from  .that  of  the 
manager  who  is  responsible  for  the  output  of  co^l. 

All  tests  shouild  be  carried  out  systematically  so  that  no 
electric  plant  is  stopped  unless  absolutely  necessary  and 
then  only  for  the  shortest  possible  time ; also  nothing  "should 
be  taken  for  granted. 

Cables. — The  manufacture  of  cables  has  been  brought  to 
such  a high  stale  of  efficiency  that  one  seldom  hears  of  a 
breakdown  in  the  insulation  unless  it  has  been  caused  by 
the  following:  Mechanical  damage  to  the  armouring;  water 
getting  into  joint  boxes  (that  have  not  been  filled  in  with 
bitumen)  ; or  heat  from  an  external  source  affecting  the 
• condition  of  the  insulation.  In  most  cases  a physical  exami- 
nation of  the  cable  will  usually  show  where  the  fault  has 
taken  place ; if  it  be  found  damaged  at  a certain  part  and  the 
cable  is  the  main  feeder  for  a section  of  the  pit,  the 
electrician  must  isolate  the  defective  part  of  cable  as 
quickly  as  possible  and  so  allow  the  other  motors  in  the 
section  to  continue  working.  To  illustrate  this  point  we  will 
take  a sketch  (Fig.  1)  of  a supposed  feeder  for  a section 
of  the  pit,  and  the  cable  has  been  damaged  at  X,  causing 
a short-circuit.  This  will  necessitate  cutting  and  laying 
back  the  armouring  so  that  the  cores  can  be  reinsulated 
and  then  a joint  box  fitted  on  and  filled  in  with  bitumen. 
Now  this  would  probably  take  from  four  to  five  hours,  and 
the  whole  section  stopped  until  the  repair  was  effected.  If 
in  the  other  case  the  cable  had  been  disconnected  at  E this 
would  have  allowed  the  other  part  of  the  section  (A,  B,  C,  D) 
to  get  working.  The  damaged  part  could  then  have  been 
repaired  and  a joint  box  fitted,  and  the  final  connecting  up 
at  E could  have  been  carried  out  between  shifts. 

In  the  case  of  a short  circuit  in  a cable  chat  cannot  be 
located  by  physical  examination  we  decide  to  break  the  cable 


1.  — A good  selection  of  tools; 

2.  — Insulating  materials  such  as  mica,  leatheroid,  etc., 

which  would  be  useful  for  making  insulating  washers 
and  bushes  or  for  putting  between  coils  in  the  event 
of  a short-circuit.  Also  insulating  tapes  for  repair- 
ing cable  connections; 

3.  — A few  spare  brushes  if  the  motor  is  a slip-ring  type, 

also  finger  tips  and  barrel  contacts  for  the  control 
gear; 

4. — A small  box  containing  an  assortment  of  small  screws, 

nuts,  washers  and  odd  springs  suitable  for  brush 
holders,  etc.,  also  various  sizes  of  fuse  wire; 

5.  — Testing  instruments.  The  usual  ones  are  the  megger 

and  galvanometer ; the  latter  is  the  most  popular  one, 
as  it  is  much  lighter  to  carry  underground. 

* Paper  read  at  a meeting  of  the  Lothians  Branch  of 
the  Association  of  Mining  Electrical  Engineers,  Edinburgh, 
on  November  27  With  acknowledgments  to  The  Mining 
Electrical  Engineer. 


into  sections.  We  will  take  the  same  sketch  and  X will 
represent  the  fault  we  are  trying  to  find.  Now  if  we  break 
the  connections  at  D and  try  the  circuit-breaker  at  A we 
would  find  that  the  cable  is  clear  up  to  this  point  and 
therefore  we  have  confined  the  fault  to  half  the  total  length 
of  cable.  We  could  reconnect  at  this  point,  as  we  now 
know  that  the  fault  lies  between  the  points  F and  D.  We 
would  then  take  the  nearest  point  midway  between  F and  D 
which  would  be  E and  disconnect.  On  trying  the  circuit 
breaker  at  A we  would  find  that  the  cable  was  still  clear  up 
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to  this  point  and  the  fault  would  then  be  confined  to  a sec- 
tion, the  length  of  which  would  only  be  a quarter  of  the 
total  length. 

As  this  section  could  not  be  split  up  any  further  it 
would  be  kept  isolated  and  so  allow  the  other  plant  in  the 
section  to  continue  working  during  the  time  it  would  take 
to  locate  <and  repair  the  fault  in  the  section  E F. 

In  besting  shorts  in  cables  some  might  take  exception  to 
the  method  of  using  the  circuit  breaker  but  it  is  a con- 
vincing one,  w'hereas  ih  testing  w ith  the  megger  or  galvo.  one 
can  be  badly  misled  by  some  minor  circuit  across  the  mains, 
such  as  a voltmeter  fixed  in  a remote  part  of  the  circuit. 

To  locate  a fault  in  a cable  that  does  not  show*  any  out- 
ward signs  of  damage  the  writer  gives  details  of  a test  he 
applied  and  which  proved  very  successful. 

A short-circuit  developed  'between  two  cores  of  a 3-core 
37/15  swg.  d.w  a.  vulcanised  bitumen  cable  installed  in  a 
vertical  shaft  120  fathoms  in  depth.  The  cable  was  in  one 
continuous  length.  On  the  surface  the  lighting  was  taken 
from  a 2qo  volt  D.C.  generator.  Two  leads  were  taken 
from  this  generator  and  connected  to  the  twfo  faulty  cores, 
a water  resistance  was  inserted  in  one  of  the  leads.  The 
resistance  was  adjusted  until  25  amps,  flowed  through  the 
short-circuit  in  the  cable  when  the  D.P.  swatch  was  closed. 

A Purveyor’s  dial  compass  was  held  quite  close  to  the 
cable  w'here  it  entered  tfhe  shaft  at  the  surface.  When  the 
D.P.  swatch  was  closed  the  needle  swung  round  and  pointed 
to  the  armouring  of  the  cable;  when  the  D.P.  switch  w*as 
opened  the  needle  turned  round  to  its  original  bearing.  This 
test  was  repeated  every  two  fathoms  down  the  shaft  until 
a point  was  reached  when  no  movement  of  the  needle  took 
place  when  the  current  was  switched  on  and  off  afld  it  was 
possible  to  get  a part  of  the  cable  where  a movement 
of  the  compass  a distance  of  six  inches  up  or  down  made  the* 
needle  deflect  or  remain  stationary  w*hen  the  current  was 
switched  on.  The  time  taken  to  locate  this  fault  was  one 
and  a half  hours.  When  the  cable  was  opened  up  the  fault 
was  f(/imd  at  the  part  indicated  by  the  test.  The  cores 
were  reinsulated  and  a joint  box  fitted  to  this  part  of  the 
cable  and  the  repair  completed  in  iS  working  (hours. 


A 2 B 2 


Fig.  a, 


Slip-ring  Motor  and  Control  Gear.—? When  the  electrician 
proceeding  to  a fault  on  a motor  has  to  .pass  on  his  road 
inbve  the"  distribution  panel  with  the  feeder  for  this  parti- 
cular motor,  he  should  examine  this  and  test  with  the 
lamps  to  prove  whether  the  supply  to  the  feeder  is  correct 
or  not.  Otherw  ise  he  may  .pass  this  panel  and  find  on 
testing  at  the  motor  end  that  the  fault  lies  at  the  distribu- 
tion end;  the  distance  between  the  two  points  may  be  con- 
siderable. When  he  gets  to  the  motor  house  he  should 
give  the  attendant  a fair  hearing  as  to  what  has  taken  place, 
a’s  very  often  an  observant  attendant  can  save  the  electrician 
a great  deal  of  time  and  trouble,  but  where  possible  the 
electrician  should  confirm  the  attendant’s  statement  by  seeing 
what  actually  takes  place  for  himself. 

Short  in  Rotor  Circuit.—  This  circuit  consists  of  the  rotor 
winding,  slio  rings,  brush  gear  and  resistance  elements.  If 
the  brushes  are  lifted  off  the  slip  rings,  and  then  the  circuit 
breaker  put  in  and  the  controller  handle  moved  to  the  first 
step,  should  the  motor  start  up  this  would  show’  the  fault 
to  be  in  the  rotor  winding  or  in  the  slip  rings.  Should  fhe 
motor  fail  to  start  up  this  would  prove  the  rotor  winding 
and  slip  rings  probablv  to  be  in  order;  the  brush  gear 
rould  then  be  isolated  and  tested  and  so  on  until  the  fault 
was  located. 


Broken  or  Bad  Connection  in  Sto^or  Circuit. — This  circuit: 
consists  of  the  stqtor  windings,  controller  and  circuit 
breaker.  An  examination  of  the  controller  should  be  made 
first,  as  this  w ould  be  a likely  place  for  this  fault  to  happen. 
Should  this  show'  no  result  the  three  cables  at  the  stator 
terminals  should  be  disconnected  and  kept  apart.  The  cir- 
cuit breaker  could  then  be  put  in  and  the  controller  handle- 
moved  to  the  first  step  and  the  three  stator  cables  tested 
by  means  of  the  test  lamp.  If  the  lamp  showed  a full  glow 
between  A and  B phases  and  B ‘ and  C phases  the  fault 
would  be  in  the  stator  as  this  would  prove  that  the  supply 
was  correct  to  this  point.  If  the  lamp  failed  to  light  or  only 
gave  a red  glow  across  two  plhases  the  next  point  to  test 
would  ibe  ir.  the  stator,  as  this  would  prove  that  the  supply 
and  if  this  still  show'od  a fault  the  three  incoming,  mains  to 
the  circuit  breaker  could  be  tested;  if  these  showed  by  test 
to  be  correct  the  fault  would  be  probably  in  the  circuit 
breaker.  1 

Coal  Cutters. — On  the  road'  inbve  to  a fault  the  gate-end 
sw  itch  could  be  tested  with  the  lamp  and  the  circuit  proved 
up  to  this  point.  With  the  gate-end  switch  in,  the  pommel 
could  be  withdrawn  from  the  machine  and  tested  with  the 
lamp,  this  would  prove  the  trailing  cable/ 

Then  with  pommel  entered  into  the  machine  and  the- 
machine  starting  switch  in  “ off  ” position,  the  live  side  of 
this  sv.  it  o could  be  tested.  This  w ould  prove  the  circuit  up 
to'  the  stator  cables. 

Rep-jit: s. — When  the  fault  has  been  located  the  next 
thing  is  the  quickest  possible  repair  to  keep  the  motor  run- 
ning until  the  winding  shift  is  finished,  always  provided  the 
repair  will  not  take  longer  time  than  it  would  to  replace 
the  motor  or  switchgear.  In  the  case  of  an  earth  in  a 
stator  winding  due  to  a breakdown  in  the  slot  insulation, 
if  the  earth  is  on  the  one  slot  only  this  slot  should  be 
isolated  by  altering  the  end  connections,  or  if  necessary  the 
whole  coil  should  be  isolated.  If  in  another  case  it  was  a 
coil  she  rt-circui ting  between  turns  and  forming  a closed 
circuit  in  itself  the  coil  or  slot  should  be  isolated  as  in  the 
first  case  and  then  all  the  conductors  cut  to  make  an  open 
circuit  : otherwise  the  alternating  flux  in  the  core  would 
generate  heavy  currents  in  the  coil  and  the  heating  effect 
of  same  would  damage  the  insulation. 

Typical  Repairs. — The  writer  gives  details  of  some  repairs 
he  has  carried  out,  to  illustrate  what  can  be  done  to  keep 
electric  plant  running  until  such  times  as  it  can  be  re- 
placed or  permanently  repaired  without  loss  of  time  and 
output. 

A short  circuit  developed  in  the  rotor  of  a 150  h.p.  3,000 
volt  motor  driving  an  endless  rope  haulage  drawing  a 
main  dook. 


i The  total  weight  of  the  motor  is  3 tons  15  cwl.  The 
| rotor  is  a bar  wound  type  with  soldered  joints  at  both  ends. 
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Dimensions  of  rotor:  Diameter  4 ft.  6 in.;  width  across 
the  winding,  2 2 in.;  number  of  slots  in  rotor,  360;  num- 
ber of  bars  per  slot,  2 ; number  of  slots  per  pole  per  phase, 
6;  speed  300  r.p.m. ; periods  50;  20  pole  winding. 

The  short  circuit  took  place  in  two  adjacent  slots  between 
top  and  bottom  bars  and  earth,  both  slots  were  in  the 
one  phase. 

To  draw  this  rotor  and  move  it  to  the  surface  would 
have  taken  at  least  two  shifts,  and  if  the  faulty  bars  had 
been  replaced  the  repair  would  have  taken  from  10  to  14 
days.  At  least  one-fifth  of  the  winding  would  have  had  to 
be  disturbed  to  get  the  old  bars  out  and  new  ones  in  as 
in  this  type  the  bars  are  put  in  from  one  end  and  then  bent 
to  the  step  of  the  winding.  The  diagram  (Fig.  2)  shows  a 
section  of  the  winding  equal  to  4 poles,  and  one  bar  per  |X)le 
per  phase,  and  one  phase  only,  for  clearness.  As  it  meant 
a big  loss  of  time  and  output  to  replace  the  bars  it  was 
decided  to  isolate  the  two  slots. 

Slot  No.  73  on  the  diagram  represents  one  of  the  faulty 
ones  ; we  have  two  conductors,  -one  top  and  one  bottom,  in 
this  slot  which  had  to  be  isolated  and  the  continuity  of 
the  phase  maintained. 

The  top  one  is  connected  to  a bottom  bar  at  Bi  and  B2, 
so  that  if  \ye  isolate  the  bar  at  these  points  we  would  have 
to  run  an  external  connection  between  Bt  and  B2.  As 
this  meant  passing  a connection  from  one  side  of  the  wind- 
ing to  the  other,  through  the  spider,  rather  than  do  this  it 
was  decided  to  isolate  the  bottom  bar  in  slot  104  which  is 
the  one  connected  to  the  faulty  bar.  A cross  connection  was 
then  run  front  Bi  to  B3  as  shown  bv  the  dotted  lines.  The 
bottom  bar  in  slot  73  was  isolated  in  the  same  way  by 
isolating  the  top  bar  in  slot  37  and  cross  connecting  Ai 
and  A3: 

The  other  faulty  slot  not  shown  in  diagram  was  isolated 
by  the  same  method.  Fig.  3 shows  the  repair  connec- 
tions on  the  rotor  winding. 

The  actual  time  taken  to  carry  out  this  repair  was  nine 
hours;  it  was  done  about  seven  months  ago  and  the  motor 
is  still  operating  satisfactorily. 

(To  be  continued.) 


CINEMATOGRAPH  STUDIO  LIGHTING. 


Gasfilled  v.  Arc  Lamps. 


The  gasfilled  metallic  filament  lamp  is  rapidly  grow- 
ing in  favour  as  an  illuminant  for  portrait  studio  light- 
ing, but  its  use  in  the  production  of  cinematograph 
films  has  not  yet  been  extensively  developed.  An  ac- 
count of  some  experiments  in  this  direction  recently 
made  with  Osram  Gasfilled  lamps  in  the  studios  of 
Messrs.  Holams,  Ltd.,  may  therefore  be  of  interest. 

The  orthochromatism  of  modern  films,  by  wivch 
colours  are  given  their  true  relative  tone  values  when 
exposed  in  daylight,  is  of  little  advantage  when  the 
exposure  is  made  under  arc  lamps  emitting  a pre- 
dominance of  blue  and  blue-violet  ravs.  In  the  gas- 
filled lamp,  however,  the  photographer  has  a light 
source  rich  in  red,  orange  and  yellow  ravs.  Thus  the 
resultant  light  is  a closer  approximation  to  daylight 
than  that  often  used  and  the  images  on  standard 
orthochromatic  film  are  more  colour-true. 

In  the  tests  mentioned  above,  a large  number  of 
models  and  colour  schemes  were  photographed,  and  it 
was  found  that  it  was  necessary  for  the  artistes  to  use 
little  or  no  make-up  other  than  that  necessary  for 
special  character  effects. 

The  two  illustrations  reproduced  are  sections 
of  films  of  the  same  scene  taken  on  the  same  day  under 
exactly  identical  conditions,  the  one  under  arc  lamps 
and  the  other  under  the  light  from  Osram  Gasfilled 


lamps.  The  colour  scheme  -was  purposely  made  as  rich 
and  comprehensive  as  .possible  so  as  to  present  a really 
difficult  subject.  *The  background  consisted  of  three 
panels — in  the  centre,  an  Indian  rug  having  a warm 
pattern  of  red,  yellow,  green  and  blue.  The  side  panels 
were  of  rose  red  velvet  and  black  and  yellow  striped 
silk  espectively.  The  sitter  was  also  a somewffiat  diffi- 
cult subject,  being  fair,  with  light  brown  hair  and  blue- 
grey  eyes.  Her  dress  was  of  natural  Shantung  with 
navy-blue  collar  and  cuffs.  Fig.  1 was  taken  with  12 
enclosed  arc  lamps,  taking  15  amps,  each  at  200 
volts,  a total  of  36  kw.  Fig.  2 was  taken  immediately 
afterwards,  with  16  1,500  watt  Osram  Gasfilled  lamps 
in  G.E.C.  studio  reflectors,  and  consuming  in  all  24  kw. 

The  results  of  these  experiments  tend  to  show  that 
the  gasfilled  lamp  is  worthy  of  playing  a much  larger 
part  in  film  production  than  hitherto,  from  the  point 


Fig.  2. 


of  view  of  film  quality  alone.  They  have,  however, 
other  inherent  advantages,  e.g.,  they  are  very  light 
and  easily  handled  so  that  replacements  can  be  made 
quickly.  Moreover,  the  absence  of  complicated 
mechanism  makes  for  simplicity  of  operation  and  low- 
cost  of  supervision  and  maintenance,  a small  staff  of 
electricians  only  being  needed  for  the  largest  installa- 
tion. 

Gasfilled  lamps  are  obtainable  for  all  standard  volt- 
ages and  are  suitable  for  both  A.C.  and  D.C.,  so  that 
no  energy  is  wasted  in  resistances  and  no  converters 
are  necessary.  Other  valuable  features  are  that  the 
quality  of  the  light  does  not  vary  appreciably  through- 
out the  life  of  the  lamps,  reaches  its  full  value  immedi- 
ate! v the  lamp  is  switched  on,  and  is  perfectly  steady. 

Finally  the  question  may  arise  as  to  the  dazzling 
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effect  of  the  intensely  brilliant  gasfilled  lamps,  but  if 
these  are  installed  with  large  white  reflectors  behind 
and  suitable  diffusers  in  front  the  glare  is  not  any 
greater  than  that  of  the  usual  arrangement  of  arc 
lamps. 


MERSEY  AND  WEST  LANCASHIRE 
ELECTRICITY  DISTRICT. 


The  first  decision  to  be  made  known  by  the  Electricity 
Commissioners  in  connection  with  an  “ Electricity 
District  M hits  just  been  announced,  and  is  therefore  of 
interest. 

As  a result  of  the  recent  inquiry  at  Liverpool  into 
the  two  schemes  submitted  respectively  by  the  Con- 
ference of  Mersey  and  West  Lancashire  Electricity 
Authorities,  and  by  the  Corporations  of  Wallasey  and 
Birkenhead,  the  Commissioners  have  decided  that  (1) 
the  area  provisionally  determined  is  confirmed  subject 
to  the  inclusion  of  the  urban  districts  of  Lymm,  Hay- 
dock,  Northwich,  Middlewdch  and  Winsford,  and  the 
rural  district  of  Northwich.  (2)  A joint  electricity 
authority  will  be  formed  for  the  whole  district.  (3) 
The  advantages  to  the  local  authorities  of  the  Wirral 
peninsula  of  independent  combination  will  for  some 
years  outweigh  those  of  inclusion  in  the  scheme  for  the 
whole  area.  Subject  to  liaiison  with  the  joiint  electricity 
authority,  a separate  committee  will  be  established 
representative  of  the  local  authorities  for  the  following 
districts,  namely,  the  County  Boroughs  of  Birkenhead 
and  Wallasey,  the  Urban  Districts  of  Hoy  lake  and 
West  Kirby,  Bromborough,  Higher  Behington,  Lower 
Bebington,  and  Neston  and  Parkgate,  and  the  Rural 
District  of  Wirral  (called  the  “ Wirral  Area  :’).  It 
may,  however,  be  found  advantageous  to  merge  the 
Wirral  committee  in  the  joint  authority  at  some 
future  date.  (4)  A capital  station  in  the  neighbour- 
hood of  Liverpool,  and  a transmission  system  connect- 
ing it  with  Liverpool,  Bootle,  Presoot  and  St.  Helens 
i*  immediately  required,  and  will  be  of  advantage  to 
the  neighbouring  districts.  (5)  The  fullest  and  most 
efficient  use  should  be  made  of  the  generating  plant  of 
the  Mersey  Power  Co.,  Ltd.,  who  may  be  empowered 
to  extend  their  operations  by  bulk  supply  or  otherwise 
into  neighbouring  districts.  The  company  wniJl  have 
separate  representation  upon  the  joint  authority,  to 
which  it  will  elect  one  member.  (6)  The  areas  of  the 
Wirral  Committee  and  the  Mersey  Power  Co.,  Ltd., 
should  in  due  course  be  linked  up  with  the  remainder 
of  the  area.- 

The  Commissioners  have  accordingly  decided  to  pre- 
pare a draft  Order  to  cover  the  above  findings,  pro- 
viding (inter  alia)  for  the  joint  authority  and  the  Wirral 
committee  respectively  being  required  to  submit,  within 
a period  of  two  years  from  the  date  of  their  formation, 
proposals  for  giving  or  securing  a supply  in  unoccupied 
areas  where  there  is  a reasonable  prospect  of  such 
supply  being  remunerative.  Also,  for  the  administra- 
tive expenses  of  the  joint  authority  being  met  by  con- 
tributions from  each  of  the  interests  represented  on 
the  authority,  and  for  any  deficiency  on  revenue 
account  which  may  arise  from  the  supply  of  electricity 
being,  by  a readjustment  of  charges  or  otherwise,  met 
only  by  those  undertakings  w’hioh  are  connected  writh 
the  joint  authority’s  transmission  system;  as  well  as 
for  the  necessary  financial  powers  being  conferred  on 


the  joint  authority  and  the  Wirral  committee,  subject 
in  the  former  ca«e  to  the  enactment  of  the  Electricity 
(Supply)  Bill  recently  reintroduced  before  Parliament. 

Pending  the  establishment  of  the  joint  authority  and 
the  Wirral  committee,  the  Commissioners  will  ask  the 
parties  concerned  to  form  two  small  provisional  com- 
mittees with  whom  the  Commissioners  may  consult 
from  time  to  time  with  regard  to  any  development  of 
supply  in  the  electricity  district  andythe  Wirral  area, 
respectively. 

The  observations  of  the  parties  represented  at  the 
recent  inquirv  will  be  invited  op  the  clauses  of  the 
draft  Order  before  the  Commissioners  hold  the  further 
inquiry  required  by  Section  5 (4)  of  the  Electricity 
(Supply)  Act,  j 9 j 9 


THE  ELECTRIC  HOME. 


How  to  Get  it  Apprfxiated, 


At  the  present  time  it  is  difficult  in  many  districts  for 
electrical  engineers  to  deal  with  the  amount  of  general 
business  which  is  offered  to  them,  and  to  seek  new  con- 
nections may  remain  difficult  for  some  little  time. 
There  is,  however,  evidence  to  show  that  the  use  of  small 
electrical  accessories  is  not  being  pushed  as  it  might 
be,  though  it  will  generally  be  found  that  additions  can 
be  made  with  these  accessories  without  appreciably 
affecting  the  position  ol  the  supply  undertaking,  either 
in  regard  to  station,  mains  or  metering. 

Domestic  accessories  offer  two  advantages.  They 
bring  in  a revenue  which  in  the  aggregate  is  worth 
having,  particularly  as  much  of  k is  secured  at  lighting 
rates,  and,  therefore,  the  average  obtained  -ies  between 
the  local  heating  and  lighting  rates.  The  other  and 
perhaps  greater  advantage  of  pushing  these  appliances 
lies  in  the  fact  that  they  trive  satisfaction  to  the  users, 
provide  them  with  conveniences  which  otherwise  they 
could  not  enjoy  at  all,  and  gradually  lead  them  on  to 
the  fuller  use  of  electricity  in  the  home.  Flat-irons, 
kettles  and  fans,  and  also  suction  cleaners,  in  fact,  prove 
the  besit  of  all  missionaries  or  canvassers  for  the  electric 
home,  as  presented  in  two  attractive  booklets, 
“ Woman’s  Work  is  Never  Done  ” and  The  Home 
of  1921,”  produced  by  the  Electrical  Development  Asso- 
ciation. Both  are  admirably  conceived  and  executed,  and 
could  be  used  with  advantage  by  the  electrical  supply 
industry.  ' 

A NEW  PROJECTION  I-AMP. 


A projection  arc  lamp  using  larger  currents  and  smaller 
carbons  than  usual  is  described  in  recent  issues  of  Zeit- 
schrift  fur  technische  Physic  and  Central-Zeitung  fur  Optik 
und  lMechanik.  The  lamp  is  of  the  Beck  type,  manufac- 
tured by  Messrs.  C.  P.  Goerz,  and  the  efia.  of  the  carbons 
has  been  reduced  to  .44  times  that  of  the  older  type,  the 
area  being  reduced  to  about  .19.  with  the  result  that  a sur- 
face brightness  of  1,260  candles' per  sq.  mm.  of  the  cross- 
section  of  the  carbons  has  been  attained.  This  is  seven 
times  the  surface  brightness  of  ordinary  arc  lamps,  and 
twice  that  of  the  previous  Beck  type  of  lamp.  In  a com- 
parison experiment  it  was  found  that  the  Goerz-Beck  lamp 
using  25  amps,  gave  a projection  picture  of  the  3ame 
brightness. as  an  ordinary  lamp  using  50  amps.  The  new 
type  of  lamp  is  specially  suited  for  the  projection  of  auto- 
chrome pictures.  (Technical  Revinv.) 
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^ * Eye-Reft**  fittings 
are  made  in  a variety 
of  patterns,  to  take  gas- 
filled  lamps  from  6 ) to 
500  watts.  In  quality  of 
conftru&ion  and  beauty 
of  design,  “Eye-Reft" 
fittin  ;s  are  unequalled. 


Restful  and  Agreeable 
Illumination 

“ Eye-Re^t  ” lighting  is  approved 
by  oculists  because  *it  cannot 
possib  y dazz  e or  strain  the  eyes. 
It  is  Used  wherever  visual 
comfort  and  well-being  are 
accorded  due  consideration 

“Eye-Rest” 

SYSTEM 


In  the  " Eye-Reft  ” system  the 
lamps  are  completely  concealed 
from  view — the  light  being  pro- 
jected on  to  the  ceiling  by  the 
powerful  “X-Ray"  reflectors 
contained  in  the  metal  or  rdafter 
bowl  of  th?  fitting.  The  illumin- 
ation is  glareless,  uniform  and 
highly  efficient  . 


be  British  Thomson- Houston  Co.  Ltd 

M >zda  Hou**.  77  Upper  Thames  Street.  London  EG4 
Works:  Rugby  Branches  in  all  large  Towns 


CJ  We  can  give  immed- 
iate delivery.  Y ou 
should  ord  sr  now  for  the 
spring  trade.  Quantities 
of  our  new  4 Ey*-Reft" 
folder  w 11  be  suppl  ed, 
on  requeft,  for  aiftrib- 
ution  to  your  cuftomers 


BUSINESS  NECESSITY! 


THE  EQUIPMENT  OF  OFFICE 
OR  FACTORY  IS  INCOMPLETE 
WITHOUT 

Western*  Electric 

Interphones 

With  such  a system  the  busy  man  can'keep  in  touch 
with  every  part  of  his  plant  and  can  connect  with 
any  section  by  simply  pressing  a button. 

Our  range  of  these  intercommunication  instruments  is 

COMPLETE. 

Our  staff  of  Telephone  Engineers  are  always  at  the  disposal 
of  ouv  customers  to  &ive  absolutely  impartial  advice  on  all 
telephone  matters . 


full  particulars.  WtsTtrtrEJtcTr/c  CmpamlmTtd. 


W «b:  NORTH  WOOLWICH, 
LONDON,! 
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ALWAYS  the  greatest  attention 
is  given  to  the  smallest  details 
* as  to  the  most  important 
process  in  the  making  of  Henley- 
Flexible  Cords,  Wires  and  Cables. 
Under  skilled  supervision  a re- 
sponsible worker,  possessing  due 
I regard  for  care  and  accuracy, 
sees  after  every  phase  in  manu- 
facture. That  is  why 


and  Henley  Wires  and  Cords  have 
earned  their  great  reputation. 

W.  T.  Henley's  Telegraph  Works  Co,  Ltd. 
Blondield  Street,  London,  E.C.2 
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TO  OUR  READERS. 

BuoxmxoiTT  is  published  erery  Friday,  and,  if  ordered, iaon  aale  atthH 
■riasipai  Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It 
arlry  large  sale  throughout  the  United  Kingdom,  as  well 

as  in  the  British  Colonies  and  Abroad.  . , . 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
trdfrridaal  contributors,  nor  does  he  necessarily  identify  himself  with 
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must  reach  the  publishing  office  not  later  than  the 
, post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
ef  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Suheeriptlocu— 17s.  6d?  a year,  9s.  half-year,  4s.  6d.  a quarter  in  advance, 
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postage  prepaid  in  the  United  Kingdom  and  abroad.  _ 

All  remittances  payable  to  the  Publishers,  S.  Rxwtill  aw»  Co 
Ifaiden  Lane,  London,  W.O.2.  Telephone,  No.  8460  Oerrard. 


Ltd., 


Current  Topics. 

The  recently  reported  5,500  miles  telephone  conversa- 
tion, although  a typical  American  “ stunt,”  is,  never- 
theless, of  historical  interest  ak 
Long-Distance  demonstrating  what  the  future  may 
Telephony.  hold  in  the  way  of  trans-continental 
and  international  telephony.  Given 
the  necessary  organisation,  apparatus,  and  suitable 
.cable  connections  there  is  now  practically  no  limit  to 
the  possibilities  of  telephoning  half  round  the  world. 
Wireless  can  bridge  the  gaps  left  in  air  and  cable 
routes,  whilst  the  thermionic  valve  repeater  provides 
the  necessary  additional  energy  at  intermediate  points 
to  boost  up  the  initially  feeble  telephonic  currents.  It 
must  not,  however,  be  inferred  that  these  facilities  for 
long-distance  telephony  will  soon  be  available  to  all 
telephone  users  who  care  to  pay  the  special  t:  jnk  fees, 
which  would  have  to  be  very  heavy  indeed  to  cover  the 
enormous  cost  of  such  an  organised  scheme  as  that 
above  referred  to. 


It  is  a comparatively  simple?  though  expensive,  matter 
for  a powerful  organisation  like  the  American  Tele- 
phone and  Telegraph  Company  to  prearrange  a set  of 
conditions  along  its  various  air  line  and  . cable  routes 
extending  across  the  Continent  so  that  theoretical 
possibilities,  worked  out  in  the  laboratory  in  detail,  can 
lx*  put  to  actual  test  as  indicated.  Such  an  experiment 
involves-  whole-hearted  co-operation  between  all  the 
responsible  officials  along*  the  route,  and  a good  deal  of 
preliminary  experimental  work  at  the  various  links  to 
ensure  success  on  the  date  fixed  for  the  demonstration. 
Great  credit  is  due  to  Colonel  Carty,  vice-president  and 
chief  engineer  of  the  company,  and  his  staff  of  assistants 
for  their  achievement,  and  when  in  later  years,  perhaps, 
we  speak  in  London  to-  our  friends  and  business 
confreres  at  Johannesburg,  Bombay,  or  Hong-Kong, 
we  shall  -have  the  A.T.  and  T.  to  thank  for  the  inception 
of  the  idea. 


Incidentally,  it  is  interesting  to  record  that  the  final 
link  in  the  longest  telephone  circuit  was  that  between 
Florida  and  Havana  in  Cuba,  consisting  of  submarine 
telephone  cables  100  miles  long.  The  Cuban  telephone 
service  is  itself  a worthy  example  of  modem  telephonic 
progress.  It  is  automatic  for  the  greater  part  and 
serves  some  239  cities.  Since  the  introduction  of 
automatics  the  Cuban  Company  has  progressed  by 
leaps  and  bounds,  no  less  than  2,800  additional  lines 
being  installed  as  recently  as  last  year.  Moreover,  its 
telephone  service  is  run  at  a gratifying  profit,  the  pre- 
ference dividend  being  6 and  the  ordinary  8 per  cent., 


whilst  the  rates  are  by  no  means  high  for  the  service- 
given,  which  is  generally  acknowledged  to  be  excellent.  ‘ 

Having  regard  to  the  intermittent  character  of  coal  • 
supplies,  and  the  prevalence  of  the  strike  habit,  k the 
recommendation  of  Mr.  Barr,  the 

Liquid  FueL  Swansea  Electrical  Engineer,  to  fit  oil 
burners  to  the  boiled  at  the  generat- 
ing station  for  use  in  such  emergencies  as  the  present  is 
w'orth  consideration  by  other  power  station  engineers. 
With  the  modern  development  of  oil  firing  in  steam 
raising  plant,  oil  burners  can  be  quite  readily  fitted  to 
most  modern  boilers  and  kept  in  reserve.  Although  the 
Swansea  suggestion  arises  in  the  first  instance  out  of 
coal  bunkering  limitations,  it  is  quite  a good  notion ; oil 
is  readily  obtainable  except  during  transport  strikes,  and 
in  any  case  is  less  difficult  to  transport  and  occupies  les$ 
space  than  solid  fuel.  A power  house  equipped  for 
either  fuel  should  stand  a far  better  chance  of  “ carry- 
ing on”  in  an  emergency  than  one  equipped  for  coal 
burning  only. 

It  is  characteristic  of  the  topsy-turveydom  of 
scientific  progress  and  the  evolution  of  engineering 
, that  the!  advantages  we  enjoy  to-  . 
dav  cost  us  more  than  if  we  had  made 
good  use  of  them  in  the  earlier 
pioneer  periods.  Thus,  in  the  early 
days  of  motoring  the  owner  of  a 
Minerva  motor-bike  or  a Benz  or  De  Dion  Car  was  able 
to  tour  the  country  to  his  heart’s  content  on  high-grade 
petrol  at  iod!  to  1 id.  per  gallon.  Nowadays,  in  a far 
more  efficient  vehicle  from  the  fuel-consuming  stand- 
point, he  is  mulcted  at  every  turn  for  petrol,  oil,  taxes, 
licences,  fines,  and  all  the  other  expenses  incidental  to 
progress.  » 


Anomalies  of 
Engineering 
Progress. 


Similarly  in  the  good  old  days  when  electricity  was 
cheap,  thanks  to  reasonable  coal  prices,  it  was  possible 
to  run  all  kinds  of  domestic  labour-saving  devices — had 
they  existed — at  a purely  nominal  expenditure  for 
energy.  Unfortunately  electric  vacuum  cleaners,  flat- 
irons, radiators,  knife  cleaners,  washing  machines, 
etc.,  did  not  exist  when  electricity  was  cheap,  (and,  now 
that  the  designers  and  manufacturers  of  these  attrac- 
tive devices  have  shown  what  they  can  do  in  saving 
household  drudgery,  the  basic  energy  for  operating 
these  appliances  has  risen  to  such  a figure  as  to  render 
the  cost  of  operation  almost  prohibitive. 


It  would  appear  that  the  old  law'  of  supply  and  de- 
mand is  ceasing  to  apply  under  modern  conditions. 
What  is  the  good  of  engineering  progress  if  it  does 
not  ultimately  lead  us  to  a cleaner,  healthier,  and  less 
laborious  existence  than  heretofore?  Necessity  is  the 
mother  of  invention  and  most  labour-saving  inventions 
are  the  outcome  of  some  intelligent  brain’s  activities 
aimed  at  reducing  manual  effort  and  making  life  easier 
for  the  individual.  The  development  of  domestic 
electrical  appliances  is  the  direct  outcome  of  the  practi- 
cal disappearance  of  domestic  help.  The  modern  girl 
shuns  domesticity  Bike  the  plague,  and  as  a natural 
consequence  the  average  wife  and  mother  is  left  to 
shift  for  herself. 


This  is  placing  a very  unfair  burden  on  the  modern 
housewife  which  the  recent  development  of  domestic 
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labour-saving  appliances  was  intended  to  counteract. 
What,  for  example,  could  be  a better  method:  of  re- 
moving dust  and  dirt  from  interiors  than  that  under- 
lying the  action  of  the  electric  vacuum  cleaner  ? Our 
grandmothers’  practice  of  first  sweeping  the  floor,  and 
then  dusting  the  furniture,  simply  resulted  in  a dis- 
placement of  the  fhist  from  the  floor  to  the  furniture 
and  its  subsequent  redistribution  about  the  room.  An 
inefficient  process  at  best,  and!  very  laborious  as  car- 
ried out  in  Victorian  day  s.  The  electric  vacuum  cleaner 
sets  about  the  job  in  a scientific  way.  It  not  only  dis- 
lodges the  dust  and  dirt,  but  actually  removes  it  from 
furniture,  carpets,  curtains,  etc.,  and  deposits  it  in  a 
dti st-tight  receptacle  whence  it  can  be  emptied  into  the 
dust-bin,  quite  outside  the  premises. 


In  spite  of  this  wonderful  improvement  in  method,- 
and  the  application  of  engineering  to  a commonplace 
domestic  duty,  the  present  cost  of  electrical  energy' 
makes  it  almost  asi  expensive,  if  not  actually  more  so, 
than  to  accomplish  the  same  object  by  the  old-fashioned 
manual  process  of  sweeping  and  dusting.  The  same 
remarks  apply  to  practically  all  the  later  applications 
of  electricity  to  household  requirements.  You  can 
'wash,  cook,  polish,  dust,  iron,  and  clean  boots  and 
knives  with  the  aid  of  electricity  and  with  practically 
no  expenditure  of  manual  energy,  but  it  will  cost  youi 
nearly  as  much  as  did  the  old-fashioned  housemaid, 
vvho  grew  up  with  the  family  and  learnt  to  run  a house 
of  her  own  by  the  time  she  married  and  left. 

Elektron. 


SOME  RECENT  DEVELOPMENTS  IN  LARGE 
STEAM  TURBINE  PRACTICE. 


( Continued  from  page  22 2.) 

Starting  of  Large  Turbines.* 

One  of  the  most  important  points  in  connection  with  the 
viperation  off  large  tui bines  of  20,000-kw.  capacity  and  over 
is  the  necessity  for  extreme  care  in  the  starting  and  load- 
ing of  units,  especially  when  the  machine  has  been  idle 
for  a period  long  enough  to  lower  materially  the  temperature 
at  which  the  various  parts  are  normally  operated.  With 
the  introduction  of  steam  to  a cold  unit  there  is  at  once 
set  up  a difference  in  temperature  between  the  various 
elements,  which,  unless  a careful  procedure  is  followed, 
may  result  in  unequal  expansions,  affecting  the  shafts, 
blading,  diaphragms,  packing  jor  casing  joints.  In  some 
cz?es  on  record,  sudden  ana  unequal  expansion  has  caused 
deformation  which  has  resulted  in  permanent  distortions  to 
casings  and  bearings,  materially  affecting  the  subsequent 
operation  of  the  machine. 

A survey  of  the  operating  methods  in  use  in  a number 
of  companies  indicates  that  there  is  considerable  variance 
in  the  practice  which  b followed  in  starting  large  turbines. 
The  time  required  to  heat  ud  a cold  unit  to  the  point  where 
full  load  can  be  carried  will,  naturally,  vary  with  the  type, 
size,  and  class  of  turbine.  No  hard  and  fast  rule  of  pro- 
cedure can  be  definitely  laid  down,  except  that  in  all  eases 
no  large  unit  can  be  safelv  loaded  which  has  not  been  given 
sufficient  time  to  allow  all  parts  of  the  unit  to  reach  evenly 
and  gradually  the  individual  normal  operating  temperatures 
corresponding  to  load  conditions. 

“Data  secured  from  operating  companies  show  that 
the  procedure  generallv  followed  consists  in-  establishing 
a partial  vacuum  of  from  15  to  20  in.  prior  to  starting 
up  the  unit,  and  maintaining  this  during  the  period  of 
warming  up. 

, “In  warming  up  the  turbine  and  bringing  it  to  speed, 
the  first  operation  of  introducing  steam  should  admit  a 


sufficient  volume  to  start  the  rotor  turning  immediately. 
Steam  admission  should  then  be  so  regulated  that  the 
unit  will  continue  turning  at  a speed  not  exceeding  10 
per  cent,  of  the  normal  operating  speed  until  the  warming- 
up  process  is  completed.  Additional  steam  should  then 
be  admitted  gradually  to  the  turbine  in  order  to  bring 
it  up  to  full  speed. 

“While  the  time  taken  for  this  operation  varies  among 
different  operating  companies,  the  safe  minimum  time 
allowed,  based  on  best  operating  experience,  is  given  as 
20  min.  for  units  of  20,000  k\v.  capacity,  and  30  min.  for 
units  of  30,000  kw.  capacity. 

“In  applying  load  to  the  unit,  the  rule  observed  for  safe 
operation  by  a number  of  operating  companies  is  to  io- 
crease  the  load  on  the  unit  at  a rate  not  exceeding  1 ,000 
kw.  per  min.  for  units  for  the  above  size.  While  there 
is  considerable  variation  from  the  procedure  noted  above, 
this  is  due.  in  many  cases  to  certain  local  requirements,  or 
to  special  plant  conditions  which  govern  each  particular 
case.  It  will  be  noted,  therefore,  that  in  following  the 
above  practice,  the  minimum  time  for  heating  up  and 
loading  large  units  will  vary  from  40  min.  for  a 20,000 
kw.  turbine  to  60  min.  for  a 30,000  kw.  unit,  or  a rate 
of  2 min.  for  each  1,000  kw.  turbine  capacity. 

“These  figures  do  not  refer  to  machines  which  have 
not  been  idle  long  enough  to  cool  off  perceptibly,  in  which 
case  shorter  length  of  time  can  be  taken,  depending  on 
the  individual  circumstances.” 

(b)  Vibration  when  starting.  — If  vibration  occurs  during 
starting  up,  reduce  the  speed  at  once  until  vibration  dis- 
appears,  and  keep  running  at  the  reduced  speed  for  some 
time,  after  which  the  speed  may  again  be  increased. 

(c)  Vibration  when  running. — Keep  the  turbine  and  the 
generator  in  good  running  balance ; if  vibration  increases 
for  no  apparent  reason,  shut  the  turbine  down  and  examine 
the  rotors. 

(d)  Lubrication. — Keep  the  lubricating  system  in  perfect 
running  condition  ; see  that  the  stand-bv  oil  pump  is  always 
in  starting  condition,  if  necessary,  bv  keeping  it  running  at 
low  speed  at  all  times. 

(e)  Test  ’.the  emergency  governor  and  valves  before 

shutting  down.  • 

(/)  Keep  all  drains  ig  good  working  order. 


While  on  the  subject  of  large  turbines  reference  might 
be  made  to  the  visit  of  Mr.  S.  L.  Pearce,  chairman  of 
the  Manchester  Electricity  Committee  and!  City  Electrical 
Engineer  to  America,  to  ascertain  if  any  American  practices 
could,  with  advantage,  be  adopted  in  the  new  Barton 
generating  station. 

The  Manchester  Guardian  reports  an  interview  in  which 
Mr.  Pearce  said  that,  whilst  he  came  across  many  features 
that  could  be  embodied  in  the  Barton  scheme,  he  saw 
nothing  to  induce  him  fundamentally  to  alter  the  lay-out. 
The  station,  with  it s 150.000  kw.  total  capacity,  compares 
with  the  Duquesne  station  at  Pittsburg,  U.S.A.,  of 
360,000  kw.  ultimate  capacity  supplied  by  six  60,000-kw. 
sets.  Large  American  generating  sets  have  not  been  a 
complete  success,  and  there  is  a tendency  to  proceed  more 
slowly  and  generate  with  sets  of  a more  moderate  capacity. 
The  explanation  given  was  inability  to  obtain  proper 
materials  during  the  w’ar  period.  No  faults  in  design  are 
admitted,  but  Mr.  Pearce  is  not  prepared  to  accept  that 
statement.  He,  however,  states  that  the  Americans  are 
much  keener  on  extracting  the  utmost  power  from  their 
boiler-houses.  There  is  much  likelihood,  Mr.  Pearce 
thinks,  that  pulverised  coal  will  become  the  boiler  fuel 
of  the  future.  Americans  are  awaiting  the  results  of  the 
trials  in  the  Milwaukee  stations ; in  Manchester  they  may 
wait,  or  investigate  on  their  own  at  Stuart  Street  later 
on.  “ It  is  certainly  a thing  w*e  shall  have  to  consider.” 

One  cause  of  trouble  in  large  units  has  undoubtedly 
been  due  to  the  use  of  substitutes  ifor  the  highest-grade 
material  obviously  necessary,  for  instance,  a material  known 
as  “semi-steel  ” has  been  used  in  some  instances  for  such 
important  parts  as  the  casing  itself  with  disastrous  results. 
Generally  speaking,  semi-steel  is  nothing  more  than  a 
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variety  of  cast  iron  and  has  not  lived  up  to  expectations, 
though  it  can  ibe  used  with  advantage  for  those  purposes 
where  cast  iron  is  normally  used.  Genuine  semi-steel  is 
crucible  melted  in  a neutral  atmosphere,  tout  the  ordinary 
method  of  production  is  merely  to  add  steel  scrap  with  the 
pig  iron  charged  into  the  cupola.  A semi-steel  of  re- 
markably good  mechanical  properties  is  produced  by  the 
'simultaneous  melting  and  carburisation  of  steel  scrap  in 
the  electric  furnace,  hut  the  process  is  comparatively  ex- 
pensive. Under  carefully  controlled  conditions,  semi-steel 
can  be  manufactured  having  a tensile  strength  of  17  or 
18  tons  per  sq.  in. 

It  will  be  remembered  that  the  alternator  of  one  of  the 
15,000  kw.  turbo-sets  at  the  new  Dalmamock  power 
station  in  Glasgow  recently  ibroke  down,  another  alter- 
nator was  substituted,  and  this  also  broke  down.  The 
cause  in  both  cases  was  due  to  vibration.  Both  machines 
were  of  standard  construction,  heavily  insulated  and 
showed  no  faults  when  tested.  The  trouble  manifested 
itself  in  the  first  machine  by  the  windings  taking  fire. 
The  second  machine  was  carefully  watched,  and  after 
operating  on  commercial  load  for  about  a week,  sparks 
were  seen  issuing  from  the  top  of  the  stator  frame.  Ex* 
animation  showed  that  one  of  the  insulated  bolts  passing 
axially  through  the  core  to  hold  the  end-plates  in  position 
.had  broken  down  near  the  end-plate.  The  bolt  was  re- 
moved, and  it  was  found  that  it  had  vibrated  violently 
and  the  insulation  had  broken  down  near  the  centre  of 
the  core  as  well  as  near  one  end.  The  windings  were 
found  to  be  in  perfect  condition,  but  an  inspection  of  other 
bolts  which  had  not  given  trouble  showed  that  vibration 
of  a more  or  less  serious  nature  had  occurred  on  several 
of  them. 

A series  of  tests  and  investigation  was  at  once  under- 
taken,. and  it  was  found  that  for  the  particular  length 
and  diameter  of  bolt  used  a relatively  slight  tension  was 
sufficient  to  bring  the  frequency  of  the  bolts  to  such  a 
value  as  to  synchronise  with  the  frequency  of  vibration  of 
the  whole  set,  corresponding  to  the  speed  of  1,500  revo- 
lutions per  minute.  A further  and  more  careful  inspection 
of  the  first  machine  which  had  broken  down  showed  that 
the  breakdown  was  due  to  a-  similar  trouble,  as  it  was 
found  that  one  of  the  bolts  had  broken  down  to  the 
core,  and  molten  metal  had  come  into  contact  with  the 
insulation  at  one  end  of  the  machine,  thus  setting  it 
on  fire. 

A third  generator  was  practically  reach'  for  running  at 
the  time  the  first  breakdown  occurred,  and  it  was  decided 
to  remove  the  steel  core  bolts  and  replace  them  with 
copper  bolts  of  similar  diameter  which  would  carry  heavier 
insulation.  These  bolts  are  stressed  to  such  a low  value 
as  to  leave  their  natural  frequency  very  far  below  the  run- 
ning frequency  of  the  machine.  A considerable  amount 
of  work  was  required  in  order  to  replace  the  bolts,  but 
this  was  done  in  an  exceptionally  short  time,  and  before 
the  end  of  the  month  the  work  had  been  completed  and 
the  machine  was  under  load.  Since  this  time  it  has  carried 
peak  loads  up  to  21,000  kw.  The  two  machines  which 
broke  down  are  being  rewound,  and  will  shortly  be  in 
commission. 

The  use  of  core  bolts  has  been  the  standard  practice  on  the 
part  of  manv  companies  in  this  country,  America,  and 
on  the  Continent.  Machines  halve  been  in  operation  for 
fifteen  years  in  which  this  construction  has  been  used. 
This  is  the  first  case  on  record  where  trouble  has  resulted 
due  to  the  use  of  the  core  bolts,  and  it  is  very  remarkable 
that  it  should  have  occurred  on  two  machines  in  such 
rapid  succession,  though  the  fact  that  they  are  duplicates 
and  built  by  the  same  workmen  mav  explain  this.  The 
trouble  was  due  to  the  fact  that  a peculiar  combination 
of  conditions  resulted  in  the  bolt  having  a frequency  equal 
to  that  of  the  machine,  and  vibration  once  having  been 
set  up,  the  insulation  on  the  bolts  was  more  or  less  rapidly 
disintegrated.  — ■ 1 . ■■  ■■  . 1 

Worcester. — About  £62,000  is  estimated  to  be  required  for 
extensions  during  the  next  three  years.  Application  to  borrow 
the  amount  is  to  be  .made  to  the  Electricity  Commissioners. 


RAWLINGS  BROS.’  SOCIAL. 


# Progress  of  the  Firm  During  35  Years. 

On  the  evening  of  April  19,  Rawlings  Bros., 
Ltd.,  the  well-know’n,  old-established  contractors  of 
Gloucester  Road,  South  Kensington,  held  their  first 
annual  social  after  the  war  at  the  Kensington  Town 
Hall,  where  between  300  and  400  of  the  employees  and 
their  friends  had  an  interesting  and  noteworthy  time. 
During  the  evening  Mr.  W.  R.  Rawlings  (joint  manag- 
ing director)  gave  some  interesting  facts  concerning 
the  Company,  stating  that  he  and  his  brother,  John 
Joseph,  started  in' business  in  Kensington  35  years  ago 
as  general  engineers,  adding  immediately  the  electrical 
side.  Thus  they  were  practically  the  first  to  start 
electrical  contracting  in  Kensington,  where  they  dealt 
with  the  w’hole  of  the  fittings  for  St.  Jude's  Church, 
which  was  the  first  church  in  the  district  to  have  aiv 
electrical  installation.  With  the  advent  of  the  motor- 
car they  started  many  garages  in  London  (the  largest 
of  which  wns  commandeered  by  the  Government  during 
the  war  and  has  since  been  sold),  but  a large  business 
is  now*  being  carried  on  at  Gloucester  Road  and  Ash- 
bum  Mewrs,  and  at  their  many  well-equipped  garages. 

In  1900  the  business  was  turned  into  a limited  com- 
pany, additional  premises  taken  over  in  Gloucester 
Road,  and  a decorative  dept,  which  is  still  w’orking 
with  success  was  started.  Two  years  ago  Messrs. 
Hacking's  premises  in  Gloucester  Road  were  taken  over 
and  the  head  offices  transferred  there.  Although  these 
premises  are  insufficient  to  provide  accommodation  fpr 
all,  it  has  added  to  the  comfort  of  the  staff  generally. 
The  firm  to-day  is  progressing  in  every  dept.,  and  is  in 
a strong  financial  position,  having  paid  off  all  deben- 
tures and  mortgages,  thus  leaving  the  assets  in  a free 
state. 

Development  of  the  Rawlplug,  invented  bv  Mr.  J.  J. 
Rawlings,  has  necessitated  additional  capital  and  a 
separate  limited  company  has  been  formed.  The  Rawl- 
plugs  are  manufactured  at  a well-equipped  factory  at 
Lewisham.  To  show  the  rate  of  progress  of  this  inven- 
tion it  is  interesting  to  note  that  the  Rawlplug  Co.  now 
occupy  and  use  the  whole  of  the  offices  at  Lenthall 
Place  w’hich  were  vacated  twro  years  ago  by  Raw- 
Lings  Bros,  for  their  present  new’  offices  at  95, 
Gloucester  Road. 

Among  ether  interesting  features  Mr.  Rawlings 
mentioned  that  there  were  23  employees  now  with  the' 
Company  who  had  been  with  them  upwards  of  20  vears, 
some  even  over  30  years,  and  the  directors  desired  to 
mark  their  appreciation  by  presenting  to  each  a 
suitably  inscribed  gold  compass  pendant.  It  is  evident 
that,  surrounded  by  such  a large  body  of  long  service 
men,  the  Company  do  not  suffer  from  strikes,  and  as  a 
further  illustration  of  the  employees'  interest  he  men- 
tioned they  had  invested  on  loan  with  the  Company 
about  £ i,eoo,  on  which  interest  at  the  rate  of  7^  per 
cent,  per  annum!  was  paid,  and  it  was  hoped  in  the 
near  future  to  be  able  to  increase  this  to  10  per  cent. 
The  employees  also  had  the  Rawcester  and  Benevolent 
Funds,  both  of  which  were  doing  good  and  useful 
service. 

It  was  announced  in  the  course  of  the  evening  that 
Messrs.  J.  J.  and  \Y\  R.  Rawlings  personally  desired 
to  commemorate  the  occasion  by  giving  700  fullv-paid 
ordinary  shares  of  £1  each  in  Rawlings  Bros.,  Ltd., 
to  the  old  employees: — ,£100  each  to  the  three  oldest 
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employees  and  £'100  each  to,  four  other  employees,  the 
latter  being  balloted  for.  The  recipients  of  this 
generous  gift  were  Messrs.  F.  Smith,  W.  Mendham, 
G.  E.  Ta afield,  F.  W.  Merritt,  F.  FJoward,  A. 
Hanham,  and  C.  J.  Banister. 

The  full  success  of  the  evening  was  further  ensured 
by  a concert,  which  included  song^  by  Miss  Victoria 
Mulvey  (soprano)  and  Miss  Maidie  Clifton  (contralto), 
and  humorous  songs  at  the  piano  by  Mr.  Richard 
Arthur  and  Maskell  Bros,  (one  of  the  latter  being  an 
employee  of  the  Rawlplug  Co.).  Miss  Gladys  Ely,  of 
Wimbledon,  recited  in  her  usual  brilliant  style  and  kept 
the  audience  in  fits  of  laughter  from  start  to  finish.  A 
great  entertainment  was  afforded  by  Mr.  Arthur  J. 
Hill  in  his  ventriloquial  vagaries  and  his  living 
marionettes,  and  from  the  reception  given  him  it  could 
be  seen  how  well  he  satisfied  his  audience.  The  selec- 
tions on  the  piano  were  very  successfully  rendered  by 
Mr.  E.  Sargood,  and  the  thanks  of  the  audience  were 
expressed  to  Messrs.  Kingston  Miller  for  the  excellent 
refreshments  which  they  had  provided.  Thanks  were 
tendered  to  the  young  ladies  (so  daintily  dressed)  who 
saw  that  everyone  had  a programme,  this  being  a real 
work  of  art  produced  by  the  departmental  manager, 
Mr.  C.  J.  Kelly.  The  collection  for  the  programmes 
amounted  to  £9  4s.  6d.,  which  goes  to  support  the 
employees’  Benevolent  Fund. 

TELEGRAPHY. 

Being  Solutions  to  the  Questions  set  in  the  Final 
Examination  in  Telegraphy  held  by  the  City 
and  Guilds  of  London  Institute  in  April , 1920. 
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(Concluded  from  page  231.) 

Q . 11. — As  the  result  of  low  insulation  on  a 
duplex  working  is  found  to  be  impracticable, 
simplex  working,  which  is  satisfactory,  is  resorted  to 
Give  a clear  explanation  of  the  cause  of  the  failure  to 
work  duplex. 

MM. — For  good  duplex  working,  it  is  essential  that  the 
resistance  and  capacity  of  the  compensation  circuits 
should  be  exact  counterparts  of  the  apparent  resistance 
and  capacity  of  the  line  circuit.  This  is  necessary  in 
order  that  the  outgoing  currents  may  not  affect  the 
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home  relay.  The  apparent  resistance  of  the  line  circuit, 
however,  depends  not  only  on  the  conductor  resistance 
of  the  wire,  but  also  on  its  state  of  insulation.  If  the 
latter  is  very  low  the  apparent  resistance  of  the  line 
is  reduced,  and  more  current  will  flow  through  the  line 
circuit  than  through  the  compensation  circuit  at  each 
station.  To  restore  the  balance  it  is  therefore  necessary 
to  reduce  the  resistance  in  the  compensation  circuits. 
The  state  of  insulation  of  a line  also  affects  the  capacity 
balance  to  a certain  extent,  because  the.  charge  on  the 
line  discharges  much  more  readily  in  wet  weather  than 
in  dry,  So  that  in  the  former  case  it  is  necessary  to 
reduce  the  capacity  in  the  compensation  circuits  to 
prevent  disturbances  on  the  relays  and  consequently 
unsatisfactory  duplex  working.  If  after  these  adjust- 
ments of  the  compensation  circuits  have  been  made 
duplex  working  is  found  to  be  impracticable,  the  trouble 
is  due  to  the  reduction  in  strength  of  the  incoming 
current  owing  to  loss  by  leakage  along  the  line.  Even 
in  these  circumstances  duplex  working  may  sometimes 
be  restored  by  increasing  the  battery  power,  but  where 
this  is  not  practicable  simplex  working  is  resorted  to# 
The  reason  why  simplex  working  is  satisfactory  under 
such  conditions  is  that*  the  reduced  incoming  current 
passes  through  both  coils  of  the  relay  joined  in  series, 
whilst  in  duplex  working  it  passes  through  one  coil 
only.  The  pull  on  the  tongue  of  the  relay  in  the  latter 
case  would  be  therefore  only  one-half  of  that  in  simplex 
working,  so  that  the  sensitivity  of  the  relay  is  reduced 
by  50  per  cent. 

Q.  12. — What  are  the  functions  of  the  relay  used  on 
the  Creed  receiving  perforator  ? Give  a diagram 
showing  how'  this  relay  is  operated  from  the  line 
currents. 

A. — The  relay  on  the  Creed  receiving  perforator  is 
somewhat  similar  in  construction  to  the  Post  Office 
standard  type,  except  that  the  axle  carries  a light  arm 
instead  of  the  tongue.  The  movements  of  this  arm 
result  in  the  opening  and  closing  of  air  valves,  which 
cause  a piston  to  move,  under  pneumatic  power,  in 
accordance  with  the  movements  of  the  arm.  These 
movements  are  next  communicated  to  a larger  piston, 
which  is  made  to  act  upon  two  bell-crank  levers,  having 
two  steel  strikers  connected  to  them.  The  action  of 
the  strikers  is  to  force  steel  punches  through  the  Wheat- 
stone slip  and  so  to  reproduce  a facsimile  of  the  trans- 
mitting slip. 

Fig.  1 shows  the  connections  of  this  relay.  The 
incoming  line  currents  from  the  distant  Wheatstone 
transmitting  office  pass  through  the  line  relay  at  the 
Creed  worked  end,  and  cause  the  relay 
tongue  to  move  between  its  contacts, 
which  are  connected  to  positive  and 
negative  voltages  of  80.  The  currents 
picked  up  by  the  tongue  are  then 
transmitted  through  the  Creed  relay, 
and  a Wheatstone  receiver  connected 
in  parallel  to  the  tongue  operating 
both.  The  5-m.f.  condensers  and 
500-ohm  resistance  connected  to  the 
^ £ contacts  and  tongue  of  the  line  relay 
are  for  the  purpose  of  quenching  the 
sparks  which  would  otherwise  result 
when  the  tongue  moved  between  its 
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contacts.  The  effects  of  the  inductance  in  the 
Creed  receiver  relay  are  neutralised  by  means  of  the 
condenser  and  resistance  system  to  the  left  of  the 
tumbter  switch.  An  adjustable  20,000-ohm  leak 
resistance  is  placed  in  series  with  the  Wheatstone  re- 
ceiver for  the  purpose  of  providing  the  proper  work- 
ing current  through  the  instrument. 
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them  on  a separate  sheet  0/  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a “ nom  de  plume,”  but , both  in  the  case  of  questions 
and  answers,  Che  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor’s  decision 
is  final. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  the  most  times 
during  the  next  twelve  months. 

The  words  " Questions  and  Answers,’*  or  ” Q ” and  “ .1  " should  be 
placed  at  the  top  left-hand  comer  of  all  letters  intended  for  this  column. 

Question  No.  115. 

Can  any  reader  give  me  some  information  concerning  the 
testing  of  steam  turbines  and  generators?- — “ Vacuum.’ ’ 

Question  No.  116. 

I would  appreciate  full  constructional  details  of  a resis- 
tance which  is  to  reduce  100  volts  to  80  volts  when  a current 
of  5 amperes  is  passing  for  an  indefinite  period.  How 
shall  1 wind  the  wire?  Will  mica  or  enamelled  insulated 
steel  tubes  be  satisfactory  ? ; and  what  size  and  kind  of  wire 
is  most  suitable  if  the  temperature  is  not  to  exceed  300 
deg*  F.  ? The  resistance  is  to  be  enclosed  in  a flame-proof 
box,  and  the  use  of  oil,  for  cooling,  is  prohibited. — “ B.” 

{Replies  to  Questions  Nos.  115  and  116  must  be  received 
not  later  than  April  30,  1921.) 


Answers  to  Questions. 

Replies  to  Question  No.  114. 

The  first  prize  (10s.)  has  been  awarded  to  Mr.  S.  J.  Berry- 
man, Gustavus  Road,  Camborne,  for  the  following  reply  : — 

The  advantage  of  the  shunt  motor  over  the  series  motor 
is  its  speed  is  constant  on  all  loads,  whereas  the  speed 
of  the  series  motor  varies,  with  an  increase  of  load  the 
motor  speed  decreases,  and  with  a decrease  of  load  the 
motor  speed  increases,  this  being  due  to  the  variation  of 
the  field  current.  Should  the  load  of  a series  motor  be 
thrown  off  suddenly  it  is  liable  to  race,  this  being  at  least 
one  reason  why  the  shunt  motor  is  to  be  preferred  to  the 
series  motor  for  lift  work. 

Winding  Gear.-^ln  some  makes  of  winding  gear  there 
are  two  drums,  the  one  taking  the  cage  rope  and  the  other 
the  balance  rope,  one  winding  in  while  the  other  pays  out. 
In  other  makes  the  balance  weight  and  cage  are  secured 
to  opposite  ends  of  the  same  rope,  which  pass  over  the 
winding  drum  in  V grooves  which  have  sufficient  grip  to 
drive  the  ropes.  Both  systems  appear  to  be  very  satis- 
factory and  both  are  claimed  by  their  respective  makers 
to  be  the  best.  As  it  is  usually  necessary  that  lift  gears 
should  work  silently,  worm  gearing  is  used  to  transmit  the 
power  from  the  motor  to  the  winding  drum.  Three  princi- 
pal methods  are  in  use  by  which  a person  in  the  cage  can 
start,  stop  or  reverse  the  winding  gear. 

PulUrope  System. — The  first  and  simplest  arrangement 
consists  of  an  endless  rope,  one  part  of  which  extends  from 
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top  to  bottom  of  the  lift  well,  and  passes  through  the  cage, 
tlie  other  part  being  led  round  guide  pulleys  in  apy  position 
required.  This  rope  is  attached  in  some  convenient  place 
to  the  handle  of  the  winding  gear  controller  switch  so 
that  the  person  in  the  cage  can,  by  pulling  the  rope,  start 
the  cage  in  either  direction,  or  stop  it  at  any  required  point. 

Car-switch  System. — In  the  second  arrangement,  known 
as  the  car-switch  system,  a flexible  cable  is  led  from  some 
convenient  point  in  the  lift  well  to  the  cage,- sufficient  slack 
being  left  to  allow  free  movement.  The  cable  makes  con- 
nection between  a small  two-way  switch  in  the  cage  and 
two  magnets  or  solenoids  or  other  arrangements,  which 
cause  the ' controller  to  start  the  gear  in  one  direction  or 
the  other,  according  as  the  two-way  switch  is  turned  to 
the  right  or  left,  the  gear  stopping  when  it  is  placed  in 
the  middle  position. 

Push-button  System — In  the  third  arrangement,  known 
as  the  push-button  system,  the  gear  may  be  operated  either 
by  a person  in  the  cage  or  at  any  of  the  floors.  A push- 
button is  placed  at  every  floor,  and  a number  of  push- 
buttons equal  to  the  number  of  floors  are  placed  in  the 
cage.  These  push-buttons  are  connected  by  flexible  and 
other  leads  to  suitable  magnetic  arrangements  on  the  lift 
controller. 

Controllers. — As  it  is  essential  that  electric  motors  should 
have  a resistance  in  their  circuits  when  starting,  and  that 
this  resistance  should  be  gradually  cut  out  as  they  speed 
up,  and  as  it  is  impossible  for  gradual  cutting  out  of  the 
resistance  to  be  performed  by  the  person  in  the  cage,  some 
automatic  means  must  be  provided  for  doing  it.  A lift 
controller  contains  three  essential  parts,  (1)  a main  switch 
to  open  and  close  the  circuit,  (2)  a reversing  switch  to  con- 
trol the  direction  of  running  of  the  winding  gear  motor, 
(3)  a switch  and  resistance  with  a suitable  number  of  con- 
tacts. On  either  of  the  foregoing  systems,  the  switches 
i and  2 are  worked  from  the  cage,  while  3 has  to  be  worked 
automatically.  The  following  describes  some  of  the  methods 
which  are  adopted  : (1)  The  switch  arm  is  driven  round  by 
a falling  weight,  the  speed  being  controlled  by  a dashpot. 
This  arrangement  is  only  suitable  for  the  pull-rope  system. 
Pulling  the  rope  to  start  frees  the  weight,  and  pulling  it 
to  stop  raises  the  weight  and  switches  in  the  resistance  ready 
for  a fresh  start.  (2)  The  switch  arm  is  weighted  and  pulled 
up  by  a solenoid  switched  on  by  1 or  2,  the  speed  being 
retarded  by  a dashpot.  On  breaking  the  circuit  the  weighted 
switch  arm  falls,  so  switching  «in  the  resistance.  (3)  The 
switch  arm  is  driven  by  a speed-reducing  gear  from  the 
motor  shaft,  and  is  weighted  so  as  to  fall  back  when  the 
circuit  is  broken.  (4)  The  switch  arm  is  driven  by  a small 
auxiliary  motor,  and  falls  back  either  by  a weight  or  by 
a spring  when  the  circuit  is  broken.  (5)  The  separate 
sections  of  resistance  are  connected  to  contacts  having 
short-circuiting  switches  attached  to  the  plungers  of  a series 
of  solenoids  wound  to  operate  with  different  pressures,  and 
having  their  windings  connected  to  the  motor  terminals. 
When  1 and  2 are  closed  the  motor  starts,  and  as  its  speed 
increases  the  pressure  across  its  terminals  rises.  When 
*'t  has  risen  to  a certain  value,  the  first  solenoid  acts,  short- 
circuiting  the  first  section  of  resistance,  so  causing  a further 
increase  of  motor  speed  and  pressure,  which  causes  the 
second  solenoid  to  operate,  and  so  on  until  all  the  resistance 
is  short-circuited.  On  breaking  the  circuit  the  solenoids  all 
drop  their  switches,  so  putting  in  the  full  resistance  again, 
ready  for  the  next  start. 

In  another  arrangement  of  solenoid  controller,  connection 
to  the  solenoid  is  made  and  broken  by  a switch  moving 
over  a series  of  contacts.  This  switch  is  pulled  on  by  a 
solenoid,  and,  having  a weighted  arm,  it  drops  off  auto- 
matically when  the  solenoid  is  de-energised.  The  speed  at 
which  the  switch  is  pulled  on  is  regulated  by  a dashpot. 

Safety  Appliances — In  the  motor  circuit  the  usual  fuses 
or  circuit-breakers  are  provided,  which  will  act  i£  the  cage 
is  overloaded.  In  the  pull-rope  system,  buttons  ape  attached 
to  the  rope  at  the  top  and  bottom  of  the  lift  welli,  the  posi- 
tions of  these  buttons  being  such  that  if  the  cagq*  overruns 
its  proper  position  it  catches  one  of  the  buttons,  so  operat- 
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ing  the  controller  and  stopping  the  motor.  In  the  other 
systems  the  same  effect  is  obtained  by  means  of  electric 
contacts,  which  are  operated  by  the  cage  if  it  overruns  its 
proper  position.  Safety  grips  are  provided  on  the  cage, 
which,  if  the  rope  breaks,  will  grip  the  upright  guides  and 
prevent  the  cage  from  falling. — S.  J.  Berryman. 

The  Second  Prize  Winner  s reply  will  be  published  in  our 
next  issue. 


Various  Items. 

Social. — The  concluding  social  evening  of  the  Ediswan  (Bristol) 
Staff  was  held  at  the  company's  showrooms  on  Apr*l  6, 
when  a -somewhat  lengthy  but  well-varied  programme  was 
given  by  members  of  the  Staff  and  their  friends,  and  was  much 
-appreciated  by  the  audience. 

Good  News. — Members  of  the  • Institution  of  Electrical  En- 
gineers and  others  will  be  glad  to  hear  that  the  work  of  re- 
decorating the  Institution  building  is*  being  rapidly  proceeded 
with,  and  that  there  is  every  prospect  that  the  Institution 
will  be  reinstated,  at  least  on  the  ground  floor,  by  the  middl  c, 
of  May  next. 

Chester. — An  important  development  of  electricity  supply 
for  Chester  and  the  Deeside  district  was  discussed  at  a special 
meeting  of  the  Hawarden  R.C.  It  was  stated  that  the  War 
Office  had  submitted  an  agreement  for  the  supply  of  electrical 
energy  from  H.M.  Factory,  Queen’s  Ferry,  in  bulk.  The 
agreement  is  for  two  years,  subject  to  12  months’  notice  on 
either  side  ; all  expenditure  necessary  to  make  the  supply 
available  to  be  borne  by  the  joint  committee  ; ^4  10s.  to  be 
paid  per  kw.  for  current  up  to  3,000.  and  £4  per  kw.  afterwards  ; 
and  the  joint  committee  to  pay  the  costs  of  generation — i.e., 
wages,  fuel,  oil,  waste,  and  water,  maintenance  and  repairs, 
plus  7!  per  cent,  on  these.  It  was  stated  that  the  Chester 
Corporation  were  prepared  to  carry  the  scheme  through,  failing 
the  co-operation  of  the  Hawarden  Council,  which  was  invited, 
and  failing  co-operation  and  membership  of  a joint  committee 
with  financial  responsibility  on  a basis  to  be  agreed,  Chester 
\iill  supply  electricity  in  bulk  in  the  Hawarden  Council’s  area. 
.There  is  a possibility  of  Wrexham  joining  in  the  scheme,  which 
will  be  absorbed  in  the  larger  scheme  when  the  joint  electricity 
authority  under  the  new  Act  is  sot  .up. 

Prussian  Jackboot  Tyranny.— On  Sat.,  the  16th  inst.,  at  the 
North  London  Police  Court,  a summons  was  granted  against  the 
Hackney  Borough  Council  for  failing  to  supply  electric  power 
to  certain  premises  contrary  to  the  provisions  of  the  Hackney 
Electric  Lighting  Order,  1893.  The  solicitor  explained 
that  his  client  had  made  formal  application  for  a supply  of 
electricity,  which  the  Council  were  bound  to  give,  and  had 
employed  a master  man  to  do  the  wiring  inside  the  premises. 
When  the  work  was  completed  he  gave  notice  to  the  Borough 
Council,  and  requested  that  his  premises  should  be  connected 
with  the  electric  main.  While  the  work  inside  the  premises  was 
in  progress  the  electrician  received  a visit  from  a person  repre- 
senting himself  as  a shop  steward  from  the  Council’s  electricity 
department,  who  requested  to  see  his  **  ticket.”  “ What  ticket?” 
asked  the  electrician.  “ Your  union  ticket,”  was  the  reply  . 
To  this  the  electrician  answered,  “ I am  a master  man  and  do 
the  work  myself.  I employ  no  labour.”  The  shop  steward 
informed  him  that  as  he  did  not  belong  to  the  union  the  Council’s 
men  would  refuse  to  connect  the  premises,  and  this  decision  was 
subsequently  confirmed  by  the  borough  electrical  engineer. 
Under  Section  26  of  the  Order  the. Council jbecame  liable  to  a 
penalty  of  40s.  a day  for  refusing  to  connect  the  premises.  Of 
course,  this  action  of  the  trade  qpion  is  sheer  despotism  and 
means  that  if  a properly  qualified  electrician  does  not  belong 
to  their  union  he  is  not  to  be  allowed  to  work  and  live.  We 
have  yet  to  learn  that  a trade  union  decision  is  to  be  allowed 
to  over-ride  the  actual  law  of  the  land,  that  a man  has  a right 
to  live  and  work. 


Personal. — The  professional  practice  of  the  late  H.  B;  Ransom, 
Esq.,  M.Inst.C.E.,  3,  Victoria  Street,  S.W.i,  has  been  trans- 
ferred to  Messrs.  Dolby  & Williamson,  Consulting  Engineers, 

8,  Princes  Street,  Westminster,  S.W.i,  to  whom  all  corre- 
spondence should  be  adressed. 

Barnsley. — Application  is  to  be  made  to  borrow  ^22,000, 
for  mains  extensions  to  the  housing  scheme  areas.  The  output 
of  electricity  has  increased  by  40  per  cent,  during  the  past 
year.  The  T.C.  has  approved  the  Bradford  draft  scheme  for 
distribution  through  areas  under  the  recent  Act. 

Electric  Light  for  Pontardulais. — Relative  to  negotiations 
of  the  Llandcilo-Talybont  U.D.C.,  Swansea  Corpn.,  and  the 
Electricity  Commissioners  which  have  now  been  brought  to  a 
close,  it  is  hoped  that  the  work  necessary  for  lighting  Pontar- 
dulais with  electricity  will  be  commenced  in  a few  days.  The 
maximum  price  set  forth  in  the  order  issued  is  iod.  per  unit. 

For  the  winter  quarters  ending  March  31  and  December  31 
the  minimum  will  be  15  units  for  12s.  6d.,  and  for  the  other  two 
quarters  10  units  for  8s.  4d. 

Meetings. — The  Junior  Inst,  of  Engineers  will  meet  on  Friday, 
29th  inst.,  at  8 p.m.  Discursive  Lecturette  : “ Rambling 

Remarks  on  Expert  Evidence,”  by  W.  A.  Tookey,  M.I.Mech.E. 
(Member)  ; also  on  Friday,  May  6,  at  8 p.m.  Lecturette  : 

" Fire  Resistance  of  Aggregates  for  Reinforced  Concrete, 
by  D.  W.  Wood  (Associate)  ; and  on  Friday,  May  13,  at  8 p.m. 
Lecturette : “ Scientific  Developments  in  Gas  Measuiing 

Instruments,”  by  H.  G.  Brown  (Associate  Member)  (Durham 
Bursar’s  Paper).  All  at  Caxton  Hall. 

Benevolence. — In  connection  with  the  offer  of  Mr.  E.  M. 
Hughman,  of  Bombay,  to  give  a donation  of  ^250  to  the  Bene- 
volent Fund  of  the  Inst.E.E.,  on  condition  that  19  similar 
donations  are  received  by  June  30,  the  Committee  charged 
with  the  raising  of  the  fund  have  obtained  Mr.  Hughman’s 
consent  to  the  sums  of  £250  not  being  contributed  solely  by 
single  donors,  but  by  group  subscriptions.  The  Territorial 
Centres  of  the  Institution  are  taking  steps  to  organise  such 
group  collections,  and  the  Secretary  of  the  Inst.E.E.  (1,  Albe- 
marle Street,  W.i),  will  reply  to  any  inquiries  on  this  subject. 

Dundee. — The  T.C.  is  erecting  80  three-flatted  houses  and 
420  cottage  dwellings.  At  Balgay,  near  the  Blackness  car  ter- 
minus, 160  of  the  latter  are  to  be  built,  mostly  containing 
living-room,  parlour,  three  bedrooms,  with  a good  scullery, 
and  other  accommodation,  while  it  is  also  proposed  to  have 
the  sculleries  so  designed  that  they  will  be  large  enough  to 
accommodate  electrically-driven  washing  machines  and 
wringers.  A specimen  electrical  house  is  in  course  of  erection 
and  was  recently  inspected  by  the  Councillors.  The  whole 
of  this  district  is  intended  to  become  an  electric  suburb. 

Service  Notes. — Recruiting  for  the  electrical  branches  of  both 
Services  is  doing  very  well  in  Great  Britain.  Few  recruits, 
are  coming  from  Ireland.  Mr.  E.  E.  Benham,  first  assistant 
electrical  engineer  at  Devonport  Dockyard,  has  been  appointed 
to  Gibraltar  Dockyard  in  succession  to  Mr.  P.  A.  Yapp,  who 
has  been  invalided  home.  Mr.  Benham,  who  has  been  first 
assistant  electrical  engineer  at  Devonport  since  May,  1918  (acting 
electrical  engineer),  will  be  replaced  at  Devonport  by  Mr.  Yapp 
as  soon  as  the  latter  is  fit  for  duty  again.  In  future,  the  head 
of  the  electrical  section  of  the  Admiralty  Dockyard  department 
will  be  known  as  “ Assistant  Director  of  Dockyards  (E.E.).” 

Extraordinary  Accident. — As  a boy  named  Evan  William 
Jones  (16),  of  Hill  Street,  Rhumney,  was  playing  near  the 
river,  parallel  with  which  runs  the  Powell  Duffryn  Colliery 
Co.’s  10,000  volt  cables,  he  told  his  playmates  he  was  going 
to  have  a slide.  Immediately  afterwards  he  climbed  up  the 
woodwork  which  supports  the  cables,  and  by  some  means 
touched  the  wires  and  immediately  became  a mass  of  flames. 

He  fell  to  the  ground  a few  moments  later.  Police-Scrgt.  Clinch 
and  Dr.  Dowd,  of  Brithdir,  were  soon  on  the  scene,  and  they 
found  the  lad  had  sustained  flightful  injuries  and  that  his  left  leg 
and  fingers  of  his  hand  had  been  completely  burnt  away.  He  was 
conveyed  to  Aberbargoed  Hospital,  but  died  soon  after  admission. 
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THE  LONG-DISTANCE  TELEPHONE  SYSTEM  OF 
THE  UNITED  KINGDOM  * 


By  Sir  William  Noble.  M.I.E.E. 


(Continued,  from  page  224.) 

For  through-switching  purposes  between  the  same  points, 
circuits  having  a transmission  equivalent  between  main 
test-boards  of  12  standard  miles  (i.e.,  pil  -1.28)  are  neces- 
sary, and  on  this  basis  a full-sized  cable  will  carry  19 
quads  of  conductors,  giving  a maximum  of  57  circuits  in- 
cluding phantoms. 

In  order  to  obtain  the  necessary  quality  of  transmission 
for  direct  service  between  centres  400  miles  apart,  e.g., 
London  and  Glasgow,  it  would  be  necessary  to  use  con- 
ductors of  much  heavier  gauge,  and  a full  sized  cable  for 
such  a service  would  carry'  no  more  than  12  quads,  giving 
a maximum  of  36  circuits  including  phantoms,  but  it  is 
not  at  all  certain  that  such  a cable  would  be  a practical 
manufacturing  proposition. 

It  appeared  therefore  that  it  would  i,e  necessary  to  in- 
crease considerably  the  capacity  of  underground  duct  routes 
in  order  to  cope  with- the  expansion  of  traffic  which  would 
follow  on  the  extension  of  the  underground  system. 

At  this  juncture,  however,  the  solution  of  one  of  the 
fundamental  problems  of  long-distance  underground  tele- 
phony, namely,  the  construction  of  an  effective  telephone 
relay  or  repealter,  seemed  possible. 

The  conception  of  a repeater  which  oould  be  inserted  in 
a telephone  circuit  and  fulfil  the  same  functions  as  a 
repeater  in  a telegraph  circuit  is  almost  as  old  as  the 
telephone  itself.  From  the  earliest  davs  of  the  telephone 
aft  many  investigators  had  worked  patiently  on  this  prob- 
lem, and  the  records  of  the  British  Post  Office  contain 
reports  of  long  and  patient  trials  of  innumerable  telephone 
repeater  devices  submitted  by  inventors  from  time  to  time. 
Prior  to  the  introduction  of  the  three-electrode  thermionic 
valve,  these  devices  were  invariably  of  the  microphonic  type, 
in  which  a sensitive  microphone  was  attached  usually  to 
the  reed  or  diaphragm  cf  a teleohone  receiver.  Seeing  that 
the  energy  available  in  a telephone  circuit  for  operating  a 
renenter  is  of  the  order  of  a few  microwatts,  it  seems 
almost  incredible  that  the  inventors  of  microphonic  repeaters 
should  have  been  able  to  design  anything  that  would  func- 
tion as  an  amplifier  of  the  minute  currents  of  speech  fre- 
quency*. and  the  fact  that  Several  such  devices  have  been 
actually  used  in  commercial  circuits  with  moderate  su^cpsc 
is  sufficient  testimony  to  the  patience  and  ingenuity  of  the 
early  workers.  In  the  light  of  our  present  knowledge  and 
* Paper  read  recently  before  the  Inst.E.E. 


the  possession  of  an  almost  perfect  amplifier,  it  can  be 
seen  why  the  early  attempts  were  not  successful. 

Our  present  knowledge  of  the  laws  of  the  electrical  trans- 
mission of  speech  over  wires  is  due  very  'largely  to  advances 
in  physical  science  which  in  fhemselv©S  are  not  specifically 
associated  with  telephony  and  which  have  preceded  the 
development  of  the  thermionic  amplifier.  * 

The  introduction  of  the  three-electrode  thermionic  tube 
completely  changed  the  aspect  of  the  telephone  repeater 
problem.  The  early  experiments  ot  the  Post  Office,  com- 
mencing in  1913,  were  conducted  with  “soft”  valves  which, 
while  not  wholly  suitable  for  the  requirements  of  a com- 
mercial repeater,  enabled  engineers  to  make  considerable 
headway  in  the  design  of  repeater  circuits,  and  emphasised 
the  necessity  lor  more  complete  measurements  of  the  im- 
pedance characteristics  of  telephone  lines  over  the  whole 
range  of  speech  frequencies. 

The  “ soft’  ’ valve  has  now  been  superseded  by  the  “ hard’* 
valve  for  all  telephone  repeater  work.  The  ideal  thermionic 
valve  for  telephone  repeater  service  should  fufil  the  follow- 
ing conditions:  — 

(a)  Its  general  design,  should  be  such  that  it  can  be 
manufactured  in  large  quantities  with  uniform 
electrical  characteristics. 

.6)  Its  electrical  characteristics  should  remain  constant 
throughout  its  working  life. 

(c)  Small  variations  in  filament  current  due  to  the  normal 

voltage-drop  of  'the  filament  battery  during  dis- 
charge should  cause  no  appreciable  change  in  the 
' amplifying  power  of  the  valve. 

(d)  Its  amplifying  factor,  in  association  with  its  input 

and  output  transformers,  should  be  practically  con- 
stant over  the  range  of  speech  frequencies,  and 
over  the  required  range  of  input  voltage  amplitude. 

( e ) The  electrodes  and  their  supports  should  be  sufficiently 

rigid  to  ensure  that  no  vibration  from  external 
sources  affect9  the  performance  of  the  valve. 

(/)  Power  consumption  in  the  filament  should  be  as 
small  as  possible. 

(g)  Long  operating  life;  f 

The  thermionic  valve  with  its  associated  input  and  output 
transformers  has  only  a unilateral  action  as  an  amplifier. 
For  use  in  the  ordinate  two-wire  telephone  circuit  it  must 
be  duplexed  in  order  to  transmit  and  amplify  speech  currents 
in  both  directions  through  the  circuit.  The  duplexing  is 
effected  on  the  principle  of  the  duplex  telegraph  relay,  bv 
the  use  of  differential  winding  rn  the  line  side  of  the  out- 
put transformer  (see  Fig.  2). 


Fig.  3.— Line  circuit  of  telephone  repeater  closed 

THROUGH  TWO  EQUAL  IMPEDANCES. 

Speech  currents  from  the  up  or  down  lines  pass  around 
the  line  windings  P,  P of  the  output  transformer  in  series. 
The^primary  of  the  input  transformer  being  joined  across 
the  middle  points  of  the  windings  is  a shunt  on  the  line 
circuit,  and  a portion  of  the  line  current  passes  through 
it  and  is  amplified  bv  the  vailve.  The  amplified  outgoing 
currents  are  transmitted  to  the  up  and  down  sides  of  the 
line  in  series,  and  if  the  two  sides  «'.re  electrically  equal  the 
potentials  at  the  middle  points  of  the  windings  P,  P are 
equal,  and  no  part -of  the  amplified  current  is  fed  back 
^ into  the  input  circuit. 

If  the  repeater  circuit  be  represented  by  Fig.  .5  it  will 
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be  seen  that  in  a properly  constructed  transformer  with  an 
equal  number  of  turns  in  all  the  windings  AB,  ABn  ab. 
ab,,  the  E.M.F.  generated  in  all  the  windings  by  an  alterna- 
ting current  flowing,  thrqugh  the  secondary  will  be  equal. 
The  impedances  of  the  windings  will  also  be  equal.  If  the 
circuit  be  completed  by  the  two  equal  impedances  Z,  the 
circuit  may  be  presented  in  straight-line  form  as  in  Fig.  4, 
the  point  X being  taken  as  the  starting  point 


In  practice,  the  use  of  the  simple  differential  repeater  cir- 
cuit shown  in  Fig.  2 is  limited  to  those  cases  where  the 
repeater  can  be  inserted  at  the  electrical  centre  of  a homo- 
geneous and  stable  line  circuit.  This  condition  is  obtain- 
able generally  only  in  well-constructed  cables.  In  this 
country  it  is  sddom  obtainable  on  aerial  lines  owing  to  the 
variations  caused  by  our  climatic  conditions. 

(To  be  continued.) 


Fig.  4.— Diagram  showing  that  A and  a (Fig.  3)  are  equipotential  points. 


For  the  sake  of  simplicity  the  E.M.F.  of  each  winding 
is  assumed  to  be  concentrated  at  the  centre  of  the  winding. 
The  impedances  have  neen  represented  to  scale.  Obviously 
the  total  voltage  drop  in  the  circuit  must  be  equal  to  the 
total  E.M.F.  in  the  circuit.  A drop  of  5 volts  has  been 
assumed  between  the  point  X and  the  point  B.  There  will 
be  a corresponding  drop  between  any.  two  points  having 
She  same  resistances  between  them.  The  total  on  the  scale 
chosen  will  therefore  be  40,  and  each  winding  must  there- 
fore produce  an  E.M.F.  of  10  volts.  It  will  be  clear  from 
an  inspection  of  the  voltage  curve  that,  under  the  con- 
ditions given,  the  potential  of  A will  be  equal  to  that  of  a. 
This  will  hold  good  in  any  case  if  the  circuit  is  symmetrical 
about  these  points  so  far  as  E.M.F.s  and  impedances  are 
concerned. 

An  alternative  arrangement  of  the  transformer  windings 
is  shown  in  Fig.  5.  It  will  be  noticed  that  if  lines  of  dis- 
similar impedlance  be  connected  to  the  repealer  shown  in 
Fig.  2,  the  potentials  at  the  mid-points  of  the  line  trans- 
former will  be  unequal.  Consequently  an  out-of-balance 
current  will  flow  through  the  input  circuit,  and  if  this 
current  reaches  a certain  value,  /the  amplifier  will  generate 
oscillations  lat  a frequency  determined  by  the  electrical  con- 
stants of  the  circuit.  ‘Fhe  resulting  noise  may  be  sufficient 
to  make  speech  impossible  between  the  terminals  of  the 
circuit,  and  in  any  case  will  reduce  the  transmission  im- 
provement of  the  repeater. 


Fig.  5. — Two-way  telephone  repeater  with  single 
amplifier  (alternative  arrangement  to  Fig.  2). 

In  the  early  days  of  microphone  amplifiers  this  unbalance 
difficulty  did  not  cause  serious  trouble,  as  the  .amplifiers 
were  relatively  insensitive ; but  since  the  in  trod  action  of 
the  thermionic  valve  amplifier  the  unbalance  difficulty'  has 
become  more  important.  In  fact  it  may  be  said  to  be 
one  of  the  chief  difficulties  in  modern  balanced  repeaters. 


SHIP  LIGHTING  IN  RELATION  TO  COMFORT, 
SAFETY  AND  EFFICIENCY. 

.The  subject  of  ship-lighting  was  discussed  at  the  last 
meeting  of  the  Illuminating  Engineering  Society  on  April 
26.  Mr.  Chas.  Wordingham,  C.B.E.,  presiding.  Repre- 
sentatives of  the  Admiralty  and  the  Mercantile  Marine  Ser- 
vice Association  were  present  and  joined  in  the  discussion. 

Mr.  W.  J.  Jones,  in  reading  the  introductory  paper, 
pointed  out  that  in  the  case  of  large  vessels  the  amount 
of  energy  required  for  lighting  formed  only  1-2  per  cent,  ot 
the  total  energy  developed.  There  seemed  to  be  no  need 
tor  parsimony,  therefore,  in  such  cases.  A distinction  was 
drawn  between  conditions  on  a large  liner  with  its  own 
electric  supply  available  for  lighting  and  cargo  vesesels  where 
the  supply  may  be  more  limited,  and  again  in  sailing  ves- 
sels where  no  supply  may  be  available.  Electric  lighting: 
has  manifest  advantages  for  ship-lighting  in  view  of  its 
being  unaffected  by  gales  of  wind  and  comparatively  un- 
affected by  severe  weather  conditions.  It  is,  however, 
vital  in  passenger  vessels  to  ensure  that  there  are  spare 
generators  to  be  put  in  use  in  the  event  of  a breakdown, 
and  also  an  emergency  plant,  sometimes  with  an  oil-engine, 
placed  well  above  the  water-line ; accumulators  are  some- 
times installed  to  serve  the  same  purpose.  Any  electro- 
magnetic gear  must  also  be  stowed  well  away  from  the 
compass  bowl  so  that  the  needle  may  not  (be  affected  by 
passing  currents. 

Mr.  Jones  illustrated  modern  methods  by  referring  to  the 
Majestic , launched  30  years  ago,  which  utilised  only  1,200 
16  c.p.  carbon  filament  lamps,  as  compared  with  the  12,000 
or  more  metal  filament  lamps  used  by  a modern  liner. 
Fittings  must,  of  course,  be  of  a rigid  character,  unaffected 
by  the  motion  of  the  ship,  and  them  design  is  also  consider- 
ably influenced  by  considerations  of  limited  overhead  space. 

Mr.  Jones  quoted  the  Board  of  Trade  Regulations  where 
it  is  specified  that  u foreign  and  home  trade  vessels  are 
to  he  properly  lighted  and  ventilated  day  and  night,”  but 
remarked  that  there  seemed  to  be  in  existence  little  infor- 
mation in  the  form  of  standard  schedules  of  amount  of  illu- 
mination, such  as  are  usual  in  dealing  with  installations 
on  land.  One  interesting  special  device  exhibited  at  the 
meeting  was  the  signalling  apparatus  which  served  to 
show  when  the  Board  of  Trade  lights  are  burning  satisfac- 
torily. Special  methods  of  lighting  charts  by  concealed 
lamps  are  also  available,  while  searchlights,  even  on  mer- 
chant vessels,  may  serve  useful  functions,  for  example  in 
assisting  the  rescue  of  persons  floating  in  the  sea  in  the 
event  of  a shipwreck;  luminous  signals,  including  those 
serving  as  signals  of  distress,  were  also  briefly  mentioned. 

In  dealing  with  the  lighting  of  various  classes  of  vessels 
Mr.  Jones  gave  the  results  of  measurements  of  illumination 
in  typical  cases,  and  also  quoted  a table  given  by  Lieut. 
McDowell  for  illumination  in  the  United  States  Navv.  'Die 
engine-room,  boiler-room,  hold  and  tunnels  demand  special 
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-lighting  methods,  and  importance  is  attached  to  the  paint- 
ing of  exposed  surfaces  in  white  so  as  to  facilitate  diffu- 
sion of  light.  The  lowering  of  (boats  in  emergencies  is 
frequently  a matter  of  difficulty,  and  lights  are  sometimes 
placed  between  the  davits,  also  serving  to  assist  loading 
or  unloading.  It  is  also  usual  to  have  lights  suspended 
over  the  cargo-hatches  to  facilitate  taking  in  and  storage 
of  cargo.  As*  regards  the  nature  of  lamps,  ability  to  with- 
stand shock  and  vibration  is  naturally  an  important  factor, 
and  those  of  the  helical  traction  type  have  proved  very 
satisfactory.  The  author  emphasised  the  desirability  of  a 
-standard  voltage  on  board  ships,  both  in  the  Navy  and  the 
Mercantile  Marine ; the  present  variations  in  this  respect 
add  considerably  to  the  expense  of  manufacture  and  make 
it  more  difficult  to  produce  lamps  of  uniform  quality  in 
bulk. 

In  the  subsequent  discussion  attention  was  drawn  to  the 
need  for  a schedule  of  illumination  for  various*  operations 
on  board  ship,  and  it  was  remarked  that  some  of  the  values 
recorded  by  the  author,  notably  only  0.3  ft.  candles  in  the 
stewards’  bathrooms,  and  a series  in  different  rooms  all 
below  1 ft.  candle,  seemed  unduly  low;  the  values  given 
for  practice  in  'the  U.S.A.  Navy  were  considerably  higher. 
Several  officers  in  the  Mercantile  Marine  joined  in  the  dis- 
cussion, alluding  to  the  methods  of  concealed  chart-room 
lighting  mentioned  by  Mr.  P.  J.  Waldram,  and  confirming 
the  value  of  a signalling  device  to  show  when  the  B.O.T. 
lights  were  in  order.  Some  discussion  turned  on  the  ques- 
tion whether  it  was  advisable  to  provide  general  deck-light- 
ing on  vessels,  it  being  contended  by  shipmasters  that  any 
exposure  otf  lamps  would  dazzle  the  eyes  in  view  of  the 
surrounding  dense  darkness ; it  was  thought  possible,  how- 
ever, by  some  that  moderate  diffused  lighting  by  completely 
concealed  sources  might  prove  useful.  In  conclusion  it  was 
suggested  that  the  .Illuminating  Engineering  Society  should 
form  a joint  committee  to  prepare  general  recommendations 
and  schedules  of  ship-lighting. 


ELEMENTARY  DETERMINANTS 

With  Special  Reference  to  Kirchhoff’s  Laws. 

By  H.  P.  Few. 

Silver  Medallist  in  Telegraphy,  etc. 

Ninth  Article. 

Note.— The  aim  of  these  articles  is  to  bring  out  prominently  the  advantages  of 
•employing  Determinants,  in  conjunction  with  Kirchhoff's  Laws,  for  finding  current 
values  in  complicated  networks  of  conductors.  The  previous  articles  appeared 
in  our  issues  of  June  25,  August  6 and  27,  September  17,  October  22,  December  3 , 
1920,  February  25  and  March  25, 1921.  and  gave  an  account,  inter  alia,  of  Kirchhoff’s 
Laws  and  corollaries,  Maxwell’s  cyclic  equations,  general  methods  of  evaluating 
determinants,  application  of  determinants  to  finding  current  values  in  simple  net- 
works, including  the  Wheatstone  bridge  and  the  Thomson  double  bridge.  This  article 
deals  with  the  bridge  duplex  system  of  telegraphy.  * 

In  this  article  we  apply  the  methods  of  determinants 
to  finding  the  value  of  the  current  in  the  receiving 
branches  of  the  bridge  duplex  system  of  telegraphy. 
This  system  of  telegraphy  is  important  as  it  is  largely 
used  for  working  submarine  cables. 


Fig.  20  shows  the  skeleton  connections  of  the  system. 
KK  represent  the  signalling  keys,  and  RR  indicate  the 
receiving  instruments.  The  figures  shown  against  the 
various  branches  represent  their  respective  resistances, 
which  are  typical  of  several  of  the  submarine  circuits 
working  betweefi  Great  Britain  and  Ireland.  The 
connections  may  be  re-drawn  as  shown  in  Fig.  21. 


1000 


Our  object  is  to  determine  the  current  value  in  the 
receiver  branches  when  both  keys  are  depressed — i.e.,  in 
the  branches  of  8,200  ohms  resistance.  Since  the 
circuit  is  symmetrical,  it  is  obvious  that  when  both 
keys  are  depressed  together  the  value  of  the  current 
in  both  receiver  branches  should  be  the  same.  Suppose 
imaginary  currents  v + w,  x+  w,  w,  y and  2 to  flow  round 
the  meshes  as  shown,  then  forming  our  equations 


according  to  Maxwell's  rule,  we  have — 

- 3000(^+10)  -35OOZ0  + 66ooy  =100 

- 350010  - 3ooo(x+  w)  + 66002  = - 100 

14200(1;  +w)  - 8200 w - 3000);  ’ = o 

- 8200  w +14200(3;  +ie;)  - 30002  = o 


- 8200(1;  +w)  +2440010  - 82oo(#+i0)  - 35 ooy  -35002  — o 


Collecting  lijce  quantities,  we  get — 

- 3000  v - 6500*0  + 66ooy  = 100 

- 6500 w - 3000#  / + 66002  = - 100 

142001;  + 6000x0  - 30003/]  — 0 

600010  +14200#  - 30002  = o 

- 8200V  +8000x0  - 8200#  - 35oqy  - 35002  = 0 


Writing  down  the  determinant  for  v,  we  have-r 
1-65  o 66  o j 

~i  -65  -30  o 66 1 

o 60  o -30  0 j 

o 60  142  o - 30 

Vss  o 80  -82  -35  -35l 

A 


where  A is  a determinant  representing  the  denominator. 
Adding  the  top  row  to  the  second  row  to  form  a new 


second  row,  we  get — 

I -65 

0 

66 

0 

0 -130 

-30 

66 

66 

0 60 

0 

-30 

O 

0 60 

142 

0 

-30 

v = 

0 80 

-82 

-35 

-•35 

A 

which  reduces  to — 

i -130 

30 

66 

66 

j 60 

0 

-30 

0 

I 60 

142 

0 

-30 

7;  s= 

! 80 

-82 

-35 

-35 
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Subtracting  the  third  column  from  the  fourth  column  to 
form  a new  fourth  column,  we  get — 


v = 


-130 

-30 

66 

0 

60 

0 

-30 

30 

60 

142 

0 

-30 

80 

-82 

-35 

0 

and  adding  the  second  row  to  the  third  row  to  form  a 
new  third  row — 


v = 


-130 

-30 

66 

0 

60 

O 

-30 

30 

120 

I42 

-30 

0 

80 

-82 

-35 

0 

which  reduces  to — 


v =10x30 


13 

12 

8 


-30 

142 

-82 


66 

-30 

-35 


A 


Reducing  this  to  determinants  of  the  second  order— 


-13 
■v  = 300 — 


142  -30 
-82  -35 


-12 


I — 30  66 

-82  -35 1 
A 


+ 8 


- 30  66 

142  -30 


and  multiplying  out — 

r 300  r 13  { (142  x ~ 35)  - (30  x 82) ) ~ 12  { (30  x 35) + 

(66x82)!  +8  {’(30x30 -(66x142)}] 

A 

which  gives — ' 

-14610000 

A 

The  determinant  for  the  denominator  is — 


A = 


and  this  reduces  to  three  determinants  of  the  fourth 
order,  i.e.  : 

o 66  j - 65  o 66  o' 
■30  °1tJ-65-3o  o 66; 

0-301+  4 5q 
-35  - 35 


-30 

-65 

0 

66 

0 

0 

-65 

-30 

0 

66 

142 

60 

0 

-30 

0 

0 

60 

142 

0 

-30 

- 82 

80 

-82 

-35 

-35 

! - 65  -30 

A 1 60  O 

^ 60  142 
! 80-82 


-82 


142  o -301 
8cr  - 82  - 35  - 35 

- 65  o 66  o 
765-30  o 66 
60  0-30  o 

60  142  0-30 

The  value  of  these  three  determinants  will  be  found  to 
60  ~ 9459000,  - 272259i56o,  and  - 1396355040  respec- 
tively ; so  that 

A = - 4128405600 
. 14619000 

• • ® = 728405600 amperes 
= 3*5417  milliamperes, 

which  is  the  value  of  the  current  flowing  in  each  receiver 
circuit. 

This  result  might  have  been  arrived  at  more  readily, 
as  follows  : Since  the  connections  at  both  stations  are 
the  same,  and  since  similar  poles  of  the  batteries  are  to 


line,  no  current  flows  in  the  line,  which  may  therefore 
be  regarded  as  disconnected.  The  circuit  connections 
at  either  station  then  reduce  to  the  two-mesh  circuit 
shown  in  Fig.  22. 


Forming  our  equations  according  to  Maxwell's  rule,, 
we  have — 

14200W  - 3000V  = o 
- 3000#  + 66oov  = 100. 

Forming  the  determinant  for  u. 


u = 


0 

-30 

I 

66 

142 

-30 

-30 

66 

30 


amperes 


8472 

= 3*5417  milliamperes. 

The  same  result  is  obtained  by  considering  the  receiver 
branch  together  with  one  of  the  arms  as  in  parallel  with 
the  remaining  arm,  thus  the  current 

100000 


C = 

Of  this  current 
1676  x 


3600  + 


11200X  3000 


14200 
1676  milliamperes. 


3000 


= 3*54  milliamperes 


14200 

pass  through  the  receiver. 

The  above  described  method  of  working  bridge- 
duplex  is  known  as  the  opposition  method.  If  one  of 
the  batteries  is  reversed  we  have  the  combination 
method,  so  called  because  the  batteries  assist  one 
another  when  both  keys  are  depressed  at  the  same  time. 
It  is  left  to  the  reader  to  calculate  the  current  in  either 
of  the  receiver  branches  when  the  batteries  are  in 
combination,  assuming  the  same  resistance  values.  In 
this  case,  the  value  of  the  current  in  either  of  the  receiver 
branches  will  be  found  to  be  26.8  milliamperes. 

(To  be  continued.) 


Gift  . — The  Prince  of  Wales  has  presented  his  autographed 
photograph  to  the  Great  Northern  Hospital,  of  which  he  is  Presi- 
dent. 

Meetings.— The  Junior  Inst,  of  Engineers  will  meet  on  Friday, 
6th  inst.,  at  8 p.m.  Lecturette,  “ Fire  Resistance  of  Aggregates 
for  Reinforced  ‘ Concrete,”  by  D.  W.  Wood.  Also  on  Friday,. 
13th  inst.,  at  8 p.m.  Lecturette,  “ Scientific  Developments  in 
Gas  Measuring  Instruments,”  by  H.  G.  Brow.  (Slides.)  And 
on  Friday,  20th  inst.,  at  8 p.m.  Lecturette,  “ Liquid  Fuels,”  by 
A.  Arnold.  All  at  Caxton  Hall. 
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“ Sunshine” 

will  increase  your  profits. 


SUNSHINE  is  the  new  Electric  Suction  Cleaner 
which  embodies  every  real  improvement  that  can 
be  built  into  an  Electric  Cleaner.  Each  mechan- 
ically perfect  detail  and  attachment  is  designed  to  make 
cleaning  drudgery-free  and  to  save  time. 

Patented  devices  on  the  SUNSHINE  Electric  Cleaner 
make  possible  a thorough  cleansing  of  all  carpets,  ^ugs, 
floors  and  stairs  without  the  necessity  of  special 
attachments. 

Only  the  SUNSHINE  moves  the  cleansing  air  over, 
under  and  through  the  meshes  of  the  rug.  This  triple 
action  not  only  removes  surface  litter,  but  also  the 
embedded  dirt,  and  the  fine  grit  that  sinks  dear  through 
the  rug. 

Write  now  for  full  particulars 
of  the  really  attractive  terms 
and  facilities  offered  to  you . 


118*120,  CHARING  CROSS  ROAD, 
LONDON  W.C.2. 


Telegrams : 
Sec&bilis,  Ox. 
London. 


mmm 
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ACCUMULATORS. 

Have  stood  the  test  of  30  years  of  service 
for  every  purpose  for  which  accumulators 
could  be  used. 

Power  Stations,  Lighting  Plants, 

Train  Lighting,  Yacht  Lighting, 

Hand  Lamps,  Wireless, 

Motor  Car  Starting,  Lighting,  and  Ignition. 


Pillar  Type  Terminal  Glass  Box 
Cell  for  small  Lighting  Plant. 


Each  type  specially  designed  for  the  duty  it  has  to  perform- 


Satisfactory  in  Service — Always. 


THE  (ft  M ^ 

St\  ELECTRICAL  STORAGE 

UWJU 

JLIUL  COMPANY  LIMITED. 

Clifton  Junction,  Near  Manchester.  57  Victoria  Street,  London,  S.W.l. 
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HART  ACCUMULATOR  CO.,  LTD 

MARSHGATE  LANE,  STRATFORD,  LONDON,  E.15, 


EVERSHED’S 


SPEED  INDICATOR 

Our  Speed  Indicator  depends 
for  its  action  on  the  variation 
of  electrical  pressure  de- 
veloped by  a magneto- 
generator driven  by  the  mechanism  the  speed  of 
which  is  to  be  indicated.  The  equipment,  therefore 
consists  of  two  parts — the  transmitter  or  generator 
and  the  speed  indicator  which  is  in  essence  a 
voltmeter.  The  permanent  accuracy  of  the  read- 
ings is  unaffected  by  outside  conditions  such  as, 
temperature,  vibration,  etc.  Send  for  free  list. 


"*i 

The  Indicator 

can  be  any  distance 
from  shaft.  If  desired 
a Murday  Recorder 
can  be  used  to  give  a 
permanent  record 
of  speed  variation. 

Evershed  & Vignoles,  Ltd. 

ACTON  LANE  WORKS,  CHISWICK,  W.4. 

Telephone : Chiswick  1370.  Telegrams : Dorothea,  Chisk.  London 


HIGH  EFFICIENCY 
LONG  LIFE 
EASY  TO  MAINTAIN 


LOW  COST  OF  UPKEEP 

STEADY  LIGHTING 

FREEDOM  FROM 

BREAKDOWN 


Hart  Batteries  have  distinct  advantages  over  all 
. other  makes.  The  superiority  of  Hart  Cells 
1b  responsible  for  their  extens  ve  use  in  a 
^Wcentral  stations.  Private  InstalJa- 
tions  and  general  'purposes  of 
all  kinds. 


ADOPT  THE  BEST  PRACTICE  

BY  INSTALLING 

HART  BATTERIES 
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TO  OUB  BBABEBS- 

Itionioin  U published  every  Friday,  and,  if  ordered,  is  on  sale  at  the 
frinoipal  Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It  hii 
us  Tory  large  sale  throughout  the  United  Kingdom,  as  well 
agin  the  British  Colonies  and  Abroad. 

'The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
ftedividoal  contributors,  nor  does  he  neoessarily  identify  himself  with 
their  views. 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a 
fld.  stamp  for  reply.  When  oonsidered  of  sufficient  interest  the  answer 
will  probably  appear  in  the  paper. 

Mow  advertisements  for  the  displayed  oolumns  and  alterations  to  existing 
•nos  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  tn  order  to  be  in  time  for  tho  issue 
ef  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 17s.  6d.  a year,  9b.  half-year,  4a.  fid.  a quarter  in  advanoe, 
postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  8-  Rxntiu,  aitd  Co.,  Ltd., 
M-99,  Maiden  Lane,  London,  W.C.2.  Telephone,  No.  2460  Gerrard. 


Current  Topics. 

Really  some  trades  union  activities  would  lead  one  to 
believe  that  the  industrial  community  was  approaching* 
its  second  childhood.  In  a recent 
Childish  case  at  Hackney  a would-be  con- 
sumer of  electricity  summoned  the 
Hackney  Borough  Council  for  failure  to  supply 
electricity  to  his  premises,  which  were  ready  wired  and 
only  waiting*  to  be  connected  to  the  mains.  It  seems 
that  the  applicant’s  premises  were  wired  by  a working 
master  electrician,  who  employed  no  additional  labour, 
and  was,  in  consequence,  neither  an  employer  nor  an 
employee.  In  view  of  his  trade  status  he  did  not  belong 
to  the  E.T.U.  nor  was  he  a member  of  the  Masters’ 
Federation.  As  a natural  consequence,  the  wiring  was 
not  carried  out  by, trade  union  labour,  a very  criminal 
act  in  the  ey  es  of  certain  extremists. 


As  a consequence  of  this,  when  in  due  course  applica-  • 
tion  was  made  for  connection  to  the  supply  mains,  the 
Council’s  workmen  refused  to  carry  out  the  work,  and 
in  consequence  the  applicant  was  deprived  of  his  supply 
and  brought  the  action  above  referred  to.  Here  we 
Tiave  an  absurd  deadlock  writh  absolutely  no  justifica- 
tion, and  were  I the  responsible  engineer  I should  feel 
•disposed  to  take  off  my  coat  and  join  up  those  service 
cables  just  to  show  my  independence  of  Bolshevistic 
electrical  workers.  There  are  many  jobbing  electricians 
in  quite  a small  way  of  business  who  derive  a living 
by  the  fruits  of  their  own  individual  efforts;  is  the 
right  of  these  men  to  a livelihood  to  be  at  the  discre- 
tion of  Labour  extremists  of  the  type  who  are 
responsible  for  the  Hackney  incident? 


Users  of  electric  vehicles,  both  present  and  prospec- 
tive, will  be  interested  to  learn  that  they  possess  an 
added  advantage  oyer  their  petrol 
Electrical  and  steam-driven  competitors  in  the 
# Vehicles — An  matter  of  taxation.  According  to  a 

Advantage.  decision  recently  given  by  the  Law 
Officers  to  the  Crown,  the  owner  of  a 
commercial  electric  vehicle  may  pay  taxation  on  a 
horse-power  basis  if  desired.  This  means  that  the  tax 
on.  a 3^-ton  electric  vehicle,  as  laid  down  in  Sec.  6 of 
the  Second  Schedule  of  the  Finance  Act  of  1920,  is 
per  annum,  as  against  the  ^28  payable  in  respect  of 
a petrol  vehicle  of  the  same  carrying  capacity.  This 
represents  a clear  saving  of  8s.  6d.  per  week  per 
vehicle,  an,  important  consideration,,  especially  where  a 
number  of  these  vehicles  are  in  operation. 


We  are  all  rather  annoyed  with  the  miners  to-day, 
but  nevertheless  we  manage  to  carry  on  very  well 
indeed,  and  this  prolonged  strike  has 
Killing  the  at  all  events  served  to  bring  home  to 

Goose.  the  collier  the  fact  that  the  country 

can  get  along  without  him  for  quite  a 
lengthy  period  when  put  to  it.  A tremendous  incentive 
has  been  given  to  the  various  schemes  for  adapting 
natural  power  and  alternative  fuels  to  the  needs  of 
mankind,  just  as  the  war  and  its  many  pressing  needs 
stimulated  our  national  inventiveness.  The  latest 
reports  show  that  oil  fuel  is  on  trial  for  the  great 
generating  station  at  Lots  Road,  which  supplies  the 
energy  for  London’s  Underground  Railways,  whilst 
some  large  Scottish  tweed  mills  have  abandoned  coal 
for  all  time  and  adopted  water  power. 


These  andl  other  indications  point  to  the  beginning 
of  the  end  of  the  age  of  coal.  Hitherto  our  dependence 
upon  this  national  mineral  for  all  our  industries  has 
been  too  absolute,  and  it  is  unthinkable  that  the  nation 
should  remain  indefinitely  at  the  mercy  of  the  coal- 
fields. Up  to  a point,  coal  is  worth  what  it  will  fetch 
in  the  open  market,  but  when  the  cost  of  coal  reaches 
a figure  at  which  it  pays  better  to  import  the  foreign 
aiticle,  the  consumption  of  ,the  British'  mineral  is  no 
longer  a practicable  proposition.  This  is  the  rock  upon 
which  the  miners  divide  with  the  rest  of  the  community 
to-day,  and  no  amount  of  pooling,  subsidising,  nation- 
alising or  robbing  Peter  to  pay  Paul  can  alter  such 
an  elementary  economic  law. 


There  is  reason  and  copimon  sense  in  all  things,  even  i 
in  labour  disputes,  but  I have  no  use  ^for  the  tactics  j 
which  are  adopted  by  present-day  extremists.  If  they  j 
had  their  way  nobody  would  be  free  to  earn  an  honest 
livelihood  and  we  should  soon  descend  to  the  con- 
ditions of  Red  Russia  with  its  compulsory  labour  and 
misery.  It  is  incidents  such  as  that  above  referred  to 
which  make  one  marvel  at  the  ease  with  which  large 
masses  of  otherwise  intelligent  workers  will  place 
themselves  in  the  power  of  and  slavishly  obey  the  be- 
hests of  fanatics  whose  ulterior  motives  will  not  bear 
investigation.  I cannot  conceive  that  any  honest  right- 
thinking  wireman  or  electrical  worker  would  knowingly 
lend  himself  to  such  a creed,  and  the  more  these  cases  1 
are  ventilated  the  better  for  the  well-being  of  moderate 
and  intelligent  Trades  Unionism.  j 


One  or  two  recent  experiences  indicate  that  the 
makers  of  British  lamps  have  yet  something  to  learn 
lie  fore  they  succeed  in  turning  out  a 
Incandescent  thoroughly  reliable  article.  It  may 
Lamps — be  carelessness  in  method,  lack  of 
A Tip  to  the  factory  organisation,  or  indifferent 
Manufacturers,  inspection  of  the  finished  product,  but 
in  two  or  three  cases  lately  the  pre- 
ponderance of  solder  on  the  contact  plates  ha^  pre- 
vented the  insertion  of  a lamp  in  a standard  bayonet 
holder.  In  another  example  the!  sudden  failure  of  a 
comparatively  new  bulb  was  traced  to  a dry.  joint  be- 
tween the  leading-out  wire  and  the  contact  plate.  In 
yet  another  lamp  a length  of  (bare  copper  wire  was  left 
protruding  between  bulb  and  the  edge  of  the  bayonet 
cap. 
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I am  not  vetry  familiar  with  the  process  of  mounting 
the  caps,  but  from  inspection  of  the  faulty  lamps  it 
would  appear  that  the  lelading-aut  wires  are  simply 
threaded  through  the  thin  contact  plates,  which  are 
pierced  to  feceivie  them,  and  subsequently  44 tacked” 
with  soldier  at  the  point  where  they  pass  through.  This 
is  quite  all  right  in  theory,  but  when  you  attempt  to 
solder  a thin  oopper  .wire  to  the  thin  edge  of  a brass 
contact  plate,  unless  great  9leanliness  Ls  observed  and 
the  soldering  process  very  efficiently  supervised, 
numerous  cases  of  dry  joints  are  almost  bound  to 
occur.  The  tendency  to  pile  up  the  solder  on  the 
actual  contact  surface  is  evidience  of  this  possibility  and 
of  an  endeavour  to  counteract  it. 


The  general  idea  would  .appear  incorrect ; if  cir- 
cumstances permit  the  soldering  should  be  effected  at 
the  extreme  edge  of  the  contact  plates  and  a flat  clean 
metal  surface  left  to  establish  connection  with  the  tips 
of  the  spring-loaded  plungers  in  the  lampholder.  One 
never  experienced  this  trouble  in  the  older  types  of 
lamp,  and  it  would  appear  to  have  its  origin  in  the 
introduction  of  the  vitreous  cap,  which  is  presumably  a 
complete  component  before  its  attachment  to*  the  sealed 
bulb,  so  that  the  soldering  must  be  done  on  the  -ex- 
posed surfaces  o.f  the  contact  plates.  It  is  only  fair  to 
add  that  the  troubles  complained  of  were  mostly  ex- 
perienced with  miniature  bayonet  caps,  but  the  fact 
remains,  and  a vital!  though  minor  principle  of  manu- 
facture is  at  stake.  The  lamps  in  question  were  of  a 
well-known  brand,  made  in  this  country. 


There  is  something  to  kindle  the  imagination  in  the 
problem  discussed  at  the  last  meeting  of  the  Illuminat- 
ing Engineering  Society — the  lighting 
The  Lighting  of  ships.  To  town-dwellers  provision 
of  Ships.  of  artificial  light  is  accepted  as  a 
commonplace.  In  our  homes  light  is 
'now  comparatively  abundant,  and  in  the  streets  of  anv 
town  of  consequence  there  is  at  least  no  real  difficulty 
in  seeing  one’s  way  about.  A ship,  however,  is  an 
isolated  unit  with)  its  own  more  or  less  limited  supply 
of  light,  and  surrounded  often  by  impenetrable  dark- 
ness. 


Seeing  that,  as  Mr.  Jones  remarked  in  his  intro- 
ductory paper,  only  1-2  per  cent,  of  the  total  energy 
generated  on  large  ships  is  used  for  lighting,  there 
should  be  no  real  difficulty  in  providing  adequate  light- 
ing in  such  cases.  Work  in  the  hold  is  necessarily 
dependent  almost  entirely  on  adequate  artificial  light ; 
in*  the  men’s  quarters  comfortable  lighting  can  do  much 
to  enliven  their  leisure ; in  all  parts  of  the  ship  lighting 
has  obviously  a direct  relation  to  safety.. 


The  most  striking  thing  emerging  from  this  discus- 
sion is  the  comparatively  small  amount  of  illumination 
information  available  on  ship-lighting.  Its  characteris- 
tic problems  have  not  been  studied  and  discussed  in  the 
same  way  as  lighting  problems  met  with  on  land. 
There  seem  to  be  available  few  schedules  of  the  amount 
of  illumination  required  for  different  purposes,  such  as 
have  been  prepared,  for  example,  in  connection  with 
factories.  Mr.  Jones’  paper  breaks  new  ground  and 
provides  a starting  point  for  discussion. 


I notice  that  the  view  wras  expressed  that  some  o£ 
the  values  of  illumination  recorded,  even  on  large 
ships,  were  unduly  low,  and  it  is  probable  that  in  the 
smaller  vessels  they  are  often  quite  deficient,  judging 
by  standards  now  adopted  in  other  fields  of  lighting. 
I hope  that  the  Illuminating  Engineering  Society  will 
continue  to  investigate  this  branch  of  illumination  with 
the  co-operation  of  the  Admiralty  and  the  Mercantile 
Marine  Service  Association,  representatives  of  which 
took  part  in  the  discussion, 

ELteKTROR 


ELECTRICITY  DISTRICT  No. 


Following  close  on  their  decision  concerning  the  Mersey 
and  West  Lancs  Electricity  District,  the  Electricity  Com- 
missioners have  announced  their  decision  concerning  the^ 
North  Wales  and  Chester  Electricity  District.  As  a result 
of  the  recent  hearing  at  Llandudno,  where  evidence  was 
given  by  the  Chester  Corporation,  and  by  the  North  Wales 
Power  and  Tractor  Co,,  Ltd.,  the  area  provisionally  deter- 
mined has  received  general  assent,  and  the  company’s  scheme 
approved.  A joint  electricity  authority  is  necessary  for  local 
supervision,  etc.,  but  “ the  best  interest  of  the  district  would 
be  served  by  the  delegation  or  transfer  by  the  Joint  Electri- 
city Authority  to  the  company,  of  its  powers  of  supply  with 
certain  exceptions.” 

In  Settling  the  representation  on  the  Joint  Electricity 
Authority,  the  Commissioners  will  give  due  consideration 
to  the  proposals  embodied  in  the  scheme  submitted  by  the 
Chester  Corporation,  and  to  the  representations  made  by 
various  local  authorities,  but  they  will  have  regard  to  the 
necessity  for  constituting  a body  which  will  not  be  too  large 
to  be  efficient.  ^ 

The  company’s  scheme  provides  for  the  utilisation  of  the 
water  power  resources  of  the  western  area  by  the  improve- 
ment of  Cwm  Dyli,  the  further  development  of  Dolgarrog, 
and  a new  and  extensive  development  at  Maentwrog. 

The  Chester  Corporation  scheme  (not  accepted)  provided 
for  (a)  development  of  a series  of  low-bill  water  power 
stations  (without  storage)  on  the  River  Dee  between  Llan- 
gollen and  Erbistock ; (b)  the  establishment  of  a new  steam 
generating  station  on  the  Dee  estuary ; (c)  the  temporary 
utilisation  of  supply  from  H.M.  Factory,  Queensferrv 
[this  to  be  used  temporarily,  as  we  have  already  stated]; 
(d)  the  establishment  of  a small  water  power  station  in  the 
Yale  of  Clvvyd  [this  may  be  developed  later j ; and  (e)  ulti- 
mate co-operation  with  the  company  for  a large  supply  from 
their  hydro  electric  system. 

The  Commissioners  consider  that  (a)  it  would  be  impractic- 
able at  the  present  time  to  develop  low-fall  water  power 
stations  on  the  River  Dee;  in  the  event,  such  development 
would  have  necessitated  a stand-by  steam  plant  for  ensuring 
the  reliability  of  the  supply ; (b)  the  erection  of  a coal-fired 
station  on  the  Dee  estuary  is  unnecessary,  and  the  cost  of 
generation  at  such  a station  would  compare  unfavourably 
with  that  of  a supply  from  the  North  Wales  hydro  electric 
system ; (c)  no  definite  proposals  are  included  for  the  full 
development  of  the  Water  power  resources  of  the  western 
part  of  the  district. 

Moreover,  the  scheme,  which  provides  for  the  establish- 
ment of  a joint  electricity  authority  consisting  of  represen- 
tatives of  local  authorities  and  bodies  prepared  to  accept 
financial  responsibility,  failed  to  secure  adequate  public 
support. 


Preston. — -The  Finance  Committee  have  had  under  considera- 
tion a report  of  Mr.  J.  A.  Robertson  respecting  the  purchase  of 
the  undertaking  of  the  Nat.  Elec.  Supply  Co.  and  the  provision 
of  a new  generating  station  on  the  south  side  of  the  River  Ribble. 
The  report  has  been  adopted  and  an  application  recommended 
to  the  Commissioners  for  a special  Order  authorising  the  Council 
to  supply  electricity. 
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THE  FLOODLIGHTING  OF  POSTERS. 

l 

We  are  now  able  to  illustrate  the  poster  outside  the  en- 
trance to  Olympia  lighted  by  B.T.H.  floodlight  projectors  dur- 
ing the  run  of  the  recent  “-Efficiency  ” Exhibition.  Such  a 
scheme  of  poster  lighting  obviously  has  augmented  adver- 
tising value,  and  it  is  gratifying  to  learn  that  the  cost  is  not 
excessive.  The  poster  in  question  measures  55  ft.  long  by 
15  ft.  high,  and  was  lighted  from  five  projectors,  each 
equipped  with  a 1,000  watt  Mazda  gasfilled  lamp.  The 
projectors  were  arranged  in  a single  row  on  the  roof  of 
a shed  in  the  Olympia  grounds,  and  were  12  ft.  from  the 
pavement.  It  is  notewortny  that  there  was  an  entire 
absence  of  glare,  though  the  intensity  of  illumination  was 


ELECTRIC 

MOTOHSi 


Fig.  1. — Poster  Illuminated  by  B.T.H.  Floodlight 
Projectors. 


perhaps  twice  as  high  as  would  usually  be  considered  neces- 
sary. Moreover,  no  direct  rays  impinged  on  persons  or 
vehicles  in  the  roadway. 

The  projector  consists  essentially  of  a sheet  steel  cylindri- 
cal casing  equipped  with  a powerful  mirror  reflector,  and  is 
designed  for  use  with  the  gasfilled  type  of  incandescent 
electric  lamp.  The  lampholder  can  be  moved  in  three  direc- 
tions, so  that  it  is  a simple  matter  to  adjust  the  focus  and 
change  the  shape  of  the  beam.  For  use  on  the  ground  a 


Fig.  2. — Daylight  View  Showing  Arrangement  Of  the 
Projectors. 


tripod  mounting  is  supplied;  while  in  the  cases  where  it  is 
desired  to  fix  the  projector  to  some  portion  of  a building  the 
universal  bracket,  faintly  discernible  in  the  illustration, 
should  be  used.  Both  forms  of  mounting  are  adjustable  in 
either  horizontal  or  vertical  directions.  The  casing  of  the 
projectoi  is,  of  course,  weatherproof.  It  is  not  always 
practicable  to  place  the  projectors  exactly  opposite  the  object 
to  be  illuminated,  and  in  many  cases  municipal  by-laws 
would  preclude  (quite  unreasonably)  the  projection  of  light 
across  a public  thoroughfare.  Equally  good  results  may, 
however,  be  achieved  by  fixing  the  projectors  on  a«n  adjacent 
building,  or  above  or  below  the  lighted  surface.  In  such 
cases,  where  the  angle  of  incidence  of  the  beam  is  abnormal 
to  the  surfa’ee,  the  . area  of  illumination  will  be  elliptical 
in  form  instead,  of  circular,  and  this  fact  must  be  considered 
in  spacing  the  units.  The  Mazda  poster  outside  Olympia 
might,'  for  example,  have  been  lighted  by  means  of  projectors 
placed  on  the  ground  at  either  end,  and  as  far  in  front  of 
the  hoarding  as,  the  railing  would  permit.  In  this  event, 
two,  or  perhaps  three,  projectors,  quite  closely  together, 
would  have  been  required  at  each  end,  and  uniformity  of 
illumination  could  have  been  attained  by  directional  adjust, 
ment  of  the  several  beams. 

Full  information  as  to  the  installation  and  use  of  flood- 
light projectors  may  be  obtained  from  the  illuminating 
engineers  of  The  British  Thomson-Houston  Co.  Ltd. 
(Rugby,  and  77,  Upper  Thames  Street,  E.C. 4).  These  engin- 
eers have  made  a study  of  the  many  problems  involved  in  the 
application  of  floodlighting  to  spectacular  and  publicity  pur- 
poses, and  have  compiled  and  tabulated  the  data  necessary 
for  the.  calculation  of  distance,  spacing  and  illumination  in- 
tensity. This  information  is  freely  at  the  service  of  en- 
gineers, contractors,  advertisers,  and  hoarding  proprietors 
who  are  interested  in  making  the  poster  work  overtime. 


LICENSING  OF  COMMERCIAL  ELECTRIC 
VEHICLES. 


It  is  now  stated  by  the  hon.  sec.  of  the  Electric  Vehicle 
Committee  of  Great  Britain,  on  the  authority  of  a letter 
received  from  the  Roads  Department  of  the  Ministry  of 
Transport,  that  owners  of  commercial  electric  vehicles,  irre- 
spective of  the  unladen  Weight,  should,  when  applying  for 
a licence,  apply  under  A.i.  (8)  of  form  R.F.  (1)  and  should 
decline  to  apply  on  form  R.F. 4 (A).  They  should  state 
that  they  intend  to  use  the  vehicle  for  other  than  solely  trade 
purposes. 

The  letter  in  question  states  that  a vehicles,  “whether 
electrically  or  otherwise  propelled,  weighing  more  than 
8 cwt.  unladen  which  is  constructed  or  adapted  for  use  and 
used  solely  for  the  conveyance  of  goods  in  the  course  of 
trade  is  chargeable  with  duty  based  on  its  unladen  weight 
in  accordance  with  par.  5 of  the  2nd  Schedule  to  the  ‘Finance 
Act.  The  Minister  has,  however,  been  advised  that  where  a 
vehicle  which  is  constructed  and  adapted  for  use  for  the 
conveyance  of  goods  and  is  used  for  other  purposes  in  addi- 
tion to  the  conveyance  of  goods  in  the  course  of  trade  the 
owner  is  entitled  to  obtain  a licence  under  par.  6 of  the 
2nd  Schedule  to  the  Finance  Act,  1920,  as  the  vehicle  is  not 
used  solely  for  the  purposes  mentioned  in  par.  5 of  that 
schedule.” 

Par.  6 referred  to  reads  as  follows  : “ Any  vehicles  other 
than  those  charged  with  duty  under  the  foregoing  provisions 
of  this  schedule  : — Not  exceeding  6 h.p.  or  electrically  pro- 
pelled, £6.  Exceeding  6 h.p.,  for  each  unit  or  part  of 
a unit  of  h.p.”  It  is  hardly  surprising  that  it  needed 
further  elucidation. 

F.  WIGGINS  & SONS. 
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uestions  and  Answers  by  Practical  Men. 


AUXlXicf- 

Questions:  We  invite  our  readers  to  send  us  questions,  'preferably  on 
technical  problems  that  have  arisen  in  actual  practice.  Questtons  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
wider  '*  Answers  to  Correspondents  ” or  replies  will  be  invited  from  our 
readers.  One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column. 

Answers  : A fee  of  10*.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5 s.  for  the  one  we  select  as  second  best. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  con- 
ciseness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply , if,  »n  his  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a “ nom  de  plume,”  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies:  The  Editor’s  decision 
is  final . 

Commencing  with  Question  No,  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  the  most  times 
during  the  next  twelve  months. 

The  words  “ Questions  and  Answers,'*  or  " Q ” and  '*  A ” should  be 
placed  at  the  top  left-hand  corner  of  all  letters  intended  for  this  column. 

Question  No.  117. 

The  construction  of  stone  cellular  type  switchboards  is 
not  generally  understood.  Please  can  you  give  me  some 
idea  of  the  contents  of  a cell  for,  say,  a generator  panel? 
What  safety  and  protective  devices  are  necessary  to  make 
the  cell  foolproof? — ■”  Transformer. ” 

Question  No.  118. 

What  is  the  principle  of  operation  of  auto  transformers  for 
starting  induction  motors?  Is  this  method  to  be  preferred 
to  the  ordinary  starter,  and  is  it  cheaper?— ” Stator.” 

( Replies  to  Questions  Nos.  1 17  and  118  must  be  received  not 
later  than  May  28,  1921.) 


Answers  to  Questions. 

Question  No.  114. 

The  second  prize  (5s.)  has  been  awarded  to  Mr.  G. 
Pinker,  Reculver,  Litchfield  Road,  Sutton,  Surrey,  for  the 
following  reply  : — 

Shunt  motors  are  favoured  as  they  run  at  approximately 
the  same  speed  under  varying  loads,  making  easy,  stopping 
level  at  the  floors,  etc. 

The  standard  type  of  electric  lift  gearing  comprises  a 
worm  and  wheel,  enclosed  in  oil  bath  with  magnetic  brake 
on  the  worm  shaft,  the  magnet,  when  energised,  holding 
the  brake  off.  The  drive  is  often  by  V wheel  with  two  or 
more  steel  wire  ro-pes.  The  counterweight  should  balance 
the  cage  and  half  the  full  load.  The  motor  should  be 
coupled  direct  to  the  worm  shaft  and'  lined  up  dead  true 
and  mounted  on  a rigid  bed  plate. 

The  controller  is  a most  important  part  of  the  equip- 
ment and  must  start,  stop  and  reverse  the  motor  by  the 
simple  movement  of  a hand  rope,  or  a self-centring 
switch,  usually  in  the  cage  or  by  push  buttons,  the  latter 
method  being  rather  complicated.  Controllers  are  made 
as  separate  units  by  several  firms.  To  fully  describe  them 
would  occupy  much  space  and  require  detailed  drawings; 
however  the" following  details  will  assist  “Floor.” 

The  hand  rope  controller  consists  essentially  of  a throw- 
over  switch  with  double  pole  and  reversing  contacts  for  the 
armature  currents,  and  com  tact  for  brake,  shunit  and  rheo- 
stat solenoid.  The  rheostat  to  be  automatic  in  action  with 
dashpot  regulation.  The  hand  nope  passes  up  through  the 
cage,  and  stops  clipped  on  to  the  rope  are  pushed  up  or 


down  as  the  cage  travels,  and  thus  stops  the  lift  at  top  and 
bottom  of  its  journey. 

- A much  better  type  is  the  car  switch  controller,  especi- 
ally if  the  travelling  speed  is  100  or  more  feet  per  minute. 
A simple  form  of  this  type  comprises  two  solenoid  operated 
switch  pamels,  one  for  up  and!  one  fop  down.  These  switches 
handle  the  main  armature  current'  and  contacts  are  fitted 
to  same  for  the  brake’  magnet,  shunt  windings,  rheostat 
solenoid  and  the  electrical  interlocking;  the  last  named 
must  be  so  arranged  that  the.  swiches  cannot  both  be 
closed  together,  and  neither  can  be  closed  unless  all  resist- 
ance is  in  the  armature  circuit.  The  shunt  current  must 
of  course  not  be  reversed  and  there  must  be  a kicking 
coil  to  take  the  shunt  discharge.  The  rheostat  is  operated 
by  a solenoid  with  an  adjustable  oil  dashpot  to  ensure  slow 
cutting  out  of  the  resistances.  The  car  switch  would  have 
three  wires,  viz.,  Line,  and  one  to  Up,  and-  one  to  Down, 
solenoid,  and  the  limit  switches  can  be  fixed  in  these  two 
circuits.  Obviously  when  a limit  switch  is  knocked  open  the% 
solenoid  switch  in  that  circuit  will  drop  open  even  if  the 
car  switch  be  still  held  on.  If  the  lifting  ropes  are  wound 
on  a drum,  then  for  safety  there  should  be  a screw  cut-off, 
which  opens  the  main  circuit.  Should  the  ordinary  limits 
fail  with  V sheave  drive,  if  the  limit  switches  do  fail,  the 
lift  will  not  overrun, ' as  the  ropes  slip  in  the  groove  if 
either  the  cage  or  weight  pitch  on  -the  bottom  floor. — • 
G.  Pinker. 


HINTS  ON  LOCALISING  AND  EXPEDITIOUS- 
METHODS  OF  REPAIRING  FAULTS  IN  COLLIERY^ 
A.C.  PLANT.* 


By  E.  Cunningham. 


(Continued  from  page  235.) 

A motor  of  70  h.p.,  3.000  volts,  420  revs.,  50  periods,  slip- 
ring,  driving  an  endless  rope  haulage  drawing  main  mine- 
to  pit  bottom  developed  a short-circuit  through  earth  irr 
two  bottom  coils  of  the  stator.  The  statc-r  winding  is 
a hand-wound  double-coil  type  wdth  three  slots  per  pole 
per  phase  and  the  total  number  of  slots  in  stator  is  126  This 
motor  is  mounted  on  a foundation  3 ft.  2 in.  above  the 
floor  level  to  suit  the  gearing,  and  the  distance  between  the 
top  of  motor  and  the  roof  is  only  13  inches. 

From  this  it  will  be  seen  that* to  have  drawn  the  motor 
out  would  have  taken  a considerable  time,  and  therefore  it 
was  decided  to  keep  the  motor  running  if  possible  until; 
such  times  as  it  could  be  replaced  without  loss  of  time. 

As  it  was  impossible  to  get  into  the  part  where  the  short 
had  taken  place,  which  was  in  two  inside  coils  in  opposite 
phases,  it  was  necessary  to  isolate  the  ends  of  the  two 
coils  and  alter  the  phase  connections  to  make  continuity. 
Two  or  three  days  alter  this  repair  was  effected  smoke  was 
observed  coming  from  one  of  the  isolated  coils,  and  on 
examination  it  was  found  that  two  of  the  turns  had  formed 
a closed  circuit.  These  conductors  were  cut  through  and 
the  ends  insulated. 

The  repair  was  carried  out  in  i£  hours,  and  the  motor 
operated  satisfactorily  for  a period  of  three  months  until 
we  had  a replacement  ready  to  put  in. 

A 600  k.w.  turbo-alternator,  speed  3,000,  volts  3,000,  amps. 
144,  cycles  50,  was  on  load  when  the  power  in  the  H.T. 
side  suddenly  failed.  On  examination  it  was  found  that 
both  excitation  fuses  had  blown  at  the  switchboard..  These 
fuses  were  renewed  and  the  excitation  voltage  adjusted  .to 
80  volts,  and  on  closing  the  double  pole  switch  and  single 
pole  filled  switch,  the  D.C.  ammeter  showed  a reading  of 
100  amps.,  but  the  H.T.  A.C.  voltmeter  registered  zero. 

A test  was  made  to  locate  the  trouble  and  to  see  whether 
the  fault  was  in  the  inductor  windings  or  in  the  external 
circuit. 

* Paper  read  at  a meeting  of  the  Lothians  Branch  of 
the  Association  of  Mining  Electrical  Engineers,  Edinburgh,, 
on  November  27  With  acknowledgments  to  The  Mining 
Electrical  Engineer. 
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The  slip-ring  brushes  were  lifted  and  isolated  from  the 
Tings,  and  on  closing  the  D.P.  switch  and  field  switch  the 
reading  on  the  d.c.  voltmeter  was  90  volts,  and  the  reading 
•of  D.C.  ammeter  was  zero. 

This  proved  the  circuit  up  to  the  brush  holders,  so  the' 
fault  was  apparently  in  the  inductor.  An  insulation  test 
with  the  megger  taken  from  the*  slip  rings  gave  a zero 
reading.  As  the  ohmic  resistance  of  the  rotor  winding  was 
known  to  be  0.55  ohin  under  normal  conditions,  it  was 
decided  to  check  this  bv  Ohms  law.  A two-volt  accumula- 
tor was  connected  across  the  two  slip-rings  with  an  am- 
meter in  series  with  one  of  the  leads  and  a voltmeter  con- 
nected across  the  accumulator  terminals.  On  making  the 
circuit  ithe  following  readings  were  taken  : — Voltmeter 
0.5,  ammeter  27  amps.,  and  by  Ohms  law  this  equals 
0.5/27  = . 018  of  ap  ohm.  The  rotor  was  then  drawn  and 
mounted  on  two  strong  trestles. 

The  connections  from  the  winding  to  the  slip-rings  were 
■opened  and  the  slip-rings  tested  to  earth  and  Detween  rings,- 
but  the  tests  showed  the  rings  to  be  in  order.  In  this  type 
of  two-pole  inductor  the  ends  of  the  winding  projecting 
outside  the  core  are  enclosed  in  a brass  and  steel  cylindrical 
ring  which  is  fixed  to  the  core  end  plate  by  a right-handed 
screw,  four  thieads  to  the  inch.  Copper  radiators  are 
placed  between  each  coil  which,  is  composed  of  two  slots. 
One  of  the  writer’s  assistants  very  wisely  thought  of  test- 
ing these  radiators  with  the  megger  and  found  that  all  the 
radiators  at  one  end  of  the  rotor  had  an  insulation  resist- 
ance of  50  megs  to  the  metal  work.  On  the  other  end, 
which  was  the  coupling  end,  two  radiators  in  one  pole 
showed  an  earth,  and  one  radiator  in  the  opposite  pole  also 
showed  an  earth.  From  this  it  was  presumed  that  the 
fault  was  at  this  end  of  the  winding.  The  next  step  was 
to  remove  the  cylindrical  ring,  and  as  it  fits  very  closely 
over  the  winding  it  was  thought  advisable  to  try  and  soften 
the  winding  to  avoid  damaging  the  insulation  on  the  coils. 
This  could  not  be  done  electrically,  as  practically  the  whole 
winding  was  cut  out  by  the  short  circuit.  A few  carbon 
filament  lamps  were  put  inside  the  winding  and  two  blow 
lamps  were  played  on  the  outside  of  tfhc  metal  tried  ring. 
When  there  was  a fair  heat  on  the  ring  and  windings,  an 
attempt  was  made  to  remove  the  ring  by  putting  eight  or 
nine  turns  of  rope  round  it,  securing  one  end,  and  the  other 
end  attached  to  the  crane  Was  very  steadily  pulled  up. 
This  method  did  not  succeed  due  to  the  rope  breaking. 

A special  clamp  was  made  in  halves  w’ith  projecting  ends 
which  were  specially  strengthened  to  withstand  a good 
strain  (see  Fig.  4).  This  clamp  was  fitted  on  the  ring 
and  the  rotor  secured  to  preverit  if  turning.  On  the  inside 
face  of  the  clamp  two  £in.  rivets  were  fitted,  and  these 
entered  into  two  holes  top  and  bottom  in  the  cylindrical 
ring.  A rope  sling  from  the  crane  was  attached  to  one 
end  of  the  clamp  and  a good  strain  put  on,  at  the  same 
time  the  other  end  was  given  a sharp  tap  with  a plying 
hammer.  This  started  the  ring,  and  after  one  complete 


turn  was  made,  it  turned  quite  easily  by  hand.  When  this 
ring  was  removed  it  was  found  that  on  the  one  pole  a short 
had  taken  place  between  the  inside  coil  and  the  cylindrical 
ring,  but  the  copper  was  not  damaged  to  any  extent  and 
was  quite  easily  repaired. 

(To  be  continued .) 


MULTI-SPEED  A.C.  MOTORS. 


Mr.  W.  E.  Bradshaw  was  in  the  chair  at  the  meeting 
of  the  Institute  of  Electrical  Engineers’  Informal  Sec- 
tion on  the  nth  ult.,  vyhen  a discussion  was  opened 
by  Mr.  F.  C reedy  on  “Some  Characteristics  and  Appli- 
cations of  Multi-Speed  A.C.  Motors.”  Mr.  Creedy 
sayi  that  he  proposed  to  leave  aside  the  cascade  and 
other  methods  of  gpeed  variation  and  confine  himself 
to  the  pole  changing  type  as  developed  by  himself.  This, 
he  claimed,  under  certain  conditions  was  the  best  method 
obtainable  to  date.  For  motors  having  a gradual  speed 
variation,  the  commutator  motor  is  the  only  possible  type, 
and  there  may  be  a field  for  these  in  sizes  up  to  50  h.p.  in 
larger  sizes  : however,  they  can  hardly  be  considered  com- 
mercially practicable.  ,He  explained  in  detail  the  windings 
and  switchings  which  give  the  variable  speeds  and  urged 
that  speed  ratios  of  the  required  duty  be  carefullv  studied 
when  the  type  of  motor  is  under  consideration.  Broadly , 
speaking  the  relative  advantages  of  the  cascade  and  pole 
changing  methods  depend  mainly  on  the  ratio  of  speeds  : 
some  ratios  being  very  complicated  for  cascade  and  easv  for 
pole  changing.  He  concluded  with  acknowledgments  to 
Messrs.  F.  and  A.  Parkinson,  Ltd.,  and  Messrs.  The  Elec- 
trical Construction  Co.,  Ltd.,  his  licensees,  for  diagrams 
and  data. 

Tihe  meeting  was  hardly  prepared  for  the  line  taken  by 
Mr.  W.  E.  M.  Ayres,  who  next  spoke,  but  must  be  grate- 
ful to  him  for  opening  out  the  range  of  discussion.  He 
stated  that  the  call  for  variable  speed  motors  is  often  mis- 
taken, and  it  can  be  met  by  simple  arrangements  of 
ordinary  motors.  He  told  of  a 100  h.p.  colliery  fan  of 
2-speeds  with  which  it  proved  better  economy  to  re-wind 
as  a single-speed  and  run  with  resistances  during  the  week- 
ends. He  also  criticised  the  Scherbins  and  Kramer  methods 
on  account  of  the  complicated  switchgear. 

Mr.  J.  H.  Smith  spoke  from  actual  experience  of  the 
Creedy  pole  changing  machine,  which  he  had  found  satis- 
factorily fulfilled  duties  in  connection  with  tyeaw  machine 
tool  drives  previously  operated  by  d.c.  motors,  fie  pointed 
out  that  in  view7  of  the  substitution  of  polyphase  for  D.C. 
supply,  some  form  of  variable  A.C.  motor  is  essential  to  re, 
place  the  D.C.  variable  speed.  'Mr.  W.  L.  Wneford  and 
Mr.  G.  J.  D.  Scott  spoke  of  very  definite  demands  for 
variable  speed  motors,  notably  on  printing  machines  and 
air  comptessors.  Mr.  B.  P.  Walker  also  referred  to  their 
application  to  express  lift  service.  Mr.  W.  E.  Bradshaw 
and  Mr.  H.  Cooch  also  spoke. 

Mr.  Creedy,  in  concluding  a most  interesting  discussion, 
reminded  the  meeting  that  the  pole  changing  A.C.  motors, 
under  review,  had  the  same  torque  at  all  speeds,  wihile  D.C. 
motors,  through  weakening  the  field,  need  to  be  built  for 
the  maximum  h.p.  at  the  lowest  speed  required*,  resulting 
in  a larger  machine  than  is  the  case  with  the  A.C.  constant 
torque  multi-speed  motor.  With  regard  to  the  question  of 
power  factor,  he  pointed  out  that  although  the  P.F.  suf- 
fered at  low  speeds,  the  actual  wattless  current  taken  from 
the  line  is  constant  at  all  speeds.  The  P.‘F.  reductions  are, 
of  course,  due  to  the  watt  component  being  reduced  at  the 
lighter  load  corresponding  to  reduced  speed. 
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Reviews  of  Books,  Sic. 

\Books  noticed  in  this  column  will  be  sent  from  Ei.ec 
tricity  Office  to  any  Part  of  the  world , for  the  published 
price , plus  ten  per  cent,  for  postage  (minimum  2d.)  and 
orders  will  be  appreciated. 

Standard  Measurements  (Incorporated  Association  of 
Kinematograph  Manufacturers.  6d.  net). — This  22  pp. 
pamphlet  is  an  official  publication,  and  represents  the  stan- 
dards which  they  have  decided  to  adopt  in  this  country.  It 
will  appeal  to  everyone  who  has  anything  whatever  to  do 
with  picture  theatre  work,  and  as  such  we  can  cordially  re- 
commend it  to  our  readers  in  that  particular  industry.  Every- 
one of  them  should  be  acquainted  with  its  regulations.  The 
price  is  6d.  net,  or  8d.  post  free  from  this  office. 

Empire  Municipal  Directory  and  Year  Book.  27a  pp. 
and  diary,  9^  in.  by'  7 in.  (Proprietors  of  Municipal 
Engineering , 10s.  6d.  net.) — The  39th  edition  of  this  com- 
prehensive work  is  to  be  welcomed  as  heartily  us  the  previ- 
ous annual  issues.  It  covers  the  past  official  year  of  Local 
Authorities  (April  1 to  March  31)  and  gives  particulars 
of  Corporations,  County,  Urban  and  Rural  District  ^Coun- 
cils in  Great  Britain,  Ireland  and  the  Overseas  Dominions, 
revised  to  date.  The  names  otf  the  Clerks,  Surveyors, 
Health  and  other  Executive  Offices  are  of  especial  value  to 
such  officials,  and  also  to  those  doing  business  with  Local 
Authorities.  The  article  on  road  construction  and  mate- 
rials, engineering  and  building  construction,  on  lighting, 
municipalities  and  motors,  sewerage  and  sewage  disposal, 
public  cleansing  and  waste  utilisation,  fire  prevention,  pub- 
lic health,  housing  and  town  planning,  practical  sanitation, 
etc.,  constitute  not  only  a review  of  progress  made  in  each 
of  these  depts.  of  municipal  administration  during  the 
year  1920,  but  also  a succinct  description  of  all  the  approved 
methods,  enabling  those  in  search  of  the  most  recent  in- 
formation on  the  subject  to  obtain  it  in  one  volume. 

The  “Practical  Engineer”  Electrical  Pocket  Book, 
1021  (Technical  Publishing  Co.  Cloth  2s.  net,  best 
binding  2s.  6d.  net).— Besides  general  revision,  the  section 
on  wireless  telegraphy  has  been  amplified  to  include  the 
present  simple  methods  of  transmission  and  reception  base 
on  the  use  of  the  thermionic  valve,  while  a Short  explana- 
tion of  wireless  telephony  -has  been  included.  But,  m view 
of  the  extremely  specialised  branch  of  electrical  en- 
gineering which  wireless  has  become,  it  is  doubtful  whether 
the  information  is  oif  service  to  those  engaged  in  it. 
Some  of  the  sections  are  in  the  nature  of  miniature  text- 
books mixed  with  “trade”  matter.  There  are,  however 
many  useful  tables,  and  the  whole  publication  is  greatly 
improved  over  what  it  was  a few  years  ago. 

Domestic  Fuel  Consumption.  By  A.  H.  Barker.  160 
p<5.  (Constable,  14s.  net).— The  bases  of  this  book  are 
various  lectures  recently  delivered  by  the  author,  and  the 
idea  of  editing  these  so  as  to  present  them  in  a more 
permanent  form  than  by  verbatim  reports  m.thev.yessf 
and  in  pamphlet  form  is  to  be  commended,  as  but  little  ot 
“.fuel  economy”  is  generally  known.  The  whole aspect 
is  carefully  and  critically  considered  from  all  points  ot 
view,  particularly  that  of  cost  to  the  user,  and,  as  far  as 
possible,  some  idea  of  actual  first  costs  and  running  ex- 
penses of  different  types  of  solid  fuel  burning,  gas,  an 
electrical  apparatus  given  both  for  heating  and  cooking. 
The  general  order  of  merit  with  regard  to  cost,  is  (1) 
coal,  (2)  gas,  (3)  electricity.  This,  as  is  well  known,  can- 
not be  disputed  at  the  present  time,  and  the  figures  given 
stand  unchallenged  except  as  to  a few  per  cent,  not  affect- 
ing the  ultimate  result.  The  notoriously  poor  efficiencies 
of  most  coal  and  gas  appliances  available  will  be  improved 
to  meet  the  electncal  competition,  and  while  reducing  tone 
quantity  of  gas  consumed,  will,  no  doubt,  become  higher 
in  price.  The  decreased  gas  consumption  will  probably 
tend  to  keep  the  price  up,  while  electricity  will  get  cheaper 


and  the  cost  of  electrical  appliances  fall  a>s  they  are  simpli- 
fied and  standardised,  with  a resultant  gain  for  the  elec- 
trical method.  Thus  we  may  anticipate  that  in  a few  years 
some  of  the  author’s  conclusions  mpy  need  amendment  to 
the  detriment  of  gas.  As  regards  heating  and  cooking, 
the  information  given  is  of  much  valiie  to  all  engaged  in 
the  design  or  sale  of  apparatus,  and  electrical  salesmen 
can  get,  by  careful  study,  many  hint9  as  to  the  lines  which 
should  be  pursued  with  prospective  customers,  though 
it  is  doubtful  whether  the  41  man  in  the  street,”  for  whom 
the  book  appears  to  have  been  written,  will  read  it.  On 
the  question  of  lighting  little  is  said,  it  being  conceded  that 
electricity  reigns  supreme. 


Various  Items. 


Kelvin  Medal.— The  presentation  of  the  first  award  of  the 
Kelvin  Medal  was  made  by  the  Rt.  Hon.  A.  J.  Balfour,  C.M., 
F.R.S.,  in  the  Hall  of  the  Institution  ,of  Civil  Engineers,  to 
Dr.  William  Cawthorne  Unwin,  F.R.S.,  on  Wednesday  last. 

Electric  Supply. — The  Manager  of  the  L.  & N.W . Railway  Co.» 
in  a paper  to  the  Manchester  Statistical  Society,  on  April  21 » 
remarked  that  the  country  was  on  the  threshold  of  great  elec- 
trical development,  and  that  the  electrification  of  railways  will 
give  a great  stimulus  to  a national  system  of  electrical-power 
production, 

Batti- Wallah*. — At  the  Batti-WaUahs’  lunch,  Holborn 
Restaurant,  May  9.  at  one  o’clock,  Canon  H.  Bickerateth 
Ottlev,  of  the  Royal  Chapel  ol  St.  Katheiine,  Regent  s Park, 
member  of  the  League  of  Nations  Union,  will  take  the  subject 
of  the  League  of  Nations  for  a short  address.  Canon  Ottlev  is 
a forceful  speaker,  and  those  electrical  pien  and  Batti-WaUahs 
who  attend  this  function  will,  we  feel  sure,  hear  a very  instructive 
and  entertaining  oration. 

8crvlce  Notes Jt — The  big  battle  cruiser  ” Inflexible,7’  which 
took  such  a prominent  part  in  the  Battle  of  Jutland,  and  after- 
wards in  the  Dardanelles,  in  the  course  ot  which  she  was  severely 
strained,  is  to  be  sold  out  of  the  Service.  The  * Inflexible 
was  the  first  battle-cruiser  fitted  with  electrically-driven  big-gun 
turrets  A number  of  Territorial  officers  who  served  with 
Electric  Lights  Companies  during  the  great  war  have  been 
appointed  to  the  Reserve  of  Officers  on  relinquishing  their 

F B I Mini  Delegation  to  U.S.A.— With  a view  to  further 
cementing  a happy  relationship  established  some  time  ago 
with  organisations  in  America  and  Canada,  propagating  similar 
objects  to  their  own,  namely,  the  improvement  of  relations 
between  employers  and  employed,  the  Executive  Qjmmittee 
of  the  Industrial  League  and  Council  have  just  sent  a delegation 
to  America  for  the  purpose  of  studying  economic  conditions 
and  ascertaining  the  possible  channels  through  the  medium 
of  which  a revival  of  trade  can  be  stimulated.  The  idea  has 
received  the  cordial  approbation  of  large  oganisations  of  em- 
ployers and  employed  on  the  other  side  of  the  Atlantic. 

Inauast  at  Abarbwrgoed.— At  the  inquest  on  (the  body  of 
Evan  Wm  Tones,  who  climbed  up  an  electric  transmission  line 
pole  and  touched  the  wires,  the  doctor. giving  evidence,  said 
that  on  his  arrival  the  boy  was  quite  conscious.  He  was  bleeding 
from  the  nose  and  mouth,  his  left  foot  was  off  at  the  ankle, 
and  the  right  foot  and  the  fingers  of  both  hands  were  charred 
to  the  bone.  The  boy  was  practically  dead  up  to  the  hips,  and 
his  arms  were  practically  dead  up  to  the  shoulders.  His  right 
thigh  was  also  broken,  and  he  passed  away  about  three  hours 
later  The  voltage  of  the  transmission  lines  was  11,000,  and 
the  coroner  asked  the  H.O.  Inspector  (Mr.  Kerridge)  and  Mr 
Ivor  Williams  (engineer  to  the  Powell  Duffryn  Colliery  Co.) 
if  they  could  not  suggest  anything  to  make, such  wires  fool-proof 
or  trespass-proof.  My.  Williams  said  they  had  contemplated 
nutting  up  barb-wire  as  an  effective  preventative,  and  this 
Inspector  Kerridge  thought  the  most  feasible  and  practical. 
Mr.  Williams  added  they  were  going  to  do  this  straightaway. 
Thev  had  erected  the  poles  to  comply  with  the  B.O.T . regulations, 
and  they  had  been  passed  by  the  B.O.T.  The  live  wire  m ques- 
tion was  one  of  the  best  in  the  country,  and  had  only  been  in 
commission  a month.  One  of  the  companions  of  the  deceased 
«.aid  there  was  a large  danger  sign  which  must  have  been  seen 
by  his  companion.  A veidict  of  misadventure  was  returned. 
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Finsbury  Oil  Students’  Attestation. — The  annual  smoking, 
concert  at  which  nearly  ioo  Old  Students  and  their  friends  at- 
tended was  held  at  Anderton’s  Hotel  on  the  22nd  ult.  Dr.  T.  G. 
Morgan,  O.B.E.,  F.R.S.,  was  in  the  chair,  and  all  those  present 
voted  it  a very  successful  affair,  especially  the  musical  programme 
arranged  by  Mr.  L.  Clark,  A.I.C.,  F.C.S.,  which  left  nothing 
to  be  desired.  During  the  evening  a Wallis-Jones  Medal  was 
presented  to  Mr.  L.  Gowing-Scopes,  F.C.S.,  for  the  best 
paper  contributed  during  the  year  by  an  Old  Finsbury  Student, 
his  paper  being  on  " The  Properties  of  Some  Chlorhydro-Carbons 
and  Their  Uses  in  Chemical  Analysis.”  Old  students  who  are 
not  members  of  the  Association  may  obtain  application  forms 
for  membership  from  the  Hon.  Secretary,  R.  F.  Guy,  209, 
Northumberland  Park,  N.17. 

Financial. — The  accounts  of  the  Brush  Electrical  Eng.  Co., 
Ltd.,  for  the  year  ended  December  31,  1920,  show  a net  profit 
of  £ 191,096,  to  which  must  be  added  £74,726  brought  in  from 
1919,  making  a disposable  total  of  £265,822.  £13,000  is  placed 

to  depreciation  account ; the  expenses  of  the  new  issue  of 
Ordinary  shates  made  in  1920,  amounting  to  £15,576,  are  written 
off  ; £2,044,  being  a further  4 per  cent,  for  the  year,  is  paid  to 
the  6 per  cent.  Second  Prior  Lien  debenture  holders ; £53,377 
added  to  general  reserve,  raising  this  account  to  £75,000.  A 
dividend  of  15  per  cent,  per  annum  on  the  Ordinary  shares, 
absorbing  £38,557,  will  be  recommended  to  the  shareholders, 
leaving  a balance  of  £143,268  to  be  carried  forward,  subject  to 
Excess  Profits  Duty,  Income  and  Corporation  Profits  Taxes 
and  Directors’  additional  remuneration. 

Tradt  in  8iam. — According  to  the  report  on  the ’commercial 
situation  in  Siam  at  the  close  of  1920,  there  was  a satis- 
factory increase  to  £23,430,  in  the  U.K.  share  of  electrical 
goods  and  apparatus,  apparently  at  the  expense  of  Holland 
and  Japan.  In  this  branch  Sweden  was  amongst  the  prominent 
suppliers  with  a total  of  £23,607,  due  to  the  purchase  in  that 
country  of  a new  turbine  plant  by  a public  utility  company 
in  Bangkok  which  is  responsible  for  much  of  the  electric  lighting 
and  tram  power  of  the  port.  The  U S.  with  £41,175  is  respon- 
sible for  one-third  of  the  total  imports  of  electrical  goods,  an 
increase  in  value  on  last  year’s  figures,  though  the  actual 
quantity  of  goods  supplied  is  reduced  by  55,000  kilos.  Owing 
to  the  partial  failure  of, the  harvest  the  spending  power  of  the 
country  will  probably  not  be  so  high  this  year. 

Crystal  Palace. — An  exhibition  of  great  public  importance 
is  announced  to  take  place  this  season,  the  object  being  to 
illustrate  the  progress  made  in  developing  co-partnership  and 
profit  shaiing  schemes,  also  other  means  of  promoting  industrial 
peace,  harmony  and  progress.  The  exhibition,  which  will  t?e 
called  the  Co-partnership  Exhibition,  will  be  held  from  Sept,  1, 
to  Oct.  22,  It  is  confidently  anticipated  that  the  congress 
and  various  conferences  to  be  held  in  connection  with  the 
exhibition  will  result  in  lasting  benefit  to  British  industry 
and  further  popularise  a movement  which  has  proved  its  value 
in  some  of  the  best  known  and  largest  business  undertakings 
in  the  land.  Many  firms  are  arranging >a  day’s  holiday  for  their 
employees  during  the  exhibition,  and  for  their  entertainment 
musical  programmes  indoors,  and  sports  and  games  in  the 
grounds,  are  being  arranged. 


Trade  Notes. 


Cinema  Traders,  Ltd.  (26,  Church  Street,  Charing  Cross  Road, 
W.i)  describe  " Triumph  ” outfits  (“  focus  ” type  lamps,  Mangin 
mirrors  and  accessories)  for  all  kinds  of  optical  work  requiring 
from  250  to  2,500  c.p.  for  low  or  high  voltage  circuit.  Accumu- 
lator sets  are  supplied,  as  are  arc  lamp  sets  for  those  who  prefer 
them. 

L.  G.  Hawking  & CO.  (114-116,  Charing  Cross  Road,  W.C.2), 
have  recently  issued  No.  3 of  “ The  Electrical  Link,”  containing 
especially  an  illustrated  description  of  the  “ Universal  ” electric 
washer  and  wringer,  besides  the  usual  features.  The  company 
sent  with  it  some  particulars  of  a newspaper  advertising  cam- 
paign just  started  and  other  publicity  cards  in  colour. 

Motsay  & Co.,  Ltd.  (7,  Princes  Street,  Westminster,  S.W.i), 
have  just  issued  an  imposing  brochure,  chiefly  devoted  to  illustra- 
tions of  “ Orwell  ” electric  vehicles,  built  by  Ransomes,  Sims  & 
Jefferies,  Ltd.,  for  commercial,  industrial  and  municipal  trans- 
port. Lead  or  nickel-steel  batteries  are  fitted.  With 
a full  charge/  sufficient?  to  give)  a]  mileage  of  about  30  with 
a useful  load  of  3 tons,  the  running  cost  per  mile  is  given  as  6|d. 
arrived  at  thus : current  at  2d.  per  unit,  2d. ; battery,  3id. ; 
and  tyres,  ijd. 


Higgs  Bros.’  (Sand  Pits,  Birmingham)  Monthly  Magazine  for 
May  contains  the  usual  humorous  paragraphs  as  well  as  a list 
of  motors  in  stock,  and  some  interesting  remarks  on  the  subject 
of  insulation,  to  which  they  devote  great  care  in  the  manufacture 
of  their  specialities. 

PridMUX  And  Co.,  Ltd.,  Midland  Lamp  Works,  Macdonald 
Street,  Birmingham,  are  holding  a special  display  of  electric 
and  gas  fittings  at  their  London  Showrooms,  7,  Waterloo  Road, 
S.E.,  under  the  supervision  of  Mr.  F.  N.  Wells,  and  extend  a 
hearty  invitation  for  inspection  by  our  readers. 

The  Jackson  Electric  Stove  Co.,  Ltd.*  have  appointed  Mr.W. 
Blogg,  of  the  Sterling  Telephone  Co.,  of  8,  Park  Place,  Caidiff, 
as  their  agent  for  the  whole  of  W ales  to  represent  them  in  their 
well-known  electric  cooking  and  heating  apparatus.  Mr.  Blogg 
will  carry  a consignment  stock  at  Cardiff,  where  samples  can 
be  seen  and  inspected  by  their  Welsh  clients. 

Owing  to  the  growth  of  the  business  of  the  Sun  Electric  CO.,  Ltd., 
in  Ireland,  they  have  found  it  necessary  to  move  to  larger 
premises.  New  showrooms  have  therefore  been  opened  at 
GibSbn’s  Building,  Mill  Street,  Belfast,  where  a large  and  compre- 
hensive stock  of  electric  light  fittings  and  material  are  available 
for  the  use  of  the  trade.  The  branch  will  be  under  the  manage- 
ment of  Mr.  E.  B.  Prior,  as  heretofore* 

The  importance  of  the  scientific  lighting  of  schools  is  pointed 
out  in  a communication  received  from  the  General  Electric 
Co.,  Ltd.  (Magnet  House,  Kingsway,  W.C.2).  The  Illuminating 
Engineering  Dept,  offers  the  benefit  of  its  experience  by  way 
of  advice  to  those  having  a direct  interest  in  school  lighting. 
“ Superlux,”  " Doriclite  ” and  " Verilux  ” are  put  forward  for 
semi-indirect  lighting,  which  is  generally  best  if  a suspension 
of  at  least  9 ft.  is  available. 

We  are  informed  by  the  Record  Engineering  Company,  Ltd., 

Tutbury,  Burton-on -Trent,  that  the  demand  for  “ Silent  Record  ” 
Engines,  “ Record  ” Steam  Traps,  and  other  goods  this  Company 
manufacture,  is  so  great  that  they  have  gone  into  voluntary 
liquidation  with  a view  to  reconstructing  a much  larger  Company 
to  enable  them  to  meet  the  demand.  We  are  also  informed 
that  practically  the  whole  of  the  additional  share  capital  is 
taken  up  by  the  present  holders  and  their  associates. 

The  question  of  the  protection  of  electrical  plant  in  large 
systems  from  abnormal  stresses  imposed  on  the  insulation  by 
surges  and  other  similar  electrical  phenomena,  is  fully  treated 
in  a revised  edition  of  Bulletin  No.  10  recently  published  by 
the  General  Electric  Co.,  Ltd.  (Magnet  House,  Kingsway,  W.C.2) 
The  subject  is  discussed  under  four  principal  headings : (1) 
Protection  of  A.C.  circuits,  (2)  Apparatus  of  the  Condenser 
Protective  systems,  (3)  Protection  of  D.C.  circuits,  and  (4)  Con- 
denser Protective  Gear  in  typical  circuits.  The  subject  is  now 
better  understood  than  it  was  a few  years  ago,  but  is  not  by  any 
means  common  knowledge.  The  treatment  in  Bulletin  No.  10 
is  as  simple  and  straightforward  as  possible,  and  is,  therefore, 
to  be  welcomed.  Typical  examples  of  places  where  surges 
may  originate  are  the  junction  of  long  underground  and  over- 
head mains,  a cable  entering  or  leaving  power-house  or  sub- 
station, a connection  from  a long  overhead  line  to  a large  motor, 
etc. 
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ENGINEERING  IN  RUSSIA. 


Mr.  J.  F.  Avila  was  in  the  chair  at  the  Institute  of 
Electrical  Engineers  Informal  Meeting  on  the  25th  ult., 
during  the  discussion  opened  by  Mr.  C.  L.  Lipman  on 
“.Engineering  in  Russia.”  The  meeting  was  not  as  well 
attended  as  usual  amd  was  the  last  of  the  session.  The 
meetings  will  be  resumed  at  the  end  of  October. 

The  chairman  appealed  for  early  notification  of  the  sub- 
jects of  papers  offered  for  next  session,  and  introduced 
Mr.  Lipman,  who  commenced  by  stating  that  for  the  time 
being  the  Soviet  Government  is  the  only  possible  Govern- 
ment capable  of  maintaining  public  order.  The  roots  of 
Bolshevism  have  gone  so  deep  that  to  extirpate  the  system 
hurriedly  would  only  increase  the  industrial  chaos.  The 
Soviets  have  lately  been  able  to  turn  from  preparations 
for  war,  internal  and  external,  to  ambitious  schemes  for 
the  mobilisation  of  town  and  village  in  the  peaceful  re- 
establishment of  industry,  and  the  engineering  industry  in 
particular.  This  reconstruction  has  been  planned  by  a 
body  called  the  Eighth  All-Russian  Congress  of  Soviets, 
which  decided  to  start  .with  the  electrification  of  the  most 
important  industrial  regions,  .particularly  the  coal  mining 
and  metallurgical  industry  of  the  Siberian,  Ural,  Moscow 
and  Donetz  regions.  It  is  anticipated  that  during  1921 
the  Donetz  Basin  alone  will  yield  8,000,000  tons  of  coal 
and  360,000  tons  of  pig-iron.  The  general  destitution  and 
the  dearth  of  engineering  materials  have  not  permitted 
progress  much  beyond  the  excavating  and  lay-out  of  stage, 
but  considerable  pioneer  work  has  resulted.  A hydro- 
electric scheme,  the  Kashir  generating  station,  to  supply. 
Moscow  and  a number  of  adjacent  counties,  is  being 
rushed  forward  day  and  night,  for  it  is  decreed  that  all 
factories  in  Moscow  will  use  electric  power.  A temporary 
district  station  on  the  Shatour  Marshes  is  helping  the 
Bogorodsky  transmission  station  to  illuminate  Moscow. 
The  electric  station  at  Sudakovsk  Works  has  been  re- 
stored, and  the  works  at  Tula  are  receiving  the  required 
power.  Seven  industrial  districts  of  the  Moscow  Basin 
are  shortly  to  receive  electricity'  from  the  Shatour  and 
other  stations  with  the  object  of  Obtaining  1,000,000  tons 
of  coal  per  annum. 

In  the  Petrograd  districts  electrification  is  being  carried 
out  at  an  intensified  pace;  the  Ontkin  Works  are  being 
reconstructed  and  a new  station  commenced  on  the  Viazen 
Marshes.  On  the  River  Svir  (the  Svir  Volkhov  station)  a 
huge  hydro-electric  plant  is  in  hand  for  the  supply  of  the 
northern  districts  of  the  capital.  Simultaneously,  dredging 
of  the  Svir  is  going  on  under  the  Mariinsky  Waterway 
Project  of  connecting  the  Volga  with  the  Baltic.  In  the 


Donetz  Basin  the  electricity  works,  reduced  to  a deplorable, 
state  in  the  fighting  with  Denekin,  are  already  recovering,' 
and  at  the  end  of  February  last  30  stations  with  a total 
energy  of  190,000  kw.  were  working  in  three  of  the  chief 
districts,  while  3,000  motors  of  122,240  total  h.p.  have  been 
repaired  and  put  to  use.  In  the  Kizelovsk  coal  district  in 1 
the  Ural  great  efforts  are  being  made  to  finish  the  elec- 
tricity works  by  18  months  hence. 

Nor  is  it  only  industrially  that  electrification  goes  on. 
Thousands  of  cottages  are  receiving  light,  and  in  the  Kieff 
, district  the  workers’  quarters  are  lighted  free  of  charge  (!). 

Mr.  Lipman  is  a young  Russian,  himself  a victim  of  the 
present  regime,  but  his  outline  of  these  projects  of  recon- 
struction tempted  him  to  forget  the  disaster  Bolshevism  has 
encompassed.  The  subsequent  discussion  soon  showed 
much  of  the  regeneration  he  had  spoken  of  to  be  still  in 
the  elementary  stage,  as  will  be  appreciated  from  the 
following  report  :— 

Mr.  Avila  admired  Mr.  Lipman’s  optfrnism  in  looking  to 
a Russia  stirring  with  electric  transmission  and  transport, 
while  we  in  England  had  suah  difficulties  with  a dense 
population  to  justify  the  operations.  He  thought  Mr.  Lip- 
man’s  address  must  have  increased  the  interest  in  Russia 
of  all  present.  Mr.  H.  E.  Crowcroft,  who  spoke  with  some 
recent  years  of  residence  in  Russia,  told  of  the  German 
hold  in  pre-war  days  on  Russian  engineering  trade,  especi- 
ally in  the  Baltic  Provinces,  where  the  business  correspon- 
dence might  be  conducted  in  German  and  the  rules  and 
specifications  were  simply  translations  from  German.  He 
asked  when  might  traders  interest  themselves  in  Russia  and 
what  are  the  credit  arrangements  the  Soviet  Government 
offers.  Mr.  F.  Pooley  regretted  that  the  meeting  did  not  in- 
clude some  of  the  technical  men  who  generally  attend.*  He 
pointed  out  that  all  were  concerned  in  the  enormous  de- 
mands for  engineering  goods  that  would  result  when  a. 
reliable  Government  could  put  Russia’s  materials  into  cir- 
culation. His  transactions  with  Russian  engineers  has  led 
him  to  think  that  there  specifications  were  designed  to  ham- 
per the  English  maker  and  to  be  of  advantage  to  the 
German.  Other  speakers,  Messrs.  A.  H.  Allen,  W.  G. 
Laird,  W.  E.  Rogers,  E.  L.  Webb,  A.  B.  Eason,  VV.  L. 
Wreford,  B.  B.  Walker,  and  Mr.  Whitgift,  asked  for  in- 
formation on  the  engineering  and  money  standards  and  of 
the  demand  for  and  status  of  engineers. 

Major  R.  Grierson  asked  if  there  were  now  electricity  acts 
equivalent  to  our  Authorisations  to  supply,  and  any  con- 
sidered scheme,  for  linking  up.  He  also  wondered  if  the 
Russian  had  done  years  of  excavating  with,  say,  two  years 
more  in  which  to  erect  and  complete  bis  stations,  and 
whether  if  he  had  finally  to  light  the  areas  free  (vide  Kieff)  he 
would  show  a profit  by  Bolshevist  finance.  He  thought  it 
desirable  to  get  young  Russians  into  English  works  that  they 
-might  return  home  with  the  correct  bias.  Mr.  Crowcroft 
speaking  a second  time,  said  he  did  not  think  there  was  such 
an  entire  dearth  of  skilled  labour  in  Russia  as  was  held  : he 
had  seen  thoroughly  sound  jobs  canned  out  entirely  by 
Russians.  The  Russian  engineer  was  often  extremely  well 
trained,  but  frequently  too  theoretical.  There  were  no 
facilities  at  home  for  study,  and  he  generally  went  to  Ger- 
many, hence  his  bias  for  German  methods  and  standards. 
Russian  electrical  standards  were  largely  the  VD£  (Deutsch- 
ein  Verbandforschriften)  standards,  which  are  so  much 
more  elastic  than  our  I.E.E.  standards.  Still,  he  was  con- 
vinced our  first-class  materials  r would  yet  find  a market 
in  Russia. 

Mr.  Lipman,  in  reply,  told  of  the  disabilities  of  the  native 
engineer  and  the  compulsion  of  going  abroad  to  learn. 
Germany,  by  her  proximity  has  received  piost  students  and 
had  naturally  benefited.  Further,  the  German  was  more 
complacent  and  was  ready  to  give  long  credits,  but  he  did 
not  believe  the  German  influence  would  hold  in  the  future. 
The  trading  agreement  with  Russia  <had  been  signed,  and 
he  appealed  for  sympathy  with  the  only  possible  Government 
pro  tem.  He  believed  that  things  would  right  themselves 
and  that  the  Russian  eventually  would  honestly  meet  all  his 
i obligations.  * 
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ELECTRO-PLATING. 

‘ By  C.'  SvLVESTF.ft,  A.M.I.E.E.,  A.M.LMech.E. 

( Continued  prom ■ page  196.) 

Dynamo  Circuits. 

It  is  hardly  necessary  to  give  any  details  of  the  design 
and  construction  of  the  plating  dynamo  from  a current 
collecting  point  of  View,  beyond  saying  that  the  brushes 
are  made  of  copper  gauze  of  a sufficient  cross  sectional 
area  to  carry  the  whole  of  the  current  the  machine  is 
capable  of  delivering  without  overheating,  and  causing  too 
great  drop  of  voltage.  The  leads  connected  to  the  brushes 
must,  of  necessity,  in  very  large  plants  be  very  massive 
and  flexible  to  allow  the  brushes  to  be  moved  on  the’r 
rocker  as  necessity  demands.  The  flexible  leads  are  usually 
connected  between  each  brush  bar  and  a massive  bus  bar 
from  which  the  shunt  and  the  circuit  breaker  connections 
tire  taken. 

Arrangement  of  Plant. 

The  position  of  the  dynamo  should  be  very  carefully 
considered  from  the  fact  th^it  the  greatest  output  is  desir- 
able. The  position  of  this  machine  is,  therefore,  as  near 
to  the  plating  baths  as  is  possible.  This  is  necessary  not 
only  from  an  efficiency  point  of  view  but  from  an  initial 
cost  standpoint  also.  The  further  away  from  the  dynamo 
the  vats  are  placed,  so  it  will  require  much  longer  con- 
ductors. These  are,  of  course,  very  heavy  copper  bars,  ac- 
cording to  the  maximum  output  of  the  machine,  and 
copper  is  always  a very  expensive  item- 
Although  it  is  necessary  to  consider  the  position  of  each 
machine  in  each  plant  separately,  that  is  taking  into 
consideration  whether  the  dynamo  is  to  be  belt  or  motor- 
driven,  I consider  that  Fig,  4 illustrates  the  ideal  method 
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Fig.  4. 

of  current  distribution.  Here  the  dynamo  is  shown  in, 
approximately,  the  centre  of  the  plant.  From  this  it  will 
be  seen  that  when  the  current  arrives  at  the  main  bus  bars 
it  divides  in  two  directions,  and  each  direction  is  con- 
nected to  two  baths.  Here,  of  course,  the  main  bars  betw  een 
tlhei  dynamo  and  the  distributing  bars  must  be  of  at 
least  twice  the  cross  sectional  area  of  the  distributing  arms. 

This  system  is  only  possible  where  the  dynamo  is  motor- 
driven,  and  it  will  be  convenient  to  fit  the  motor  in  any 
position  in  the  shop.  Where  the  machine  is  belt-driven, 
however,  the  arrangement  must  be  much  different.  A line 
of  shafting,  as  a rule,  is  fitted  close  to  the  w*all  of  a shop, 
due  to  the  fact  that  the  shafting  brackets  depend  upon  the 
wall  for  their  support.  Here  the  position  of  the  dynamo 
wouJd  be  as  close  to  the  wall,  perpendicular  to  the  wall 
upon  which  the  shafting  wdfe  fixed,  as  possible. 


It  . Is  necfejjssary  to  have  some-means  of  making  the  re- 
spective batfe  dead  when  placing  /and  removing  work  in 
anil  from  any ' bath.  This  is  quite  clear  when  it  is  re- 
membered that,,  some  baths  may  be  , plating  much  larger 
articles  than  others,  and  it  is  .hardlv  possible  to  load  apd 
empty  all  the  baths  kt  the  same  time.  This  calls  for  the 
necessity  of  a switch  or  some  , means  by  which  any  bath 
can/  as  desired,  be  disconnected  for  the  distributing  bus 
bars.  Ordinary  switches  are  not  suitable  for  this  work, 
not  only  on  account  of  their  size  and  expense,  but  because 
of  the  great  “drop  ” across  their  contact. 
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Fig.  .v 


Fig.  5 illustrates  a special  type  of  plug  switch  vvhich 
has  been  found  to  be  very  satisfactory  whert*used  on  large 
plating  plants.  It  consists  of  a slate  base  upon  which  is 
mounted  a very  thick  copper  bar.  I his  bar  has  a hole 
drilled  in  its  centre,  and  this  hole  is  tapered  to  receive  a 
plug.  After  the  plug  has  been  ground  into  the  hole, 
bar  is  cut  across  the  centre  of  the  hole  so  thqt  the  circuit 
across  the  bar  is  completely  broken.  An  ordinary  saw  cut 
is  quite  sufficient  for  this  purpose,  because,  since  the  voltage 
is  very  low*,  there  is  no  danger  of  an  arc  being  set  up 
across  the  gap. 

The  plug  is  made*  of  round  copper,  upon  which  a wooden 
handle  is  fitted.  As  stated  above,  it  is  tapered  to  fit  into 
the  hole.  When  placing  this  plug  into  the  hole,  if  it  is 
slightly  twisted  it  will  keep  the  contact  between 
it  and  the  two  halves  of  the  copper  plate  quite 
bright  and  so  the  drop  of  voltage  across  it  is  minimised. 
Fig.  A and  B,  illustrates  the  construction  of  the  copper 
bar  and  slate  base  in  plan  and  section.  The  holes  shown 
in  A are  drilled  and  tapped  holes  which  will  allow  the 
copper  bars  to  be  fixed  to  them.  The  position  of  these 
switches  are  in  one  pole  only,  and  preferably  at  the  points 
marked  X in  Fig.  4, 

•Conductor  Conduits. 

Here,  again,  the  size  of  plant  ha„s  to  be  considered.  In 
small  plants  it  may  be  possible,  and  quite  convenient,  to 
run  the  conductors  between  the  dynamo  and  the  baths  on 
porcelain  insulators  supported  by  hangers  of  thin  mild  steel 
bar  These  hangers  may  be  fixed  to  the  ceiling  and 
the  conductors  may  ibe  arranged  to  drop  down  on  to  their 
respective  baths. 

In  slightly  larger  plants,  or  if  the  use  of  hangers  is 
prohibited  in  small  plants,  the  conductors  may  be  run  on 
porcelain  insulators  fixed  to  the  walls.  These  insulators 
may  be  of  the  circular  or  flat  type,  since  -all  that  is  neces- 
sary with  either  type  is  to  place  a few  wooden  plugs  in 
the  -wall  so  that  a wood  screw  will  fix  them  in  position. 


Fig.  6. 


In  very  large  plants/where  the  conductors  must  'be  of 
heavy  copper  bars,  the  fixing  of  the  conductors  presents 
a problem  which  cannot  be  solved  by  deciding  to  fix  them 
on  the  wal*.  The  most  efficient  method  that  I know  is 
illustrated  in  Fig.  6.  This  diagram  shows  a wooden 
trough,  in  section,  in  which  three  copper  bars  are  placed. 
Grooves  arc  cut  in  the  'wood  to  receive  the  bars,  and  this 
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jnethod  serves  to  keep  them  more  or  less  rigid.  The 
■trough  is  placed  on  the  floor,  but  is  raised  from  it 
about  1 in.  to  allow  a flow  of  air  to  pass  under  it.  This 
method  is  not  inconvenient,  as  would  appear  at  first  sight. 
The  main  conduit  is  run  quite  close  to  the  wall  and  the 
branches  are  taken  to  the  baths  from  their  nearest  point. 
(To  be  continued.) 


RADIO-TELEGRAPHY  AT  GREAT  HEIGHTS. 

Investigations  are  here  described  into  the  causes  of 
many  reported  failures  of  aircraft  radio  apparatus  to  oper- 
ate at  great  heights.  It  was  proved  that  cold  had  no 
influence  on  the  sipark,  length  of  wave,  or  damping 
% decrement.  The  spark-gap.  must,  of  course,  be  kept  clear 
of  snow.  The  voltage  and  efficiency  of  batteries  fell  off 
appreciably,  but  no  complete  failure  was  traced  to  this 
cause.  The  superiority  of  collector  batteries  in  doulble- 
walled  heat  insulating  cases  w*as  demonstrated. 

The  effect  of  the  rarefied  air  on  thq  speed  of  the  gene- 
rator wfas  negligible,  but  it  was  found  that  the  rarefaction 
.had  a surprising  influence  on  the  operation  of  the  sp<ark- 
gap.  With  the  normal  barometric  pressure  decreasing 
corresponding  to  increasing  altitude  up  to  about  5,000 
metres,  the  fall  in  antenna  current  was  gradual,  attaining 
.about  15  per  cent.  Between  5,000  and  7,000  metres  a 
sudden  and  considerable  fall  of  90  per  cent,  and  even  more . 
was  recorded.  Thereafter  the  current  remains  practically 
constant.  This  phenomenon  is  fully  appdrent  only  with 
sharply-adjusted  resonance.  If  there  is  a discord  between 
impulse  and  antenna  circuits  the  antenna  current  will  not 
fall  immediately  with  falling  pressure,  but  first  rises 
slightly,  and  then  falls  Che  more  rapidly.  The  resonance 
curve  was  found  to  become  flattened  in  the  critical  pressure 
zone,  and  damping  progressively  increased. 

The  remedy  suggested  is  complete  airtight  enclosure  of 
the  spark-gap.  (Abstract  in  the  Technical  Review  from  the 
Jahrbuch  fiir  drahtlose  Telegraphic  und  Telcphonie.) 

THE  “UNIVERSAL”  WASHER  AND  WRINGER. 

Awakening  interest  is  now  being'  displayed  in  this  country 
1n  electric  labour-saving  devices,  and  everything  possible 
should  be  done  to  bring  good  and  reliable  machines  before 
the  public  and  their  use  encouraged.  Besides  vacuum 
cleaners,  heaters  and  small  cookers,  the  washing  machine 
is  a device  which  will  probably  appeal  most  strongly 
to  housewives  of  ordinary  means.  A useful  device 
of  this  type  is  the  “ Universal,”  of  which  a sectional 


Fig.  1. 


view'  is  given  in  Fig.  1.  This  shows  the  accessibility  of 
the  interior.  To  use  the  machine  the  clothes  are  placed  in 
the  perforated,  metal  cylinder  and  are  gently  lifted!  arid 
dipped  into  the  water.  The  cylinder  revolves  twice  one  way, 
then  reverses,  making  18  complete  revolutions  per  minute. 
Anything  from  the  most  delicate  silks  to  heavy  blankets 
can  be  satisfactorily  washed  without  wear  on  the  fabric. 
Six  full-size  sheets  or  the  equivalent  can  be  w*ashed  at  one 
time.  Fifteen  minutes  is  usually  the  period  that  should 
be  allowed  for  each  “wash.”  Really  hot  w'ater  is  essential 
arid  the  usual  laundry*  soaps  and  powders  should  be  used. 
The  “water  line”  is  only  about  one-third  way  up  the  tank, 
therefore  a comparatively  small  amount  of  water  is  re- 
quired. The  whole  of  the  mechanism  is  encased  in  an 
enamelled  blue  steel  cabinet  with  convenient  water  outlet. 


Fig.  2.  Fio.  3. 


Fig.  2 illustrates  the  motor  and  main  mechanism.  The 
motor  is  of  ^ h.p.,  connected  by' a simple  flexible  coupling. 
All  moving  parts  are  run  in  oil,  and  the  whole  construction 
resembles  the  type  of  work  that  is  usually  found  in  the 
best  makes  of  motor-cars.  The  motor  is  equipped  with  the 
“Universal”  patent  safety  . release  device  as  usfed  on  the 
“Universal”  meat  chopper  and  coffee  mills.  This,  in  case 
of  overload,  automatically  cuts  out  and  obviates  nrntotor 
burn-outs.  The  gears  and  motor  are  just  as'  noiseless  as 
it  is  possible  to  make  them. 

Fig.  3 illustrates  the  reversing  gears  of,  the  wringers;  by 
moving  the  handle  provided  from  left  to  right,  or  vice 
versa,  the  gears  on  either  side  are  engaged.  This  arrange- 
ment is  simple,  effective,  and  mechanically  sound.  ^ As 
shown  in  Fig.  I,  the  w ringer  can.  be  operated  in  various 
positions,  four  in  all.*  It  is  fitted  with  a safety*  release 
which  in  steuitly  removes  aJl  the  pressure  from  the  rubber 
rollers,  should  the  necessity  arise. 

-ELECTRICITY  SUPPLY  AT  PRESTON. 

■*  S..  ^ . 1 ■ , ■ 

Mr.  ].  A.  Robertson, ■ ALL-E.jgi?Jn. {p  report  J<L.the  Cor- 
poration on  the  electricity  supply  "and  the  ^acquisition  of 
the  Electric  Company’s  undertaking,  says  among,  the 
advantages  will  be  that  the  capital  necessary  for  develop- 
ment can  'be  raised  more  quickly  by  the  Corporation,  and 
the 'latter  would  have  direct  representation  on  a joint 
authority.  “The  Corporation,”  he  adds,  “are  in  the  for- 
tunate position  of  having  3 site  dose  to  the  borough,  in 
which  a modern  station  ccrntd  be  erected  capable  of  pro- 
ducing electricity  at  a minimum  cost  and  sufficient  for  all 
future  demands.  The  extent  of  Preston’s  requirements  can 
be  gauged  'by  a reference  to  other  towns  with  similar  in- 
dustrial conditions.  In  some  towns  the  consumption  of 
electricity  per  head  of  population  exceeds  200  unts ; the 
averages  of  nine.  Lancashire  towns  depending  chiefly  on 
the  cotton  industry  is  127  units  per  head.  In  Preston  the 
average  is  only  22,  this  being  about  the  lowest  consump- 
tion of  any  industrial  town  in  the  country.  Immediate 
steps  should  be  taken  to  construct  a new  station  on  the 
site  already  acquired  on  the  south  side  of  the  Ribble. 
Allowing  a period  of  two  years  for  construction,  the  station 
w-ould  be  constructed  to  meet  the  winter  load  of  1923-4. 
In  the  meantime  the  plant  at  CroAvn  Street  Station  should 
be  used  to  its  fullest  capacity.  The  new*  station  would  be 
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designed  to  generate  high  pressure  three-phase  current, 
which.'  ‘would  he  delivered  by  duplicate  cables  at  11,000 
voks  pressure  to  Crown  Street.  The  Ri’bble  site  is 
directly  open  to  the  coalfields  of  South  and  East  Lan- 
cashire and  West  Yorkshire.  Coal  should  be  conveyed  by 
aerial  transporters  from  the  dock  railway  system,  and  de- 
posited direct  in  overhead  Ibntnkers  in  the  boiler  house.  The 
estimated  capital  expenditure  for  the  new  works  is 
4379,000.*  , . 


THE  LIGHTING  OF  A ‘FOOD  FACTORY. 


In  planning  dairies,  bakeries  and  other  buildings  where 
foodstuffs  are  manufactured  and  handled,  one.  of  the  chief 
points  for  consideration  in  designing  the  equipment  is  the 
provisions  of  facilities,  for  scrupulous  cleanliness.  In  regard 
to  the  lighting  of  such  buildings,  the  inherent  cleanliness 
of  electricity  as  an  illuminant  is  at  once  obvious,  so  that 
in  practically  all  modern  food  factories  electric  lighting  is 
specified. 


Fig.  1. — A View  in  the  Main  Factory. 


Fig.  2. — Cheese  Store. 


To  the  illuminating  engineer,  the  lighting  of  food  fac- 
tories is  a fairly  simple  problem.  The  rooms  are  generally 
designed  on  light  and  airy  lines,  and  the  walls  are  in- 
variably whitened,  and  are,  moreover,  subject  to  frequent 


cleaning.  These  light  surroundings  form  ideal  conditions 
and  enable  good  lighting  to  be  provided  for  a minimum 
expenditure  of  current. 

The  installation  is  that  of  Messrs.  Henry  Thompson  and 
Sons,  at  Nether  Broughton,  near  Melton  Mowbray,  and 
the  lighting  arrangements  were  designed  by  the  Illuminat- 
ing Engineering  Dept,  of  the  General  Electric  Co.,  Ltd., 
Magnet  House,  London,  W.C.2,  who  also  supplied  the  fit- 
tings and  lamps.  * 

In  this  factory,  which  is  devoted  to  the  manufacture  of 
pork  pies,  sausages  and  Stilton  cheese,  a well-diffused  and 
uniform  illumination  was  specified,  and  the  semi-indirect 
system  giving  an  average  intensity  of  5-foot  candles  de- 
cided on.  As  will  be  seen  from  the  illustrations,  not  only 
is  the  diffusion  good,  but  the  illumination  uniform,  ever}' 
comer  being  well  lighted.  Two  types  of  fittings  are  used, 
the  first  in  the  main  bays,  which  are  fairly  lofty  (Fig.  1), 
and  the  second  in  the  curd  room  and  stores  where  the  roof 
is  considerably  lower.  Osram  gasfilled  lamps  of  200  watts 
are  used  in  the  former,  and  of  100  watts  in  the  latter. 


ELECTRICITY  DISTRICTS. 

The  Local  Inquiry  into  the  proposed  London  and  Home 
Counties  Electricty  District  will  be  held  at  the  Institute  of 
Electrical  Engineers,  Victoria  Embankment  Buildings,  on 
June  14.  Schemes  have  been  submitted  by  (a)  the  L.C.C., 
(b)  the  Conference  of  Local  Authorities  Owning  Electricity 
Undertakings  in  Greater  London,  (c)  the  London  Electricity 
Joint  Committee  (1920),  Ltd.,  (dj  the  Metropolitan  Borough 
Council  of  Poplar,  (e)  the  G.E.  Railway  Co.,  and  (f)  the 
L.B.  and  S.C.  Railway  Co. 

(a),  (b)  and  (e)  are  concerned  with  effecting  an  improve- 
ment of  the  existing  organisation  for  the  supply  of  elec- 
tricity in  the  district  and  with  the  formation  of  a Joint 
Electricity  Authority. 

(d)  is  concerned  with  effecting  an  improvement  in  the 
existing  organisation  for  the  supply  of  electricity  in  “East 
London  and  District  " and  with  the  formation  of  a Joint 
Electricity  Authority  for  such  district. 

(e)  and  (f)  have  similar  objects  to  (a),  (b)  and  (c)  without 
the  formation  of  the  Joint  Authority. 


It  is  announced  that  the  Inquiry  concerning  the  West- 
Riding  (Aire  and  Calder)  Distiict  will  now  he  held  at  Leeds 
on  the  1 8th  inst.,  while  the  tim^  for  receipt  of  objections, 
representations,  etc.,  lodged  concerning  the  North  Lancs 
and  South  Cumberland  District  has  been  extended  till 
July  30. 


STARTING  OF  SYNCHRONOUS  MOTORS. 


It  has  been  proposed  in  several  quarters  to  combine  the 
advantages  of  a synchronous  motor  under  running  condi- 
tions with  the  starting  characteristics  of  an  induction  motor 
by  converting  an  ordinary  induction  motor  into  a syn- 
chronous motor,  when  up  to  speed,  by  introducing  con- 
tinuous current  excitation  through  the  rotor  slip-rings.  Mr. 
Lapine,  however,  in  a recent  issue  of  L'lndustrie  Electrique , 
quoted  by  the  Technical  Review . attacks  the  problem  from 
the  other  side  .by  taking  a synchronous  motor  built  on  the 
lines  of  an  alternator  and  starting  it  as  an  induction  motor 
without  excitation. 

A resistance  is  connected  in  each  phase  at  starting,  but 
is  afterwards  cut  out.  The  siip-rings  are  first  connected 
to  a resistance,  and  as  the  motor  approaches  synchronous 
speed  a resistance  in  the  excite*  is  gradually  cut  out  so  as 
to  introduce  the  excitation  and  to  pull  the  machine  into 
synchronism  without  requiring  any  of  the  ordinary  syn- 
chronising gear. 


The  B.E.A.M.A.  : New  Members  .—We  are  informed  that 
ten  more  firms  have  been  recently  elected  members  of  the 
British  Electrical  and  Allied  Manufacturers*  Association. 
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WIRES  and  CABLES 


9 Not  only  can  you  get  the  be$t 
cables  from  us  at  the  lowest  prices, 
but  you  can  get  them  at  once — a 
great  advantage  on  “rush**  jobs. 


electric 


Immediate  Delivery 

Manufactured  by  members  of 
the  C.M.A.  to  a standard  of 
quality  in  accordance  with  the 
high  repute  of  the  B.T-H.Co., 
Paramho  Cables  and  Wires 
may  be  relied  upon  always  to 
give  complete  satisfaction. 

We  can  deliver  from  3tock  all 
standard  classes  and  sizes  of 
Paramho  Cables  and  Wires, 
if  necessary  the  same  day  as 
ordered.  This  is  a part  of 
the  service  which  we  give  to 
all  purchasers  of  Paramho 
products. 

Price  List  No.  10800A  giving 
information  on  all  standard 
Paragnho  cables  and  wires  will  be 
sent  on  request.  Apply  for  special 
contract  and  rebate  terms. 


Hie  British  Thomson-Honston  Co.,  Ltd. 
Mazda  House.  77  Upper  Thames  Street. 
London.  E.C.  4.  Works  - Rugby  W illes- 
den.  Coventry  and  Birmingham.  Branches: 
Manchester.  Liverpool.  Birmingham 
Sheffield.  Leeds.  Newcastle,  Cardiff. 
Swansea  Glasgow  add  Dublin. 


BUSINESS  NECESSITY! 

THE  EQUIPMENT  . OF  OFFICE 
■ragragL  - - OR  FACTORY  ,s  INCOMPLETE 

”W\  Western  - Electric 

igjp  jy  I Interphones 

mt***!#*^  \ With  such  a system  the  busy  man  can  keep  in  touch 

with  every  part  of  his  plant  and  can  connect  with 
1 any  section  by  simply  pressing  a button. 

w } Our  range  of  these  intercommunication  instruments  is 

Out  staff  of  Telephone  Engineers  are  always  at  the  disposal 
of  our  customers  to  dive  absolutely  impartial  advice  on  all 
telephone  matters . 


Write  us  for 
full  particulars. 
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SKILLED  technicians  and  craftsmen  care* 
fully  test  every  length  of  Henley  Cable 
through  different  processes  of  manu- 
facture. When  a cable  leaves  our  works  it 
is  as  reliable  as  care  and  skill  can  make  it. 
Users  thus  can  always  be  sure  of  getting  the 
utmost  service  when  they  instal 
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W.  T.  HENLEY’S  TELEGRAPH  WORKS  CO.  Ltd.,  Bomlield  Street,  London,  E.C.2. 


HERE  wc  illustrate  a J.  & P.  Transformer  in  and  out  of  its  tank  and  made  to  the  latest  specification.  A detailed  description  follows  : — j- phase,  40  cycle, 
400  KVA  Oil  immersed  self-cooled , 11,000/2,750  volt  Power  Transformer  for  indoor  service.  The  vieu>  on  left  shores  the  interior,  ami  that  on  right  the  Trans- 
former complete  in  its  tank.  Both  views  are  on  the  high-tension  side.  The  Transformer  is  of  the  core  typi  with  spiral  low -tension  coils  and  cross-over  high- 
tension  coils,  the  high-tension  windings  being  fitted  ivith  plus  and  minus  3 and  6 per  cent,  tappings,  the  leads  of  u hiert  arc  brought  through  the  tank  cover.  Specially 
reinforced  high-tension  coils  and  adjustable  a xial  coil  supports  on  the  high-tension  windings  arc  fitted.  'To  take  up  progressively  anv  shrinkage  which  may  occur  in  the 
course  of  time,  long  screws  are  provided  for  the  purpose  of  hand  adjustment  of  the  high-tension  coils.  These  serru  s are  extended  to  within  a short  distance  of  the 
inside  of  the  Transformer  cover,  it  being  unnecessary  either  to  lift  the  Transformer,  or  remove  any  of  the  oil,  for  the  purpose  of  such  adjustment.  The  Transformer 
is  delta  connected  on  the  high-tension  side  and  star  connected  on  the  Unv.  The  terminals  are  taken  through  the  tank  cover,  the  leaiting  through  porcelain  insulators 
being  amply  proportioned , and  a further  feature  is  the  very  complete  bracing  of  the  leads  from  the  coils  to  the  leading  through  terminals.  The  tank  is  of  the 
well-knou  n boiler  iron  tubular  type,  and  the  substantially  braced  angle  irons  at  bottom  of  same  provide  an  excellent  means  of  jacking  up. 

We  specially  and  particularly  ask  all  interested  to  note  the  above,  and  invite  inquiry  for  any  type  of  Transformer,  against  which  we  will  quote  and  supply 

at  same  time  full  detailed  specification. 


JOHNSON  & PHILLIPS.  LTD.,  Charlton.  London,  S.E.7 


City  Office : — 12y  Union  Court , Old  Broad  St .,  E.C.2. 
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TO  On  MAOSBS.  ‘ 

Buoaicm  Is  published  iwy  Friday,  and.  If  ordered,  Is  on  sole  ot  the 
artnsipml  Railway  Station  -Bookstalls  and  Newsagents  on  that  dpy.  Jt  hM 
» wary  largo  sale  throughout  the  Unitod  Kingdom*  M troll 
as  in  tho  British  Colonies  and  Abroad. 

The  Xditer  does  not  hold  himself  responsible  for  opinions  expressed  by 
indiridoal  Contributors,  nor  does  he  neoessarily  identify  himself  with 
thsir  yiews. 

Qnsstiofts  4p  which  an  answer  is  required  must  be  accompanied  by  a 
id.  stamp  fpr  reply.  When  oonsidered  of  enffleient  interest  the  answer 
will  prqbhbbr  typear  in  the  paper. 

Mew  p4^egjieapents  for  the  displayed  oolnmne  and  alterations  to  existing 
sees  must  reach  the  publishing  offioe  not  later  than  the 
first  pest  ^roesday  morning*  in  order  'to  be  in  time  for  the  issue 
sf  thip  feHowiag  Vriday.  This  is  important.  Rate  quoted  en  application. 
fabseriptiOa.— X7s.  6d.  a year,  is.  half-year,  4s.  05.  a 'quarter  in  advance, 
peetage.  prepaid  in  the  United  Kingdom  and  ahroad. 

All  remittances  paypble  to  the  PnbUsh^ra  S.  Rxwru*  ^lfd  Oo.,  Ltd., 

' SMi,  Maiden  Lane*  London.  W.O.2.  -Telephone,  No.  M*  Gerxatd. 

Current  Topics, 

As  most  readers  are  aware,  a boomerang-  is  a weapon 
of  peculiar  formation  which,  when  thrown  at  an  object, 
returns  to  the  one  who  threw  it,  and 
The  m ay,  in  certain  circumstances,  inflict 

Boomerang.,  injury  upon  that  peison.  It  is  the 
more  gratifying  therefore  to  reflect 
that  naost  of  the  extremist  acts  of  Labour  to-day  are 
bound,  sooner  or  later,  to  emulate  the  boomerang  and 
recoil  upon,  their  perpetrators.  Such,  for  instance,  will 
be  the  case  in  the  Hackney  incident,  reported  in  my 
last  week’s  notes,  in  which,  it  will  be  remembered, 
certain  corporation  workmen  refused  to  connect  a house 
wired  by  a master  wireman  because  he  did  not  belong 
to  the  E.T.U.  Mr.  Forbes  Lankester,  the  North 
London  magistrate,  has  since  delivered  his  judgment, 
fining  the  Hackney  Boroygh  Council  5s.  per  day  for 
nine  days,  with  20  guineas  cost,  for  default  in  supplying 
etfectric  power,  owing  to  the  circumstances  already 
related. 


This  is  a trifling  sum  in  itself  ; but  if,  as  is  possible, 
the  Borough  Council  decide  to  appeal,  an  action-  in 
which  they  would.  receive  the  wholehearted  support  of 
the  magistrate,  the.  hearing  of  the  case  by  the  High 
Court  is  going  to  cost  a pot  of  money,  which  will 
eventually  be  reflected  in  the  rates.  As  electrical 
workers  pay  rates  along  with  other  members  of  the 
population,  it  will  ultimately  be  up. to  the  revolting 
trades  unionists  to  contribute  to  the  cost  of  this 
mountain  which  they  have  cijeated  out  of  such  a trivial 
molehill.  It  is  a great  pitf*  the  direct  actionist  of 
industrialism!  does  not  more  often  realise  that  every- 
thing costs  money  nowadays,  even  actions  at  law  based 
on  his  own  squabbles  with  his  bread  and  butter. 


At  the  present  time  there  is  considerable  outcry  at 
the  constantly  increasing  local  rates,  and  it  were  wrel 1 
for  .fire-raisers,  window-  slashers,  and  destroyers  of 
property  in  gen  end  to  realise  that  they  pay  for  the 
damage  in  the  long  run,  together  with  the  rest  of 'the 
community  which  is  more  level-headed.  You  can’t  have 
your  fun,  or  even  your  imagined  revenge  on  society, 
without  paying  for  it.  Every  act  of  damage  to  property 
has  to  be  paid  for,  and,  although  it  does  not  come 
directly  out  of  your  pocket  at  the  time  the  act  is  com- 
mitted, sooner  or  later  the  bill  will  be  presented  in  the 
form  of  increased  rates  or  taxes.  It’s  a fool's  game  to 
quibble  and  squabble  over  such  imagined  grievances 
as  that  of  the  Hackney  wiring  incident.  Moreover,  it 
IsJ  an  extremely  bad  advertisement  for  trades  unionism. 


Such  incidents  do  far  more  harm  to  the  movement  than 
a dozen  legitimate  labour  disputes* 


Gne  of  the  best-known  and  highest-class  electrical 
insulators  is  ebonite,  or  hard  rubber,  to  which  it  is 
closely  allied.  Ebonite  is,  in  fact, 
Ebonite — rubber  minus  a considerable  pro- 

A Warning,  portion  of  its  elasticity,  and  its 
constituents  and  mode  of  manufacture 
are  similar,  including  the  process  of  vulcanisation. 
There  is  a phase  in  the  process  of  manufacture  of 
ebonite,  however,  which  in  the  past  has  often  proved  ai 
trap  for  the  un wary  t and  I have  come  across  numerous 
instances  where  manufacturers  of  electrical  plant  and 
apparatus  have  been  let  down  by  failure  to  appreciate 
this  t^ap.  In  order  to  obtain:  the  smooth  glossy  sur- 
face peculiar  to  sheet  ebonite,  metallic  foil  is  used  in  the 
manufacturing  process  as  a backing  for  the  plastic 
sheets,  and  although  every  precaution  is  presumably 
taken  by  ebonite  manufacturers  to  prevent  it,  there  is 
almost  invariably  an  invisible  metallic  deposit  on  the 
surfaces  of  the  finished  ebonite. 


This  naturally  detracts  from  its  high  insulating 
qualities  by  setting  up  surface  leakage,  and  the 
experienced!  maker  of  any  electrical  gear  embodying 
sheet  ebonite  in  its  constitution,  always  takers  the  pre- 
caution of  removing  khe  surface  by  grinding  or  paperiiig, 
and,  if  need  be,  repolishing.  Unless  this  is  done  there 
is  almost  sure  to  be  trOublb'  sooner  or  later  with  the 
insulation  of  the  finished  article.  It  goes  against  the 
grain  to  suspect  so  high  an  insulator,  and  I’ have  known 
manufacturers  to  go  to  endless  trouble  in  an  endeavour 
to  fix  the  blame  for  low  insulation  of  their  products  in 
every  direction  except  the  right  and  less  obvious  one. 
Always  suspect  un worked  ebonite,  and,  especially  if  a 
big  job  is  in.  contemplation  where  considerable  quantises 
of  this  insulator  will  be  used',  take  the  precaution  of 
instituting  a severe  insulation  test  of  all  bulk  supplies 
before  passing  them  into  the  shops  for  shaping  and 
assembly  into  the  ftnisned  article.  Incidentally,  the 
ebonite  manufacturers  might  look  around  for  a less 
troublesome  planisher  than  metal  foil. 


The  perceptible  diminution  in.  certain  well-known  coal 
piles  is  throwing  some  interesting  light  on  dark  places. 

I knowr  of  more  than  one  boiler- 
Dwindling  house  that  is  now  receiving  direct 
Coal  Stocks,  daylight  for  the  first  time  writhin 
memory  of  its  existing  staff,  the 
windows  having  been  hitherto  obscured  by  the  huge 
coal  piles  in  the  immediate  vicinity.  At  another  power 
station  there  has  been  an  interesting  “ find  ” of  rails, 
stacked  away  months  ago  in  a comer  and  forgotten 
until  some  energetic  coalies  started  dumping  wagon- 
loads of  black  diamonds  on  top  of  the  stack,  hiding  it 
from  view.-  Time  and  again  questions  have  been  asked 
by  the  powers  that  be  regarding  those  lost  rails,  and  the 
mystery  has  at  long  last  been  cleared  up  by  the 
exposure  cf  the  missing  scrap  underneath  a dwindling 
pile  of  fuel. 


Incidentally  it  throws  interesting  light  on,  the  very 
considerable  cubic  space  occupied  by  large  coal  reserves 
now  so  necessary  at  all  big  power  stations.  Bunkering 
facilities  are  one  of  the  power-station  engineer’s 
principal  difficulties,  especially  in  a crow-ded  district 
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where  there  is  not  much  spare  ground  available  near 
the  station  buildings.  It  is  the  aim  of  every  “ chief  ” 
who  knows  his  job  to  buy  his  fuel  when  the  market 
is  favourable  and  .pile  up  as  big  a reserve  as  possible 
against  such  eventualities  as.  the  present  coal  strike. 
As  a result  of  the  miners’  holiday  a good  many  familiar 
landmarks  are  altering  their  shape  and  overall  dimen- 
sions, and  it  will  mean  several  weeks  of  colliery  activity 
to  build  them  up  again  to  their  original  contours. 

There  is  a mvsterv  attaching  to  nickel-plating  which 
I have  never  fathomed.  It  concerns  the  relative  colours 
and  finishes  of  American  and  British 
Nickel-  nickel-plating.  Compare  any  two 
Plating— A nickel-plated  articles  of  American 
Mystery.  and  British  origin  and  the  difference 
will  at  once  be  apparent  even  to  the 
most  casual  observer.  The  American  or  Canadian 
finish  is  infinitely  whiter  and  has  a better  sheen,  than 
that  obtained  in  this  country,  even  under  the  most 
favourable  conditions.  I first  noticed  it  in  the  early 
days  of  the  cycling  boom.,  when  American  bikes  were, 
competing  with  the  highest-grade  Coventry  produc- 
tions. It  is  the  same  to-day  with  motor-car  fittings 
and  tlie  electric  heating  appliances  and  ether  plated 
products  which  come  into  this  country  from  America. 
We  cannot  touch  their  plating  for  appearance  and 
v dolour.  What  is  the  real  reason?  I have  asked  many 
experienced  electro-platers,  but  they  have  never  been 
'able  to  explain  it.  I am  inclined  to  attribute  the 
phenomenon  to  atmospheric  influences,  or  possibly 
the  water  has  certain  natural  characteristics  which 
affect  the  solutions  prepared  from  it.  Can  any  reader 
throw  light  on  this  subject?  Elektron. 

STREET  LIGHTING. 

Longitudinal  Lighting  Lanterns. 

The  older  forms  of  street  lighting  units  w^ere  simply  light 
sources  mounted  at  a certain  height  and  spaced  more  or 
less  arbitrarily.  Later  it  was  realised  that  the  ideal  lighting 
would  only  be  attained  if  the  whole  roadway  wfere  prac- 
tically uniformly  illuminated'.  The  (problem  has  been 
scientifically  studied,  and  by  carefully  spacing  the  units, 
erecting  them  at  a height  determined  by  calculation,  and  by 
using  light  sources  of  proper  illuminating  value  in  scientifi- 
cally designed  lanterns,  it  is  now  possible  to  approximate  to 
the  ideal — but  at  considerable  cost,  as  in  many  cases  total 
re-arrangement  of  the  previous  order  is  necessary.  A simple 
and  effective  device  for  use  in  existing  lanterns,  as  well 
as  in  new  ones,  has  however  recently  been  devised  and 
patented  by  Mr.  Haydin  T.  Harrison  and  tried  with  most 
satisfactory  results  at  Canterbury.  The  lower  hemispheri- 
cal luminous  flux  from  the  light  source  is  not  interfered 
with,  but  the  upper  hemispherical  luminous  flux  which  is 
generally  wiasted  or  only  partially  used  is  collected  by  a 
specially  designed  reflector  into  a solid  angle  of  desired 
divergence  ; this  angle  being  very  small  compared  with  an 
angle  of  180  degrees,  the  light  concentrated  is  equivalently 
powerful.  This  powerful  light  wxmld  normally  shine  directly 
below  the  lamp,  but  is  directed  up  ands.down  the  street  by- 
two  or  more  plane  mirrors  radiating  from  the  light  source, 
thus  interfering  very  slightly  wi‘tih  the  direct  rays.  The 
angles  of  these  mirrors  is  adjusted  so  that  the  powerful 
light  begins  to  fall  on  the  road  or  street  at  the  distance 
where  the  direct  light  fails  to  bring  the  illuniinarion  up  to 
the  standard  required,  and  increases  in  pow-er  until  it  meets 
the  light  from  the  adjacent  lamps,  thus  ensuring  a more 
even  illumination  throughout  the  street  and  avoiding  all 


dark  patches.  The  angle  of  the  plane  mirrors  is  adjustable 
for  various  distances  between  the  lamps,  likewise  the  angle 
of  dispersion  is  adjustable  for  various  widths  of  roads  or 
streets. 


Fig.  2. 


Fig.  1 shows  the  “Canterbury”  type  lantern  and  Fig.  2 
the  “ Adapter”  type — -the  first  being  one  qf  several  types 
intended  to  replace  existing  high  power  lamps,  flames, 
arcs  or  extra  high  pressure  gas  lamps.  They  are  designed 
to  take  up  to  500-vvatt  gasfiiled  electric  lamps ; but  as  with 
300-watt  lamps  the  lanterns  give  from  3,000  to  7,000  c.p. 
oai  the  distant  rays,  it  is  rarely  that  more  than  30o-wratt 
lamps  are  required.  Fig.  2 shows  a side  street  fitting  in  an 
existing  gas  type  lantern.  A 40  to  100-wiatt  lamp  is  suffi- 
cient in  this  fitting. 

A leaflet-  dealing  with  the  system  has  just  been  issued 
by  the  Electric  Street  Lighting  Apparatus  Co.  (The  Foundry, 
Canterbury),  who  with  the  General  Electric  Co.,  Ltd.,  hold 
the  sole  licence  to  manufacture  under  Mr.  Harrison's 
patents. 


MINERS’  ELECTRIC  CAP  LAMPS. 

The  Miners*  Lamps  Committee,  as  a result  of  its  investi- 
gation into  the  question  of  the  safety  and  practicability  of 
Miners*  Electric  Cap  Lamps,  has  advised  the  Secretary  for 
Mines  that  he  should  approve  such  lamps  for  general  use 
in  mines  undfer  the  Coal  Mines  Act,  subject  to  each  type 
of  lamp  passing  the  necessary  official  tests  as  to  its  safety 
and  mechanical  soundness.  The  type  of  Cap  Lamp  made 
by  Messrs.  Oldham  and  Son,  Limited,  Denton,  near  Man- 
chester, having  passed  these  tests  and  been  pint  through  a 
series  of  practical  trials  in  coal  pits  extending  ever  many 
months,  has  been  approved  by  Order,  dated  April  20,  made 
under  Section  33  of  the  Coal  Mines  Act,  1911.  Applications 
for  the  approval  of  types  of  Cap  Lamp  of  other  makes 
are  now  being  dealt  with  by  the  Mines  Department.  The 
Order  of  April  20,  which  is  now  in  the  press  and  will 
be  published  shortly,  also  approves  the  following 'new  types 
of  Miners’  Electric  Hand  Lamps  : — 

Pearson  Ni  -r  Fe  Lamp,  made  by  the  Alkaline  Miners’ 
Lamps,  Limited,  Stratford. 

Patterson  Type  G-i  Lamp,  made  by  Messrs.  Patterson 
and.  Company,  Newcastle-on-Tyne. 

The  Federation  Lamp,  made  by  the'  Federation  Lamp 
Company,  Sheffield. 

The  Adams  Lamp,  made  by  Messrs.  Adam  Brothers 
(Longton),  Limited,  of  Longlon,  Staffs. 
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TARIFFS. 


Questions  and  Answers  by  Practical  Men. 


The  two  papers  and  discussion,  extended  over  two 
evtnings,  at  the  Institution  of  Electrical  Engineers, 
dealing  with  tariffs — the  papers  being  by  Mr.  J.  R. 
Rlaikie  and  J.  W.  Beauchamp — ended'  perhaps,  in  a 
rather  unexpected  manner.  The  underlying  argument 
was  that  we  have  reached  the  limit  of  usefulness  of  the 
flat  rate  per,  unit  as  provided  for  in  Electric  Lighting 
Provisional  Orders,  and  that  the  time  has  come  when 
there  should  be  a change  to  a system  based  on  a 
fixed  charge  per  kw.  per  annum,  plus  a running 
charge  per  unit  for  all  current  consumed.  As  things 
stand  at  present,  a flat  rate  is  what  may  be  termed  the 
legal  charge,  and,  although  other  tariffs  may  be  offered 
as  alternatives,  consumers  cannot  be  oompeMed  to 
adopt  them.  Everybody  seemed  to  agree  that  the  day 
of  the  flat  rate  has  gone,  but,  on  the  second  day  of  the 
discussion,  the  trend  of  thought  turned  largely  in  the 
direction  of  some  steps  being  taken  to  relieve  the 
industry  from  the  present  restrictions’  as  to  methods  of 
charging.  The  precise  details  of  any  particular  two- 
part  tariff  faded  rather  into  the  background,  and  the 
possibility  of  inducing  the  Electricity  Commissioners 
to  aid  in  abolishing  die  flat  rate  took  pride  of  place. 
The  matter  is  $x\  extremely  important  one  for  the 
whole  industry,  and  not  least  to  the  manufacturing 
side,  yet  the  attendance  at  the  adjourned  discussion 
was  disappointingly  small.  The  Institution  has  sent 
more  than  one  deputation  to  the  Electricity  Commis- 
sioners with  the  object  of  obtaining  the  insertion  of 
clauses  in  the  No.  2 Electricity  Supply  Bill,  but  so  far 
— in  the  words  of  Mr.  LI.  B.  Atkinson,  the  President 
of  the  Institution-^withcmt  any  success,  for  the  reason 
that  political  considerations  are  too  strong  for  the 
Commissioners,  who  cannot  be  accused  of  a want  of 
appreciation  of  the  needs  of  the  industry. 

The  alternatives  put  forward  are  very  much  in- 
creased maximum  prices  under  present  conditions,  or 
the  right  to  charge  upon  a two-part  system  without 
any  option  on  the  part  of  the.  consumer.  What  is 
wanted  is  some  tariff  which  will  induce  the  general 
domestic  user  to  adopt  a variety  of  electrical  apparatus, 
which  he  cannot  do  with  a high  flat  rate,  originally 
designed  for  lighting.  Whilst  the  necessity  for  two 
meters  and  separate  wiring  systems  exists,  the  average 
domestic  user  will  not  go  much  beyond  lighting  ; but, 
by  making  the  position  easier  and  simpler  for  him  by 
giving  inducements  to  increase  the  use  of  electricity 
and  that  is  only  possible  with  an  attractive  tariff  and 
one  meter — a vast  improvement  would  be  seen  in  the 
industry  on  the  domestic  side.  No  one  tariff  can  be 
desired  to  suit  all  conditions,  but  once  the  principle  is 
agreed  upon  and  given  legislative  force  to,  the  rest 
would  be,  comparatively  speaking,  plain  sailing.  The 
position  we  seem  to  have  reached,  especially  in  the 
smaller  towns,  vs  that  new  consumers  are  not  betng 
encouraged,  because,  if  they  are  small,  they  do  not  pay 
at  present  rates.  The  efforts  are  rather  in  the  direction 
of  encouraging  existing  consumers  to  increase  their 
uses.  


Blackburn.— The  Electricity  Committee  ha\e  decided  not 
to  grant  the  applications  from  Billington  Parish  Council  and 
Oswald  twistle  U.P.C.  for  the  supply  of  current  from  the  new 
station.  A committee  was  appointed  to  deal  with  the  application 
of  Blackburn  R.D.C. 


Questions  : We  invite  our  readers  to  send  us  questions,  preferably  on 
technioal  problems  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  ta 
under  " Answers  to  Correspondents  ” or  replies  will  be  invited  from  our 
readers.  One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column. 

Answers : A fee  of  10*.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best. 
In  judging  the  repliee,  importance  will  be  attached  to  clearness  and  con - 
ciscness,  as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
reoeived  do  not.  possess  sufficient  merit.  . Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  . should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent , draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a *'  nom  de  plume,”  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor’s  decision 
is  final. 

Commencing  with  Question  No,  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  the  most  times 
during  the  next  twelve  months. 

The  words  " Questions  and  Answers.’*  or  “ Q ” and  " A ” should  be 
placed  at  the  top  left-hand  corner  of  all  letters  intended  for  this  column i 

Question  No.  117. 

The  construction  of  stone  cellular  type  switchboards  is 
not  generally  understood.  Please  can  you  give  me  some 
idea  of  the  contents  of  a cell  for,  say,  a generator  panel? 
What  safety  and  protective  devices  are  necessary  to  make 
the  cell  foolproof?—”  Transformer.” 

Question  No.  118. 

What  is  the  principle  of  operation  of  auto  transformers  for 
starting  induction  motors?  Is  this  method  to  be  preferred 
to  the  ordinary  starter,  and  is  it  cheaper?— “ Stator.” 
(Replies  to  Questions  Nos.  117  and  118  must  be  received  not 
later  than  May  28,  1921.) 


THE  LONG-DISTANCE  TELEPHONE  SYSTEM  OF 
THE  UNITED  KINGDOM  * 


By  Sir  William  Noble.  M.I.E.E.  . 


( Con  lined  f rom  page  248.) 

Under  the  best  conditions  of  a cable  circuit  the  simple 
differential  repeater  may  be  operated  to  give  a transmission 
improvement  equivalent  to  the  suppression  of  16  miles  of 
standard  cable  in  a circuit  having  an  equated  length  of  30 
miles  of  standard  cable. 

It  has  been  found  generally  impracticable  to  use  the 
simple  differential  repeater  for  tandem  working,  owing 
to  the  effects  of  reaction  between  repeaters  at  adjacent 
stations;  consequently  its  use  is  limited  to  circuits  which 
are  not  liable  to  be  switched  through  to  other  circuits  con- 
taining repeaters. 

This  limitation  led  to  the  development  of  the  double 
differential  repeater  shown  in  skeleton  form  in  Fig.  6.  In 
this  arrangement  the  line  circuit  is  divided  at  the  repeater 
station  ; each  side  is  terminated  in  a duplex  repeater  and 
balanced  by  an  artificial  line  designed  to  represent  as  nearly 
as  possible  the  electrical  -haracteri  sties  of  the  actual  line 
over  the  range  of  speech  frequency.  In  practice,  absolute 
balance  is  not  obtained  between  the  actual  and  artificial 
lines  at  all  frequencies,  hut  the  balance  can  be  made  suffici- 
ently accurate  <bv  the  use  of  simple  apparatus  to  permit  the 
operation  of  as  many  as  four  repeater  stations  in  tandem, 
each  giving  a transmission  improvement  equivalent  to  the 
suppression  of  16  miles  of  standard  cable.  The  minimum 
residual  transmission  equivalent  of  a repeatered  circuit 
using  repeaters  of  this  type  singly  or  in  tandem  is  found 
in  nractice  to  be  about  12  miles  of  standard  cable. 

The  problem  of  constructing  artificial  balancing  lines  for 
telephone  repeaters  has  necessitated  an  exhaustive  study  of 
the  impedance  characteristics  of  line  circuits. 

It  was  soon  found  that  sudden  changes  in  the  composition 
of  a telephone  circuit  due,  for  example,  to  unevenly  spaced 
* Paper  read  recently  before  the  Inst.E.E. 
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loading  coil#,  the  insertion  of  sections  of  line  with  different 
conductor  resistance,  electrostatic  capacity , or  insulation  re- 
sistance per  mile,  .introduce  irregularities  in  the  impe- 
dance/frequency  characteristics  of  the  circuit  of  such  a 
character  as  to  make  it  practically  impossible  to  obtain  an 
absolute  balance  between  the  two  sid£s  of  the  repeater  cir- 
cuit. One  of  the  objects  of  the  improvement  in  line  con- 
struction, therefore,  is  to  obtain  a homogeneous  circuit  hav- 
ing impedance/frequencv  characteristics  free  from  irregu- 


.Hitherto  these  conditions  have  net  been  obtained  in  prac- 
tice, especially  condition  {c)>  land  at  present  it  is  not  prac- 
ticable to  predict  accurately  the  impedance/frequency 
characteristic  of  »any  circuit.  It  is  therefore  necessary  to 
measure  the  impedance  of  each  line,  if  maximum  efficiency 
is  to  be  obtained  from  a repeater,  to  enable  the  balance  to 
be  calcinated.  ' 

The  impedance  characteristics  of  line  circuits  are  obtained 
from  alternating-current  bridge  measurements  made  at  fre 


Iarif.es.  This  condition  is  obtained  by  so  designing  the 
circuit  that  the  resistance,  capacity,  leakance  and  induc- 
tance shall  be  uniformly  distributed  throughout  the  length 
of  the  circuit.  For  satisfactory  transmission  of  speech  the 
circuit  should  adso  be  practically  “ distortionless. ” A dis- 
tortionless circuit — (a),  transmits  all  the  important  speech 
waves  with  equal  attention;  ( b)%  maintains^  the  phase 
relationship  between  the  various  frequencies ; and  (c),  its 
impedance  is  constant  over  the  important  frequency  range. 
An  artificial  balancing  line  for  such  a cable  would  be  a 
plain  resistance  whose  value  could  be  predetermined. 


quencies  ranging  from  350  to  2,000  cycles  per  second.  A 
thermionic  valve  arranged  as  an  oscillation  generator  is 
used  as  a source  of  power  for  the  bridge,  which  is  shown 
diagrammaticallv  in_  Fig.  7. 

Fig.  8 shows  the^results  of  measurements  on  a loop  of 
70-lb.  conductors  loaded  with  135  111H  coils  at  interval*  of 
2.6  miles.  It  will  be  seen  that  the  mean  curves  for  both 
the  resistance  and  reactance  components  rise  with  iree 
quency.  This  is  due  to  'the  loading  coil  nearest  to  the  office 
from  which  the  measurements  were  made  being  too  neaF 
to  that  office,  and  also  to  the  effective  resistance  of  the 
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NOTE. '-Switch  Co  alter  bridge  connections  when 
. angle  is  positive  has  been  omitted 
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loading  increasing  appreciably  with  frequency.  The  irregu- 
larities in  the  curves  are  due  to  various  causes,  such  as 
unequal  spacing  of  loading  coils  and  variations  between 
the  inductances  of  the  coils  along  the  circuit.  This  cable 


AND  BALANCE  ASSOCIATED  WITH  TELEPHONE  REPEATER  ON 
70-LH.  LOADED  CABLE. 

was  not  designed  for  repeater  working,  and  in  more  recent 
cables  special  care  lias  been  taken  to  keep  the  inductance 
of  the  loading  coils  within  narrower  limits  and  to  main- 
tain accurate  spacing.  It  may  be  mentioned  here  that  an 
improved  type  of  iloading  coil  has  been  introduced  by  the 
Western  Electric  Company,  which  it  is  expected  will  be 
much  less  liable  to  vary  in  inductance  with  time,  and  the 
effective  resistance  of  which  \aries  much  less  with  fre- 
quency. 


35  there  is  a serious  mistake  which  is  likely  to  mislead 
| the  young  student.  This  is  the  statement  that  in  a four- 
pole  machine  designed  to  deliver  4,000  amperes,  with  four 
: paths  through  the  arrpatur?,  each  brush  would  be  called 
j upon  to  earn’  1,000  amperes.  This  is  not  so,  because  two 
j brushes  would  be  positive  and!  t\vo  negative,  hence  the 
! amount  of  current  would  be  2*000  amperes  per  brush.  Gnt 
! page  58,  under  the  heading  of  slip-ring  connections,  it  is 
stated  that  slip  rings  in  rotary  converters  are  equalising 
rings.  It  is  true  that  the  tappings  of  rotary  converters  must 
be  taken  at  equidistant  points,  but  they  are  not  equalising 
rings  by  any  means.  Throughout  the  work  the  author 
refers  to  cell  diagrams  for  various  types  of  windings.  These 
diagrams  may  be  rather  novel  but  they  cannot  be  said  to 
be  very  instructive.  At  the  end  of  the  book  there  are 
I several  photographs,  some  of  which  it  would  have  been 
J much  better  to  have  left  out.  For  instance,  Fig.  40  shows 
| an  armature  qore  slung  ready  for  lifting.  No  person  in 
| charge  of  the  winding  department  of  any  electrical  engineer- 
ing company  would  approve  of  this  method  of  slinging.  The 
sling  is  shown  pressing  gainst  the  insulation  between  the 
core  and  the  commutator  segments.  Surely  a wooden 
spreader  would  convey  the  idea  of  the  correct  method  to 
j the  student.  Fig.  41  illustrates  a completely  wound  arma- 
ture.  This  is  shown  on  a table  or  bench  resting  on  the 
I cere  and  windings.  With  such  treatment  if  is  hardly  sur- 
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Fic  11. — Modification  of  mean  curves  on  Fig.  8 as  result  of  shunt  and  artificial  extension  cable  shown  in  Fig.  9. 


One  method  of  treating  the  cable  of  which  the  impedance 
curves  have  been  illustrated  is  shown  in  rig.  9.  A con- 
denser in  series  with  a resistance  is  placed  as  a shunt 
across  the  line,  and  this  produces  a modification  in  the 
mean  curves,  as  shown  in  Fig.  11.  It  will  be  seen,  that 
they  are  practicably  horizontal.  As  the  cable  in  this  case 
is  electrically  short,  an  (artificial  cable  is  used  to  extend  it, 
as  shown  in  Fig*.  10,  and  the  balance  used  is  shown 
in  the  same  figure. 

[To  be  continued.) 


Reviews  of  Books,  &c. 


[Books  noticed  in  this  column  will  be  sent  from  Elec- 
tricity Office  to  any  part  of  the  world , for  the  published 
price , plus  ten  per  cent,  for  postage  (minimum  2d.)  and 
orders  will  be  appreciated . 


Continuous  Current  Armature  Winding.  By  F.  M. 
Denton  (Pitman,  2s.  6d.  net). — This  is  one  of  the  Techni- 
cal Primers  of  Sir  I.  Pitman  and  Sons.  It  is  to  be  regretted 
that  this  little  hook  does  not  meet  the  requirements  of  the 
modern  armature  winder.  This  is  due  to  the  fact  that  the 
author  in  his  classification  of  C*C  armature  windings,  and 
explanation  of  the  terms,  continually  refers  to  ring  wind- 
ings. Ring  armatures  are  decidedly  out  of  date  apd  are 
never  seen  at  the  present  time.  On  page  16  the  author  shows 
by  illustrations  some  of  the  symbols  used  “ to  designate 
windings.”  These  also  are  out  of  date  and  are  never  used 
in  modern  practice.  As  a matter  of  fact,  they  ceased  to 
exist  when  they  wen*  deleted  from  the  pages  of  a well- 
known  electrical  pocket  (book  about- ten  years  ago.  On  page 


prising  to  find  a fault  in  such  a winding  when  it  is  piaccd 
in  commission.  A brief  reference  is  made  to  armature 
bands,  but  then*  is  not  a word  to  point  out  the  importance 
of  this  subject,  or  to  give  the  student  an  idea  of  the  method 
of  fitting  them.  Fig.  38  illustrates  a winder  at  work  with 
wooden  mallet  and  podger,  but  there  is  no  information  in 
the  book  about  the  essential  methods  of  tesring  the  armatuie 
after  it  has  been  knocked  about  a little.  It  appears  to  the 
reviewer  that  if  the  points  mentioned  above  ire  considered 
in  the  next  edition,  it  is  possible  that  the  book  may  be 
appreciated  by  students  of  technical  schools  who  desit  c L> 
know  something  about  the  elementary  principles  of  con- 
tinuous current  armature  winding. 


Receiving  Order. — A receiving  order  has  been  made,  on  the 
petition  of  a creditor,  in  the  estate  of  W.  A.  Davies,  lately  carrying 
on  business  as  an  electrician  at  14,  Basinghall  St.,  Leeds,  and 
residing  at  14,  Knotting  Grove,  Armley. 

Cricket. — On  Saturday  last  Pope  Electric  Lamp  C.C.  opened 
their  season  with  a game  against  G.,ram  2nd  XT.  at  Wood  Lane, 
and  won  by  54  runs.  For  Pope's,  F.  Bryant  was  successful 
with  both  bat  ami  ball,  scoring  70  and  taking  3 wickets  for  4 1 
runs,  while  Mr.  Kenneth  Pope  got  28  runs  and  took  3 wickets 
for  33  runs,  and  Chelsom  took  2 wickets  for  15  runs. 

Engineering:  Cenference,  1921— Arrangements  have  been  made 
to  continue  this  year  the  series  of  Conferences  which  were 
interrupted  by  the  rc-building  of  the  premises  of  the  Institution 
of  Civil  Engineers,  and  the  war.  The  Conference  will  be  held 
on  Wednesday,  Thursday  and  Friday,  the  2pth  and  30th  June 
and  July  1 — the  mornings  of  those  days  being  given  to 
discussions  upon  selected  topics,  and  the  aiternoons  to  visits  to 
engineering  works.  The  complete  Programme,  including  the 
list  of  visits  to  works,  will,  it  is  hoped,  be  ready  for  issue  early  in 
Tune,  and  will  contain  particulars  to  enable  members  to  decide 
upon  the  visits  they  may  wish  to  attend. 
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Various  Items. 


New  Cinemas  at  Bolton. — Bolton  Watch  Committee  have 
approved  of  licences  being  granted  to  Mr.  F.  S.  Hampson  for  a 
cinema  at  the  corner  of  Deane  Road  and  Quebec  Street,  and 
another  in  St.  Helens  Road  ; and  to  Mr.  Peter  F.  Jackson  for  a 
cinema  at  the  comei  of  Bury  Road  and  Ainsworth  Lane,  Tonge. 

Blackpool. — The  electiical  engineer  states  in  his  annual  report 
that  the  withdrawal  of  restrictions  on  the  purchase  of  materials 
for  mains  and  service  extensions  has  resulted  in  an  abnormal 
number  of  applications  for  an  electricity  supply.  The  depart- 
ment has,  for  the  first  time,  been  compelled  to  institute  a waiting 
.list  of  consumers. 

A Gas  and  Electricity  Coal  Pool. — At  Oswaldtwistle,  near 
Blackburn,  there  is  the  curious  position  of  the  gasworks  being 
dependent  upon  electricity  as  the  motive  power.  The  manager 
has  therefore  allotted  50  tons  of  coal  to  Accrington  Electricity 
Works,  realising  that  if  current  is  cut  off  the  manufacture  of 
gas  will  be  seriously  affected.  * 

Tho  Industrial  League  and  Council.— The  election  of  the 
Right  Hon.  J.  H.  Whitley,  M.P.,  as  Speaker  of  the  House  of 
Commons  has  caused  him  to  have  to  resign  the  Joint  Presidency 
•of  the  Industrial  League  and  Council,  which  he  has  held  for  so  long 
in  conjunction  with  the  Right  Hon.  G.  H.  Roberts,  M.P.,  and 
Viscount  Burnham,  C.H.,  has  graciously  consented  to  become 
Joint  President  in  his  place. 

Electricity  Supply  at  Accrington,— Recently  Accrington 
Corporation,  acting  on  the  advice  of  the  Electricity  Commission, 
approached  Blackburn  for  a bulk  supply  from  their  new  station 
in  preference  to  extending  the  generating  station  at  Accrington. 
The  Town  Clerk  now  reports  that  no  offers  or  terms  have  come 
to  hand  and  he  has  been  instructed  to  write  the  Electricity 
Commission  accordingly.  Blackburn’s  position  is  that  the  matter 
should  not  be  pressed  until  the  new  station  at  Whitebirk  is 
completed. 

Electric  Traffic  Indicator. — The  British  Road  Traffic,  Ltd. 
(54,  George  Street,  Portman  Square,  W.i),  is  about  to  place 
on  the  market  an  electro-magnetic  device  for  motor  vehicles 
whereby  the  driver  can  warn  either  front  or  rear  approaching 
traffic  of  his  next  movements.  An  arrow  on  a white  opal  dial, 
fitted  to  the  vehicle,  gives  the  necessary  indication  and  is 
visible  at  a distance  of  50  to  100  yards  by  night  or  by  day.  It 
is  operated  from  the  steering  column  or  other  convenient  posi- 
tion. A working  model  has  been  tested  and  found  to  give 
satisfaction  under  all  road  and  weather  conditions,  and  is  claimed 
to  be  absolutely  fool-proof.  The  model  may  be  inspected  at 
the  address  given  above.  0 

A Masonic  Presentation. — Prominent  Freemasons  entertained 
at  luncheon  on  Thursday,  the  5th  inst.,  at  the  Cafe  Monico,  W., 
Mi.  Charles  F.  Quicke,  Past-Grand  Superintendent  of  Works 
and  a Past-Grand  Warden  of  La  Grande  Loge  Nationale  de 
France.  Mr.  Charles  E.  Keyser,  Past- Grand  Warden  of  England, 
presided  and  made  a presentation  to  Mr.  Quicke  of  a gold  cigarette 
case  enclosing  a cheque  subscribed  by  those  present,  and  a silver 
epergne  for  Mrs.  Quicke.  Mr.  Quicke  has  been  an  active  sup- 
porter and  worker  of  the  Royal  Masonic  Institution  for  Boys, 
the  Royal  Masonic  Benevolent  Institution,  and  the  Masonic 
Nursing  Home.  Professionally  he  is  a well-known  London 
electrical  engineer,  and  as  such  is  an  honorary  member  of  both 
the  Kelvin  Lodge  and  the  Kelvin  Chapter,  of  the  latter  of  which 
he  was  one  of  the  consecrating  officers. 

Swansea. — At  a meeting  of  the  Swansea  Electricity  Committee 
the  engineer  (Mr.  W.  J.  W.  Burr)  stated  that  a firm  who  were  offer- 
ing German  made  meters  had  stocked  them  in  London  and  the 
50  per  cent,  tax  did  not  apply.  In  any  case  where  they  accepted 
orders  the  price  quoted  would  be  inclusive  of  all  charges,  they 
being  themselves  responsible  for  the  payment  of  the  50  per  cent, 
or  any  other  tax  by  the  Customs.  Mr.  R.  G.  Clarry  moved  that 
the  engineer  buys  English  made  meters,  as  none  of  the  money, 
if  they  purchased  German  make,  would  go  to  the  British  Govern- 
ment. In  replying  to  another  member  the  engineer  said  he  was 
satisfied  that  the  choice  was  between  purely  English  and  purely 
German  meters.  The  motion  was  carried.  It  is  understood 

that  the  difference  in  price  was  iOs. Last  month  33  fresh 

applications  for  power  were  received  by  the  Swansea  Electrical 
Committee,  and  an  extension  of  a main  cable  in  Oakwood  Road 
would  cost  £130  and  would  bring  in  an  additional  revenue  of 

lib  Per  annum. Mr.  W.  J.  W.  Burr  stated  that  the  supply 

of  power  would  last  for  several  weeks.  The  load  had  been 
reduced,  through  many  works  being  idle,  but  load  factor  and 
poorer  quality  of  coal  had  prevented  a reduced  coal  consumption 
to  the  same  degree. 


Great  Northern  Hospital. — Princess  Alice,  Countess  of  Athlone, 
has  kindly  consented  to  open  the  Crewe  House  Bazaar  (in  aid 
of  this  Hospital)  on  Thursday,  June  2,  at  3 p.m.  Gifts 
towards  furnishing  the  stalls  will  be  heartily  welcomed. 

Congratulations. — At  the  Annual  Meeting  of  the  British  Inter- 
national Association  of  Journalists,  held  on  April  22,  1921, 
Mr.  Leon  Gaster,  F.I.J.,  the  Hon.  Secretary  of  the  Illuminating 
Engineering  Society  and  Editor  of  The  Illuminating  Engineer , 
was  unanimously  elected  the  Honorary  General  Secretary  of 
the  Association. 

Whitloy  Council  for  tho  Railways. — By  the  agreement  just 
signed  by  the  Railway  Companies  and  the  three  great  Railway 
Trade 'Unions  whereby,  on  decontrol,  joint  Councils  of  officials 
and  employees  are  to  be  formed  to  deal  with  administrative  and 
labour  questions,  on  the  principles  of  the  Whitley  Report,  ice 
see  an  important  indication  of  a return  to  sanity  in  the  conduct 
of  British  industry.  The  step  taken  is  a feather  in  the  cap  of 
the  Industrial  League  and  Council,  which  is  continually  advo- 
cating the  creation  of  a spirit  of  co-operation  and  conciliation 
in  industrial  administration.  May  its  influence  be  felt  in  other 
labour  fields. 

Cardiff.— A curious  position  has  been  created  relative  to  the 
supply  of  electricity  in  the  areas  now  governed  by  the  Llandaff 
and  Dinas  Powis  Councils.  These  authorities  a few  years  ago 
made  an  agreement  for  supply  of  electricity  from  the  South 
Wales  E.P.D.  Co.  in  bulk  to  certain  areas.  These  areas  will 
now,  under  the  extension  scheme,  be  absorbed  by  the  City 
of  Cardiff,  who  have  a fully  equipped  electrical  installation 
capable  of  supplying  a much  larger  area  than  will  be  taken  under 
their  Greater  Cardiff  scheme.  The  City  municipal  clerk  points 
out  that  there  is  a contract  extending  for  30  years  existing 
between  the  Llandaff  Council  and  the  S.W.P.D.  Co.,  and  the 
Company  had  written  making  representations  that  that  contract 
should  be  allowed  to  remain  undisturbed.  It  is  suggested  that 
the  contract  should  be  purchased  by  the  city  on  reasonable 
terms,  but  the  matter  has  been  relegated  to  the  Parliamentary 
Sub-Committee. 

Service  Notes. — Captain  A.  Reed,  Tynemouth  Electrical 
Engineers,  who  has  just  been  appointed  adjutant  of  that  corps, 
was  its  quartei  master  up  till  recently.  He  received  his  quarter- 
master’s appointment  in  September,  1915*  and  reached  the 
rank  of  captain  during  the  war.  The  adjutancy  had  been 
vacant  for  some  months,  during  which  Captain  Reed  acted  as 
adjutant,  his  appointment  in  the  latter  capacity  now  dating 
back  to  January  last.  Wireless  Telegraphist  A.  Dean,  serving 
ashore,  has  been  promoted  commissioned  telegraphist  from  the 
1 2th  ult. ; Wireless  Telegraphist  H.  Johnstone,  serving  with 
the  " Vivid  **  at  Devon  port,*  has  been  promoted  commissioned 
telegraphist  from  the  same  date ; and  Wireless  Telegraphist 
A.  H.  Warburton,  serving  on  the  flotilla  mother  “ Maidstone  ” has 
been  similarly  promoted.  All  three  received  their  warrants  in 
1911.  Warrant  Telegraphist  A.  E.  Wither  has  been  appointed 
to  the  destioyer  “ Shakespeare  ” for  wireless  telegraphy  duty 
with  the  Sixth  Destroyer  Flotilla,  from  May  1 . 

Leeds. — Following  upon  drastic  " cuts  ” in  the  electricity 
supply,  consequent  upon  the  scarcity  of  coal  for  the  boilers, 
the  Electricity  Committee  took  immediate  steps  to  save  the 
situation.  A deputation  visited  Hull  and  inspected  the  oil 
fuel  burners  installed  by  the  authorities  there.  The  impression 
gained  was  so  favourable  that  steps  were  at  once  taken  to  convert 
the  boilers  at  the  Leeds  works  in  the  same  way.  This  has  been 
done,  and  the  immediate  effect  was  that  practically  the  whole 
tramcar  service  was  recommenced  on  Monday.  The  effect 
of  the  reduction  of  the  tram  service  was  noticeable  on  the  first 
day,  when  the  takings  dropped  ^>,000  as  compared  with  the 
corresponding  day  of  the  previous  week.  It  is  hoped  to  fully 
recommence  the  full  service  very  shortly.  In  the  meantime  the 
supply  of  electricity  for  power  purposes  is  still  limited  to  three 
days  a week.  It  is  claimed  that  by  the  use  of  oil  fuel  economy 
will  be  attained,  whilst  at  the  same  time,  when  coal  is  available 
at  an  economic  price,  the  boilers  can  be  reconverted  in  a few 
minutes. 
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MAGNETOS  FOR  IGNITION  PURPOSES  IN 
INTERNAL  COMBUSTION  ENGINES. 

In  a paper  on  the  above  subject,  read  before  the 
Inst.E.E.,  on  April  14,  by  Mr.  E.  A.  Watson,  the  condi- 
tions which  have  to  be  fulfilled  by  ignition  magnetos  in 
internal  combustion  engines  were  first  considered. 

These  conditions  are  extremes  of  speed,  high  and  low, 
voitage  required,  and  adverse  circuit  conditions  tending  to 
reduce  the  voltage. 

The  magneto  to  be  satisfactory  must  give  a spark  at 
sufficiently  low  speed  to  enable  the  engine  to  be  started 
readily,  and  must  give  regular  operation  at  high  speeds 
under  Adverse  conditions.  The  former  condition  is  the 
least  easy  to  obtain.  The  speed  at  starting  depends  on  the 
class  of  service  for  which  the  magneto  is  intended,  and 
data  is  given  for  various  types  of  motor  vehicles.  The 
effect  of  adverse  conditions,  such  as  leaky  plugs  and  wiring, 
and  the  capacity  of  the  plug  are  dealt  with.  A method  of 
estimating  the  capability  of  a magneto  for  dealing  with 
leaky  circuits  is  described,  and  characteristic  curves  given 
by  various  machines  are  illustrated. 

The  paper  next  deals  with  the  principles  of  operation 
of  a magneto.  The  cycle  of  operations  accompanying  each 
spark  is  considered  in  successive  steps.  These  may  be 
divided  into  : — (t)  Storage  of  energy  in  the  magnetic  field  ; 
(2)  the  collapse  of  this  'field,  and  the  transference  of  the 
energy  to  the  secondary  circuit. 

The  'best  method  of  treating  a magneto  is  to  consider 
it  as  a high-tension  alternator  in  which  a special  artifice 
is  employed  to  obtain  a rapid  movement  of  the  flux  re- 
lative to  the  armature  winding  at  one  particular  instant, 
while  keeping  the  speed  of  rotation  of  the  armature  down 
to  af  low  figure.  The  same  artifice  also  serves  to  make  the 
rate  of  movement  oif  the  flux  to  a certain  extent  * inde- 
pendent of  the  speed  at  which  the  armature  is  revolving. 
This  artifice  consists  in  the  employment  of  a winding, 
generally  knowrn  as  the  primary,  which  is  9hort-circuited 
during  a portion  of  the  revolution.  Currents  are  induced 
in  this  short-circuited  winding  which  tend  to  prevent  any 
change  in  the  flux  linking  it,  and  which  consequently 
produce  distortion  of  - the  magnetic  field.  At  a definite 
moment  the  primary  circuit  is  interrupted  by  the  contact 
breaker,  and  as  the  ’ distorting  current  then  ceases,  the 
magnetic  flux  rapidly  returns  to  its  original  .position.  In 
so  doing  it  cuts  'both  the  primary  and  secondary  windings, 
the  latter  of  which  is  closely  linked  wnith  the  former  by 
being  wound  upon  the  same  core.  The  rate  of  movement 
of  the  flux  back  to  its  original  position  can  be  made  very 
rapid,  provided  that  the  circuit  is  well  laminated,  and  in 


consequence  a high  voltage  is  induced  in  the  windings 
which  it  cuts.  In  a few  magnetos  the  primary  and  secon- 
dary windings  are  not  coupled  together  by  being  wound  upon 
the  same  core  but  are  coupled  electrically,  there  being  in 
this  case  three  windings,  one  on  the  armature  of  the 
magneto,  of  relatively  few  turns  of  thick  wire,  a similar 
one  wound  on  a separate  small  transformer  incorporated 
with  the  machine,  and  a high-tension  winding  wound 
on  this  transformer  and  linked  with  it.  The  impulse 
generated  in  the  armature  winding  is  in  this  case  trans- 
tormed  up  by  the  transformer  to  the  voltage  necessary  to 
produce  a spark. 

In  order  to  secure  a sparkless  break,  a condenser  is  con- 
nected across  the  points  of  the  contact  breaker,  the 
precise  function  of  the  condenser  being  considered  later. 
The  cycle  of  operations  may  be  divided  into  two  principal 
parts  : — (a)  A period  during  winich  work  is  done  upon  the 
magnetic  tieid  in  distorting  it,  and  energy  is  stored  therein ; 
(fr)  a period  during  w’hich  this  stored  energy  is  returned 
to  the  circuit  as  a spark. 

In  attempting  to  predetermine  the  performance  of  a 
magneto  it  is  first  necessary  to  inquire  into  the  relation 
between  the  properties  of  a permanent  magnet  and  the 
energy  which  can  be  stored  in  the  field  furnished  by  it. 
There  are  several  possible  arrangements  of  the  magnetic 
circuit,  all  of  which  are  in  common  use.  The  most  notable 
at  the  present  time  are  (1)  the  ordinary  revolving  H 
armature,  (2)  the  sleeve  type,  (3)  the  polar  inductor  type. 

In  (1).  an  H armature  carrying  primary  and  secondary 
windings  rotates  between  the  poles  of  a permanent  magnet, 
in  (2)  a revolving  sleeve  rotates  co- axially  with  a station- 
ary H armature,  producing  a reversal  of  the  flux  as  the 
armature  rotates.  Class  (3)  comprises  a variety  of 
machines,  in  all  of  which  a revolving  inductor  controls  the 
passage  of  flux  through  a fixed  armature  circuit.  The 
first  das s necessarily  gives  one  complete  flux  reversal  to 
each  revolution,  the  second  gives  two  complete  reversals, 
while  the  third  gives  any  number  which  may  be  desired, 
within  certain  limits. 

The  majority  of  magnetos  belong  to  the  first  class,  al- 
though some  of  the  vety  earliest  ones  were  in  the  second, 
and  a large  number  of  magnetos  of  this  type  by  the  Bosch, 

4 B.T.H.  and  other  firms  have  been  put  into  service.  The 
third  class  is  chiefly  exemplified  by  the  American  Dixie 
magneto,  followed  later  by  the  B.T.H.  type  AV  machine, 
while  other  examples  are  found  in  the  American  Berkshire 
magneto  and  in  several  new  forms  of  aeroplane  magnetos 
which  have  recently  been  developed  by  the  B.T.H.  and 
Thomson-^Bennett. 

Although  these  machines  differ  greatly  in  construction, 
the  principle  is  the  same  in  all,  and  is  found  in  its  simplest 
form  in  the  ordinary  H armature  machine  of  class  (1). 
The  relation  between  the  properties  and  the  dimensions 
of  the  magnets,  and  the  energy  which  can  be  stored  in  the 
magnetic  field,  is  considered  in  detail,  attention  being 
drawm  to  the  importance  of  the  shape  of  the  BH  kjpp  and 
its  effect  upon  the  energy  which  can  be  stored.  It  is  shown 
that  the  most  important  property  of  the  magnet  is  the 
maximum  value  of  BH.  Magnetic  data  for.  various  steels 
£re  then  given,  and  also  the  magnetic  content  which  i* 
usual  for  magnets  on  magnetos  intended  for  various 
classes  of  service.  The  .principles  governing  the  proportions 
of  the  imagnet,  namely  length  and  cross-section,  are  con- 
sidered in  detail.  The"  effect  of  the  armature  resistance  is 
then  considered,  end  it  is  shown  that  for  the  best  results 
it  is  important  to  keep  the  resistance  of  the  primary  wind- 
ing as  low  as  possible,  and  secure  the  best  possible  linkage 
between  the  primary  winding  and  the.  working  flux. 

The  effect  of  the  condenser  as  a spark  suppressor  is  next 
considered,  and  la  brief  account  is  given  of  Prof.  Taylor 
Jones’s  theoretical  investigation  of  the  effect  of  condenser 
capacity,  it  first  being  pointed  out  that  sparking  should  be 
independent  of  the  material  of  w^hsich  the  contact  points 
are  made,  w'hereas  it  is  well  kpowrr  that  only  certain  metals, 
such  as  platinum  and  iridio-platinum,  which  do  not  form 
oxides  when  heated,  can  'be  employed,  and  that  even  with 
these  metals  the  sparking  is  largely  affected  by  the  condi- 
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tiqn  of  the  points  themselves,  and  can  be  greatly  increased 
by  tne  presence  ot  small  traces  of  dart  and  impurities. 

The  problem,  therefore,  is  not  so  much  the  suppression 
of  true  sparking  as  (that  of  the  suppression  of  arcing,  and 
it  is  probable  that  the  rate  of  movement  of  the  points  once 
they  commence  to  separate  is  ot  secondary  importance,  the 
function  of  the  condenser  being  to  prevent  local  heating 
of  the  points  which  would  tend  to  vaporise  the  metal  ana 
make  conditions  favourable  for  the  production  of  an  arc. 
Such  local  heating  would  be  accompanied  by  a large  value 
of  the  IR  drop,  and  this  can  be  prevented  oy  a condenser 
of  suitable  capacity.  It  could  also  be  reduced  by  keeping 
/ as  small  as  possible,  i.e.,  by  using  a large  number  of 
turns  in  the  primary  winding,  and,  as  a matter  of  experi- 
ence, this  is  actually  the  case,  the  sparking  at  the  points 
being  diminished  wiith  an  increase  in  the  number  of  primary 
turns  beyond  the  vialue  at  present  customary.  If  the  num- 
ber of  turns  be  made  sufficiently  large,  true  sparking  sets 
in  of  an  appearance  quite  different  Iron  that  of  the  arcing 
usually  known  bv  this  name.  At  present,  primary  windings 
in  which  the  number  of  turns  is  sufficient  to  give  these  con- 
ditions are  not  employed,  as  the  voltages  to  which  the  insu- 
lation of  the  condenser  and  contact  breaker  would  be  sub- 
jected tare  considerable. 

Generally  speaking,  it  may  be  said  /that  the  conditions 
existing  at  the  moment  of  break  are  but  little  understood 
and  that  a carefully  conducted  research  into  them  would  be 
well  worth  while,  especially  if  fit  should  lead  to  the  success- 
ful employment  of  some  other  material  in  the  place  of  plati- 
num, the  price  of  which  is  continually  advancing  with 
apparently  small  hope  of  increased  supplies. 

Considering  the  condenser  merely  as  a spark  suppressor, 
it  is  clear  that  the  smaller  the  capacity  which  can  be  em- 
ployed the  higher  will  be  the  secondary  voltage  for  a given 
primary  winding  and  a given  flux-change,  the  voltage  in- 
creasing with  a diminution  of  condenser  capacity  down  to 
thait  value  at  which  sparking-  commences.  At  ’this  point 
the  interruption  of  the  primary  current  is  no  longer  perfect, 
energy  is  dissipated  at  the  break  and  irregular  functioning 
of  the  machine  occurs.  Curves  are  given  showing  the  way 
in  which  the  secondary  ventage  of  a given  machine  changes 
with  variation  in  condenser  capacity.  As  might'be  expected, 
the  minimum  capacity  which  can  be  employed  is  smaMei1 
the  less  the  energy  which  has  to  be  handled.  Another 
curve  shows  the  intensity  of  sparking  at  the  points  in  terms 
of  the  condenser  capacity.  In  thfis  case  the  sparking  falls 
steadily  as  the  condenser  capacity  is  increased.  It  is  found 
that. the  capacity  necessary  /to  render  a machine  quite  spark  - 
less  ns  considerably  greater  than  that  which  gives  the 
highest  voltage  for  a given  low  speed,  and  hence  we  should 
expect  the  capacity  fill  ted  to  be  a compromise  between  that 
necessary  to  give  absolute  suppression  of  sparking  and  that 
which  gives  the  best  low-speed  performance.  The  capacity 
fitted  may  depend  upon  the  duty  required  from  the  machine  ; 
for  example,  a magneto  which  never  required  to  run  at 
very  tygh  speeds,  but  in  which  good  low-speed  performance 
was  essential,  might  have  a smlailler  condenser  than  one 
which  had  to  operaFe  at  very  high  speeds. 

Professor  Taylor  Jones's  (treatment  of  the  magneto  shows 
that  the  voltage  at  the  seoomdarv  terminals  when  the 
machine  is  running  on  open  circuit,  i.e.,  without  any  spark 
occurring,  will  be  given  by  a wave  composed  of  two  super- 
imposed oscillations,  a long-period  one  and  a shorter  period 
one.  The  magnitude  and  frequency  of  these  will  depend 
upon  the  inductances  and  capacities  associated  with  the 
primary  and  secondary  circuits,  and  upon  the  coupling  be- 
tween them.  As  the  damping  in  a min gn etc  is  always 
very'  large  the  first  half-wave  only  is  of  importance,  and 
the  best  results  will  be  obtained  when  the  maximum  of  -the 
low-  and  high-frequency  oscillations  coincide.  Consequent iy, 
the  condenser  capacity  should  be  chosen  to  conform  as 
nearly  as  possible  to  this  condition,  provided  of  course  that 
such  a capacity  is  not  likely  to  produce  sparking  at  the 
points. 

In  nearly  all  magnetos  the  primary  and  secondary  wind- 
ings are  very  intimately  linked  together,  the  insulation 
between  them  being,  from  space  considerations,  made  a 


minimum.  Consequently,  the  coupling  is  normally  very 
close,  and  the  corresponding  value  ot  primary  capacity 
widen  will  give  the  maximum  secondary  voltage  is  in 
general  much  less  than  that  required  to  suppress  sparking. 
Moreover,  the  theory  shows  that  with  suen  close  coupling 
the  optimum  values  of  primary  capacity  are  not  clearly 
marked,  and  that  the  choosing  of  such  a capacity  can  only 
correspond  to  an  in  proveir.ent  of  a few  per  cent.  In  order 
to  gain  any  real  adv;  ntage  from  the  correct  choice  of  prim- 
ary capacity,  it  is  neoessary  to  make  the  coupling  much 
looser,  and  theoretically  in  this  case  a considerable  improve- 
ment in  secondary  voltage  can  be  obtained  by  choosing  the 
optimum  primary  capacity.  In  addition,  this  capacity  be- 
comes more  of  the  value  which  is  required  in  order  to 
suppress  sparking 

there  are,  however,  tw|o  objections  to  such  a course, 
in  the  first  place,  ithu  difficulty  of  providing  for  the  decreased 
coupling  without  increasing  the  size  of  the  machine  or  de- 
creasing its  magnetic  efficiency,  and  in  the  second,  the  ftfet 
that  the  secondary  voltage  will  depend  very  largely  upon 
the  secondary  capacity  and  its  correct  relation  to  the  other 
constants  of  the  machine.  Consequently,  a slight  change 
in  the  length  of  high-tension  leads  or  in  the  type  or  dimen  - 
sions  of  the  sparking  plugs  fitted  would  affect  the  perform- 
ance of  the  magneto  and  would  need  a corresponding  ad- 
justment of  the  primary  capacity-  to  be  made.  Again,  the 
damping  plays  such  an  important  part  in  the  performance 
of  all  magnetos,  even  wfith  the  /best  laminated  magnetic 
circuits,  that  the  predictions  based  on  any  theory  ignoring 
damping  cannot  be  fulfilled,  and  actual  measurements  made 
on  existing  machines  scarcely  seem  to  ind&caite  that,  at  pre- 
sent at  all  events,  it  is  possible  to  make  any  very  practical 
application  of  Professor  Jones’s  work.  Possibly  future 
changes,  in  design  and  methods  of  construction  will  permit 
ot  better  use  being  made  of  his  very  complete  mathematical 
analysis,  and  enable  machines  to  be  constructed  in  accord- 
ance with  the  principles  therein  laid  down. 

The  author  then  pursues  the  subject  further  and  deals 
with  magnets  for  existing  multi-cylinder  machines  showing 
that  complete  extinction  of  the  spark  is  controlled  by 
(1)  The  time  available,  i.fe.,  the  speed  of  rotation  and 
length  of  cam.  (2)  The  resistance  of  the  spark  circuit. 
(3)  The  inductance  of  the  secondary  winding,  i.e.,  the  still- 
ness of  the  magnetic  field  and  (the  number  of  secondary 

turns.  . 

Experimental  results  are  given  showing  the  way  m 
which  incomplete  spark  extinction  reacts  upon  the  per- 
formance of  the  machine. 

Brief  reference  is  then  m/ade  to  some  of  the  mechanical 
points  involved  in  the  design  and  construction  of  magnetos. 


“ HART  ” H.-T.  ACCUMULATORS. 


The  illustration  shows  a “ Hart  ” High-Tension  Accu- 
mulator, type  *‘P.L.,”  which  has  been  specially  designed  and 
manufactured  by  the  Hart  Accumulator  Co.,  Ltd.  (Stratford r 
E.15),  for  thermionic  valve  amplifiers  for  wireless  (high  and 


low  frequencies),  telephone  repeater  circuits,  amplifying  tele- 
phones, cable  testing,  as  well  as  for  laboratory  and 
works  testing  where  small  currents  of  high  voltage  are 
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required.  These  accumulators  are  made  in  50-volt  units, 
measuring  14  in.  by  74  in.  by  5 in.,  and  have  a ‘capacity 
of  1.2  amp.  hoars  at  the  io-hour  rate  (they  may  be  re- 
charged in  eight  hours  or  less).  No  celluloid  is  used  in 
their  construction,  the  plates  being  fitted  in  an  ebonite 
box  of  special  design  to  ensure  high  insulation  resistance. 
Each  cell  can  be  examined  at  any  time  by  removal  of  the 
lid  of  the  box,  which  is  of  waxed  teak.  Outside  termimals 
and  insulating  feet  are  provided.  Batteries  of  any  voltage, 
in  multiples  of  50  volts,  cam  be  supplied  from  stock,  or 
batteries  of  any  Intermediate  voltage  can  be  made  to  order. 
They  are  used  by  the  G.P.O.  and  various  telegraph 
companies. 


NOTES  ON  BALANCING  THE  D.C.  SUPPLY 
FROM  ROTARY  CONVERTER  SUB-STATIONS. 

The  method  adopted  in  modern  practice  for  balanc- 
ing the  direct-current,  three-wire  supply  from  a rotary 
converter  sub-station  is  a modification  of  the  three- 
wire  static  balancer  with  the  addition  of  a booster  con- 
nected in  the  middle  wire,  and  the  general  theory  of 
its  operation  may  be  considered  as  follows.  : — 


Referring  to  Fig.  1,  which  represents  the 
diagram  of  connections  for  a single-phase  system  (two- 
pole  armature  winding),  a choking  coil  C having  a 
closed  magnetic  circuit  is  connected  across  slip-rings 
S Si,  to  which  are  connected  tappings  taken  from 
diametrically  opposite  points  in  the  armature  winding, 
the  middle  wire  of  the  D.C.  system  being  connected  to 
the  centre  point  of  the  balancing  coil  C.  As  the  slip- 
ring tappings  are  connected  symmetrically  with  respect 
to  the  armature  winding  the  P.D.  at  the  centre  point 
of  the  balancing  coil  will  be  half  the  value  of  the  P.  D. 
between  the  positive  and  negative  brushes. 

The  neutral  of  a three-wire  system  may,  therefore, 
be  connected  to  the  centre  point  of  this  coil  instead  of 
using  the  ordinary  type  of  balancing  arrangement. 

When  the  load  on  the  system  is  balanced  there  will 
only  be  a magnetising  current  flowing  through  the 
balancing  coil,  alternating  as  the  lelative  potential 
between  the  tappings  changes  from  a positive  to  a 
negative  value. 

When  the  load  becomes  unbalanced,  due,  for  instance, 
to  a larger  current  on  the  positive  than  on  the  negative 
side,  the  excess  current  will  return  by  the  neutral  wire 
and  divide  in  the  balancing  coil,  reaching  the  armature 
through  the  slip-rings.  The  excess  current  always 
returns  to  the  brush  on  the  heavily-loaded  side  of  the 
system,  and  the  relative  direction  of  the  currents  in  the 
various  circuits  for  one  position  of  the  armature  is 
indicated  by  the  arrows. 

When  this  system  of  balancing  is  applied  to  the  D.C. 
side  of  a polyphase  rotary  converter  it  will  be  evident 
that  the  out-of-balance  current  will  be  more  evenly  dis- 


tributed through  the  armature  winding  due  to  the 
increased  number  of  tappings,  this  current  being  fed 
into  the  armature  at  six  points  in  the  case  of  a six- 
phase  converter,  instead  of  two  points  for  a two-pole 
machine.  The  general  theory  of  the  balancing  effect 
with  six  tappings  is  similar  to  that  already  described, 


and  the  diagram  in  Fig.  2 represents  the  connections 
for  a sixrphase  converter.  A booster  is  connected  in 
series  with  the  middle  wire  for  the  purpose  of  com- 
pensating for  the  resistance  drop  in  the  transformers 
and  armature  of  the  converter  due  to  the  out-of-balance 
current.  With  this  arrangement  the  windings  of  the 
transformers  also  act  as  balancing  coils,  each  phase 
carrying  one-sixth  of  the  total  out-of-balance  current 
in  addition,  to  the  alternating  current  supplied  to  the 
converter. 

The  advantages  of  this  system  of  balancing  over  the 
ordinary  balancer  set  are  as  follows  : — 

(a)  It  is  unnecessary  to  run  a series  of  small 
machines,  upon  the  satisfactory  working  of  which  the 
whole  D.C.  supply  is  dependent. 

(b)  Increased  over-all  efficiency  of  the  distributing 
system. 

On  the  other  hand,  this  system  has  the  following 
disadvantages  : — 

(a)  The  inability  of  the  transformers  and  converter 
armature  to  carry  a large  out-of-balance  current  for 
long  periods  when  supplying  the  full  power  load,  due  to 
the  tendency  for  overheating. 

(b)  It  is  not  advisable  to  run  a converter  on  one  side 
only  of  the  three-wire  system,  as  the  maximum  out-of- 
balance current  it  is  possible  to  deal  with  is  limited 
by  the  regulation  and  heating  of  the  transformers  and 
converter  armature. 

In.  spite  of  these  disadvantages,  however,  the  applica- 
tion of  this  balancing  arrangement  in  connection  with 
direct-current  supply  from  rotary  converter  sub- 
stations has  greatly  increased  during  recent  years. 


Golf  RulOt. — Last  September  the  Royal  and  Ancient^ Golf 
Club  of  St.  Andrews  made  certain  important  changes  in  the 
rules  of  the  game,  and  the  Royal  Insurance  Co.,  Ltd  , are  issuing 
to  their  friends  a copy  of  the  latest  rules  This  contains  a 
comprehensive  index  and  in  addition  an  inset  showing  the 
differences  between  the  old  rules  and  the  new,  together  with  a 
few  facts  relating  to  the  rubber  core  ball  and,  having  regard 
to  the  controversy  which  has  centred  around  the  decision  to 
limit  the  size  and  weight  of  the  ball,  the  information  we  think 
will  be  of  interest  to  many  of  our  readers.  The  Official  Rules 
which  have  just  been  issued  from  St.  Andrews  operate  as  from 
May  1 . So  far  as  the  stock  will  permit,  the  Royal  Insur- 
ance Co.  will  be  happy  to  forward  a copy  to  any  of  our  readers 
who  care  to  apply  to  the  Company’s  Head  Office,  North  John 
Street,  Liverpool ; Lombard  Street,  London,  E.C.  ; or  any 
of  its  Branches. 
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TECHNICAL  ASPECTS  OF  SUPER-POWER 
' SCHEMES. 


There  can  be  no  doubt  that  three-phase  alternating 
current  will  be  used  in  all  installations  for  the  long 
distance  transmission  of  electrical  energy  in  bulk  in 
connection  with  super-power  schemes.  High-tension 
direct  current  offers  the  advantage  that  the  transmis- 
sion not  affected  by  self-induction  or  capacity  in  the 
line.,  Also,  direct  current  has  the  advantage  that  the 
effective  voltage  is  also  the  maximum  voltage,  which 
is  not  the  case  in  an  alternating  current  circuit.  It 
follows  that  for  the  same  effective  voltage  the  insulators 
on  an  alternating  current  line  have  to  be  designed  for 
a much  higher  voltage  than  those  for  a direct  current 
line.  Against  these  advantages  of  direct  current  there 
must,  however , be  set  the  much  greater  advantage 
that  alternating  current  can  be  raised  or  lowered  in 
voltage  by  static  transformers  which  are  simple,  reliable 
and  efficient,  whereas  extra  high  voltage  direct  current 
is  rather  an  unmanageable  quantity  involving  series- 
connected  rotating  machines  for  its  production  and 
voltage  transformation.  :i 

The  difficulties  arising  from  self-induction  and  capa- 
city where  the  long-distance  transmission  of  alternating 
current  energy  is  concerned  may  be  overcome  by  the 
judicious  employment  of  over-excited  synchronous 
machines  at  the  load  end  of  the  line.  By  this  means  the 
voltage  drop  can  be  compensated  entirely,  and  a high 
power  factor  can  be  maintained  throughout  the  system. 
Also,  the  total  power  losses  in  transmission  can  be  kept 
within  entirely  acceptable  limits.  The  problem  as  a 
whole  is  considerably  simplified  by  the  fact  that  it 
is  not  a case  of  transmitting  a vast  amount  of  power 
from  one  end  of  a country  to  the  other,  but  rather  of 
tying  together  a number  of  powder-distributing  net- 
works, the  tie  lines  carrying  only  the  surplus  or 
deficiency  of  power  which  cannot  be"  used  or  provided, 
as  the  case  may  be,  in  the  individual  industrial  areas 
concerned.  Signs  are  not  wanting  that  the  super- 
power schemes  or  national  electricity  networks  of  the 
Continent  will  provide  for  the  export  of  surplus  elec- 
trical energy  to  adjoining  countries.  Though  this 
proposal  sound's  somewhat  startling,  it  is  identical 
in  principle  and  much  more  efficient  in  practice  than 
the  export  of  coal. 

An  interesting  problem  is  to  decide  what  line  voltage 
should  be  used  for  transmission  networks  of  the  type 
under  consideration.,  The  problem  is  a complex  one, 
involving  both  financial  and  technical  considerations. 
Broadly  speaking,  the  cost  of  the  transmission  line 
itself  becomes  less  and  less,  the  higher  the  line 
voltage ; but,  on  the  other  hand,  extra  expense  is 
involved  in  the  insulation  of  the  line  and  of  the  trans- 
formers. An  important  consideration  is  that  the 
amount  of  power  to  be  broken  by  the  main  switchgear 
is  the  same  at  all  voltages,  whereas  the  difficulty  of 
interrupting  a high -power  circuit  increases  with  the 
working  voltage.  A line  voltage  of  250,000  volts  is  pro- 
posed for  trunk  transmission  lines  in  America,  and 
there  is  no  reason  to  doubt  that  such  lines  could  be 
operated  quite  satisfactorily  with  equipment  which  can 
now  be  built  by  manufacturers  under  commercial 
guarantees. 

A bulk  transmission  network  is  under  consideration 
in  Germany,  and  its  technical  and  economic  features 


have  been  considerably  discussed  in  the  German  tech- 
nical Press.  It  has  been  estimated  that  220,000  volts 
is  the  most  desirable  line  voltage  from  the  economic 
standpoint,  but  1 10,000  volts  is  the  highest  line  voltage 
yet  employed  in  Germany,  and  there  seems  to  be  a 
feeling  tnat  this  voltage  would  be  sufficient  for  the 
national  network,  whilst  avoiding  a good  many  diffi- 
culties and  risks  associated  with  a 220,000-volt  system. 
Working  at  155,000  volts,  the  total  length  of  Une 
required  would  be  reduced  by  about  50  per  cent.,  and 
at  2.2 o«, 000  volts  the  total  length  of  conductors  required 
for  the  power  transmission  under  consideration  would 
be  only  about  25  per  cent,  of  that  required  at  110,000 
volts,  but  it  must  be  remembered  that  the  use  of  a 
single  line  instead  of  a quadruple  Une  for  the  transmis- 
sion of  the  same  amount  of  power  would  involve  a 
corresponding  increase  in  the  risk  of  interrupted 
supply. 

The  principal  causes  of  service  breakdowns  on  over- 
head transmission  systems  ane  voltage  surges,  break-' 
downs  to  earth,  and  short  circuits  between  phases. 
Any  one  of  these  troubles  is  very  prone  to  set  up  either 
or  both  of  the  others.  Similarly,  protection  against 
any  one  of  these  causes  of  trouble  is,  to  a great  extent, 
effective  in  protecting  against  the  other  causes.-  Thus 
{•  satisfactory  method  of  dealing  with  breakdowns  to 
earth  gives  a large  measure  of  protection  against 
voltage  surges,  and  this  in  turn  reduces  the  risks  of 
short  circuit.  The  adequate  protection  of  A.C.  networks 
is  a wide  and  complex  subject  demanding  dose  study 
of  load  and  circuit  conditions,  but  it  may  now  be 
claimed  that  selective  protective  apparatus  is  available 
which  will  confine  interruption  of  service  to  the  section 
immediately  concerned  in  any  A.C.  system.  Also,  such 
apparatus  will  discriminate  between  real  and  transient 
troubles,  and  between  various  causes  of  trouble,  with 
almost  human  intelligence,  and  far  more  than  human 
reliability  and  speed  of  action. 


INTERNATIONAL  CREDITS. 


A booklet  explaining  impartially  the  ter  Meulen  scheme 
for  International  credits,  as  approved  by  the  League  of 
Nations,  has  now  been  published  by  Harrison  and  Sons, 
44-7,  St.  Martin’s  Lane,  W.C.2,  at  the  price  of  6d.  post 
free.  The  scheme  is  simply  an  attempt  to  assist  traders  in 
impoverished  countries  to  import  on  credit  so  as  to  re- 
establish industry  and  revive  trade.  It  is  intended  that  the 
governments  of  such  countries  pledge  a proportion  of  their 
national  assets  as  security  for  credit  granted  to  traders. 
The  International  'Financial  Commission,  which  is  to  be 
formed  by  the  League,  will  determine  the  value  of  the 
assets  in  gold  and  authorise  the  issue  up  to  that  amount  of 
Government  bonds  in  any  currency  for  loan  to  traders,  who 
will  use  them  as  security  in  order  to  obtain  credit  from 
traders  in  other  countries.  The  adoption  of  the  scheme  is 
in  no  way  advocated  in  cases  where  traders  are  able  to  do 
business,  by  the  ordinary  methods,  without  it.  On  the 
other  hand  its  value  should  be  appreciated  when  this  is 
not  possible,  and  exporters  in  this  country  can  best  assist  in 
getting  the  scheme  inaugurated  by  impressing  on  foreign 
importers  who  cannot  obtain  the  necessary  credit  without 
providing  some  special  security  that  this  scheme  provides 
the  best  chance  of  obtaining  financial  facilities  on  reasonable 
terms.  By  stimulating  a public  demand  in  impoverished 
countries  for  the  bonds,  the  various  governments  will  be  the 
more  ready  to  apply  for  their  issue. 
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WESTON  ELECTRICAL  INSTRUMENT  GO  UP 

THE  WESTON 
TRUSSED  POINTER. 

For  Alternating  Current  Instruments. 

The  object  of  the  above  construction  is  to  ensure 
complete  freedom  from  resonant  vibration  through- 
out any  commercial  range  of  frequency. 

Many  instruments  of  ordinary  construction  are 
set  into  violent  oscillation  by  even  slight  departures 
from  the  frequency  at  which  they  were  adjusted, 
and  if  an  attempt  is  made  to  remedy  this  defect  it  is 
usually  done  by  adding  weight,  and  thereby  sac- 
rificing sensitiveness  to  rapid  changes  in  load. 


POINTER  AND  BALANCE  CROSS  OF  MODEL 
167  WESTON  WATTMETER. 

The  design  of  a system  that  shall  have  no  resonant 
point  within  any  commercial  range  of  frequency,  and 
yet  be  light  and  have  a low  moment  of  inertia,  is  a 
problem  of  no  mean  proportions,  and,  as  a matter  of 
fact,  the  first  and  only  successful  solution  of  this 
problem  is  embodied  in  the  construction  shown. 


AUDREY  HOUSE  *EIY  PLACE*  LONDON  *EC1 

The  triangular  truss  gives  the  requisite  stiffness 
necessary  to  increase  the  natural  frequency  beyond 
the  limit  of  commercial  practice,  and  yet  keeps  the 
mass  and  moment  of  ♦ inertia  at  extremely  low 
values. 

The  members  of  the  trussed  pointer  are  of 
aluminium  of  tubular  section,  dnd  the  walls  of  the 
tube  do  not  exceed  1-1,000  in.  in  thickness.  These 
members  are  riveted  together,  and  the  index  tip, 
which  is  exceedingly  thin,  is  stiffened  by  a nb 
stamped  in  the  metal,  and  following  its  contour. 
By  this  means  thinner  material  may  be  used,  and 
the  weight  is  slightly  lessened  and  the  moment  of 
inertia  considerably  reduced. 

Accurate  balancing  of  the  movement  is  arranged 
for  by  the  three  arms,  each  of  which  carries  a split 
sleeve  nut  tapped  with  272  threads  to  the  inch. 
Threads  of  this  exceptional  fineness  are  necessitated 
by  the  extremely  small  diameter  of  the  pointer  tail, 
which  is  made  of  a special  aluminium  alloy  of  great 
rigidity.  In  certain  WESTON  instruments,  even 
finer  threads  are  cut  in  aluminium,  and  owing  to 
the  impossibility  of  obtaining  stock  of  the  necessary 
degree  of  fineness  the  tubes  are  specially  drawn 
in  our  own  works. 

Weston  pointers  other  than  the  trussed  type  are 
built  on  the  same  lines  as  regards  material,  balanc- 
ing arrangements,  etc.  The  result  is  in  all  cases  a 
pointer  of  minimum  weight  and  maximum  strength, 
unapproachable  by  any  other  design. 

For  full  particulars,  write  for  Catalogues.  ~ 


Have  stood  the  test  of  30  years  of  service 
for  every  purpose  for  which  accumulators 
could  be  used. 

Power  Stations,  Lighting  Plants, 

Train  Lighting,  Yacht  Lighting, 

Hand  Lamps,  Wireless, 

Motor  Car  Starting,  Lighting,  and  Ignition. 


Pillar  Type  Terminal  G1  ssxBo> 
Cell  for  small  Lighting  Plant 


Each  type  specially  designed  for  the  duty  it  has  to  perform 


Satisfactory  in  Service — Always 


ELECTRICAL  STORAGE 
COMPANY  LIMITED. 


Clifton  Junction,  Near  Manchester, 


57,  Victoria  Street,  London,  S.W.l 
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ADOPT  THE  BEST  PRACTICE  

BY  INSTALLING 

IT  BATTERIES 


LOW  COST  OF  UPKEEP 

STEADY  LIGHTING 

FREEDOM  FROM 

BREAKDOWN 


HIGH  EFFICIENCY 


LONG  LIFE 
EASY  TO  MAINTAIN 


Hart  Batteries  have  distinct  advantages  over  all 
. other  makes.  The  superiority  of  Hart  Cells 

is  responsible  for  their  extensive  use  iu  ^ 
central  Stations,  Private  Installa- 
^^^tions  and  general  purposes  of 
all  kinds. 


HART  ACCUMULATOR  CO.,  LTO 

MARSHGATE  LANE,  STRATFORD,  LONDON,  E.15, 


CELL  TESTERS/. 


The  cases  of  these  cell  testers 
are  fume  and  acid  proof  and  the 
instrument  is  easily  held  in  the 
palm  of  the  hand.  The  pivots 
are  undamageable  and  thus 
insure  hard  service.  Rapid 
certain  contact  to  any  type  of 
cell  is  effected  by  the  detachable 
barbed  spikes.  Deadbeat  in 
action.  . . Send  for  list. 


IMMEDIATE 
DELIVERY 
AT  LOWEST 
POSS1 BLE 
PRICES. 


Evershed  & Vignoles,  Ltd, 

ACTON  LANE  WORKS,  CHISWICK.  W.4. 

Telephone:  Chiswick  1370.  Telegrams:  Dorothea,  Chisk.  London 
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TO  OUX  X2A9BX8' 

■wrmn.ni  to  pabUtM  .Tory  Friday,  and,  if  ordered,  l»  «n  «ale  nitta 
priaripa:  Railway  Btatton  Baobtalto  and  “■  **SLfTy* «5\55? 

J7  parr  larga  nala  throughout  tho  United  Kingdom.  aa  wall 
mm  in  th#  British  Ooloniis  and  Abroad*  . . 

Editor  doM  not  hold  himsolf  roooonsible  for  oplalon« 
teiiwMml  oontrihntora  nor  dooo  ho  neoesoarily  identify  himeelf  with 

^Qnookiono  to  whioh  on  answer  is  required  must  be  nooompnnied  by  0 
Id.  stomp  for  reply.  When  oonsidered  of  suffloient  interest  the  answer 

^Shw^vorMsemSts  fo^the^isplayed  oolumns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  Jnt®r  tha®[  the 
first  i>ost  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  the  fallowing  Friday.  This  is  important.  Rate  quoted  on  application, 
gabeoriptioa. — 17s.  6d.  a year,  9s.  half-year,  4s.  6d.  a quarter  in  advance, 
postage  prepaid  in  the  United  Kingdom  and  abroad. 

Ail  remittances  payable  to  the  Publishers,  8.  Kintsll  ahs  Oo.,  Ltd., 
0,  Maiden  Lane.  London,  W.0.2.  Telephone,  No.  2460  Gerrsrd. 


Current  Topics. 


Among'  other  things,  this  octal  strike  is  bringing 
grist  to  the  mill  of  the  out-croppers,  many  of  them 
miners  on  strike,  who  are  reaping  a 
The  rich  harvest  by  collecting  any  old 

Profiteers.  black  stuff  which  looks  like  coal,  con- 
cealing it  carefully  in  obvious  coal 
bags,  and  retailing . it  to  any  fool  householder  who  is 
weak  enough  to  be  diddled  into  buying  what  he  can 
dig  up  for  himself  on  any  rubbish  heap.  I know  a man 
who  purchased  a hundredweight  of  this  alleged  fuel, 
and,  after  consuming  about  a quart  of  petrol  in  a high- 
power  blow  lamp,  managed  to  get  a grate  full  to  a dull 
red  heat.  This  so  excited  his  better  half  that  she 
promptly  applied  potato  peelings  to  keep  the  home  fires 
burning  and  promptly  extinguished  whatever  combus- 
tion was  in  progress. 


Strike  or  no  strike,  it  is  the  giddy  old  householder, 
you  and  I,  dear  reader,  who  pays  in  tihe  long  run.  The 
latest  to  join  the  ranks  of  disaffection  are  the  “sparks,” 
and  for  the  umpteenth  time  our  electricity  supplies  are 
threatened.  This  is  a happy  land  and  no  mistake ; with 
trade  and  industry  practically  at  a standstill,  and  our 
manufactures  too  costly  for  anybody  to  buy,  the  indus- 
trial population  must  needs  make  matters  worse  by  re- 
fusing to  accept  any  share  in  the  responsibility  for  such 
inflated  costs  of  production.  All  the  jam  and  none  of 
the  powder,  as  usual.  There  Is  one  very  obvious  up- 
shot of  the  whole* business.  Won’t  work  will  have  no 
work  to  go  to  in  the  long  run,  and  that  will  be  an  end 
to  it. 


Mr.  Thomas  A.  Edison  has  been  pulling  the  leg  of 
an  American  reporter,  and  I have  no  doubt  he  is  laugh- 
ing up  his  sleeve  over  a paragraph 
An  which  is  going  the  rounds  in  conse- 

Edison  quence.  It  seems  that  an  examina- 

Coraedy.  tion  was  set  -to  test  the  intelligence  of 
some  300  applicants  for  jobs  in  the 
Edison  factory.  There  were  141  general  knowledge 
questions  to  be  answered,  such  as  “ Who  wrote  ‘ Home 
Sweet*  Home  ’ ?”  “ What  is  the  greatest  depth  of  the 
Atlantic?  ” “ What  country  consumed  most  tea  prior 
to  the  war?  ” and  a few  other  specimens  of  a like 
kind.  As  a result,  270  candidates  failed  to  pass  the 
test,  which  was  subsequently  denounced  as  “ silly.” 
A New  York  paper  promptly  sent  a reporter  to  inter- 
view Mr.  Edison  at  his  private  house.  The  reporter 
pressed  Mr.  Edison’s  front  door  bell  and  it  refused  to 
work.  The  paper  makes  much  capital  out  of  the  in- 


cident, but  the  cream  of  the  joke  is  that  Mr.  Edison 
in  all  probability  knows  why  the  bell  didn’t  work 
because  he  had  anticipated  the  visit  and  disconnected 
the  bell. 

I am  a firm  believer  in  giving  due  publicity  to  a 
good  article,  and  especially  so  when  the  subject  under 
review  is  electrical  in  character.  Hence 
A the  following  eulogy  : Some  eight 

Tribute.  years  ago,  before  the  war  had  tem- 
porarily dulled  our  close  interest  in 
things  electrical,  I attended  a Colliery  Exhibition  held 
in  Manchester.  On  behalf  of  this  paper  I reported  bn 
most  of  the  interesting  electrical  exhibits,  and  among 
others,  on  the  Alklum  accumulator,  which  was  being 
shown  in  connection  with  the  miners’  and  other  port- 
able electric  lamps,  as  well  as  a portable  battery  for 
various  purposes.  Being  interested  in  the  perform- 
ance of  these  alkaline  cells  I was  favoured  with  a four- 
cell  battery  for  testing  purposes. 

Immediately  on  receipt  of  tihe  battery  I put  it  into 
constant  and  arduous  service,  subjecting  it  to  all  sorts 
of  ill-treatment  which  would  have  speedily  put  an  end 
to  many  ordinary  lead-acid  batteries.  It  was  over- 
discharged, left  uncharged  for  lengthy  periods,  short- 
circuited,  charged  in  the  reverse  direction,  and  gener- 
ally maltreated.  Used  in  connection  with  motor-car 
lighting  and  ignition  it  was  subsequently  subjected  to 
considerable  road  vibration,  and  during  its  life  it  has 
travelled  many  miles  on  the  carrier  of  a motor  cycle, 
where  it  was  not  altogether  immune  from  vibration  of 
the  most  intense  variety.  In  spite  of  this  mishandling, 
the  Alklum  battery  came  up  smiling  every  time,  and 
gave  its  full  capacity  to  ten  ampere  hours  until  a short 
while  ago,  when,  due  to  rust  and  neglect,  the  outer 
steel  cases  corroded  away  and  the  electrolyte  leaked 
out. 


I thought  this  the  end,  and  prepared  to  relegate  an 
old  friend  to.  the  scrap  heap  with  the  reflection  that, 
after  all,  eight  years’  constant  hard  service  was  jolly 
good  for  a portable  battery.^  As  luck  would  haye  it, 
business  brought  me  in  contact  with  Messrs.  Batteries, 
Ltd.,  Redditeh,  makers  of  the  NI-FE  alkaline  accumu- 
lators, and  I then  learned  that  my  old  original  battery 
had  been  made  in  Sweden,  under  the  Jungner  patents, 
and  that  the  firm  above  mentioned  were  now  manufac- 
turing identically  the  same  battery  in  this  country. 
I congratulated  them  upon  the  behaviour  of  their  pro- 
duct, and  related  its  history,  adding  that  I was  about 
to  scrap  the  remains.  I then  learned  to  my  astonish- 
ment that  the  electrodes  were  probably  good  for 
another  span  of  life,  being  to  all  practical  intents  and 
purposes  indestructible. 

I accordingly  handed  over  the  corpse  for  treatment, 
and  was  advised  that  on  removing  the  electrodes  from 
the  old  rusty  cases  and  testing  them  for  capacity,  they 
were  found  to  still  retain  their  original  ten  ampere 
hours.  I have  just  received  the  battery  from  the 
makers,  fitted  with  new  containing  cases  and  a new 
crate.  It  looks  as  good  as  ever,  and  I look  forward  to 
another  lengthy  span  of  useful  service  free  from 
accumulator  troubles*  In  the  circumstances  I can 
unhesitatingly  recommend  these  cells  to  the  notice  of 
any  reader  requiring  ta  reliable  hard)  service  battery. 
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particularly  for  locations  <«*  conditions  where  the 
battery  will  be  subject  to  such  occasional  neglect  as 
would  ruin  an  ordinary  lead -acid  accumulator. 


There  is  nothing*  like  a clear  and  comprehensive 
diagram  of  connections  fbr  explaining  the  why  and 
wherefore  of  most  electrical  imstalla- 
Diagrams — tioos.  A good  diagram  will  do  more 

Their  Use  than  reams  of  descriptive  matter  or 

and  Abuse.  hand  books  on  operation  and  mainten- 
ance. It  tells  the  intelligent  elec- 
trician all  he  wants  to  know  about  the  wiring  and 
electrical  gear  under  his  control.  It  enables  him  to 
trace  out  circuits  to  their  logical  conclusion  and  prove 
or  disprove  his  own  theories  of  hofw  a certain  gadget 
does  it  work.  I strongly  recommend  all  manufacturers 
of  electrical  plant  and  apparatus  to  concentrate  on  good 
wiring  diagrams  as  an  essential  feature,  and  see  that 
every  customer  is  supplied  with  an  adequate  set. 

Just  a word  of  warning,  however,  there  are  diagrams 
and  diagrams.  There  is  the  tennis  net  sort  of  diagram 
which  conveys  the  impression  of  umpteen  short  circuits 
to  the  square  inch*.  There  is  also  the  Hampton  Court 
Maze  diagram  in  which  you  follow  or  attempt  to  follow 
a circuit  with  a -pencil  point  or  stylus  and  end  up  on 
the  pretty  frame  with  which,  the  draughtsman  has  sur- 
rounded his  effort.  Then  there  is  the  type  of  diagram 
which  takes  you  to  a point  and  ends  in  some 
hieroglyphic  known  only  to  the  draughtsman,  which 
may  be  anything  from  am  earth  connection  to  a dis- 
connection ; I hate  those  diagrams  which  leave  you  to 
assume  a dot  of  things  not  in  the  picture ; you  require 
a cinematographic  brain  to  fill  in  the  gaps. 

Finally,  there  is  the  diagram— a masterpiece  in  the 
eye  of  its  originator — which  unblushingly  records 
every  circuit,  even  where  there  are  twenty  or  more  of 
identically  the  same  character.  They  usually  resemble 
a fine  etching,  and  no  one  ever  attempts  to  read  them. 
Keep  your  diagram  as  simple  as  possible,  .but  include 
all  essentials,  and,  where  there  are  no  recognised  con- 
ventions for  the  apparatus  shown,  indicate  clearly  what 
is  the  character  of  the  unknown  pieces  of  apparatus. 
I have  known,  a voltmeter  to  be  misread  as  a D.C. 
generator  and  an  incandescent  bulb  as  a pear  switch 
before  now. 

Elektron. 


Bath. — £36,000  is  contemplated  being  .spent  On  new  mains. 

Llandovery. — The  borough  authorities  Jiave  under  con- 
sideration the  question  of  laying  down  generating  plant.  The 
matter  will  come  up  for  consideration  at  the  next  monthly 
meeting. 

Worksop  .—The  Electric  Commissioners  are  to  be  asked  fcr 
sanction  to  a scheme  for  extensions  costing  £23,965,  including 
£13,042  for  cables.  It  is  proposed  to  purchase  bulk  supplies 
from  the  Wigan  Coal  and  IionCo.,  and  to  alter  the  supply  from 
D.C.  to  A.C.  in  the  area  outside  the  town. 

Mootings. — At  the  last  general  meeting  of  the  Electrical 
Trades  Benevolent  Institution,  alterations  were  made  to  the 
rules  giving  additional  powers  to  the  local  advisory  committees. 
The  necessary  confirmatory  meeting  will  be  held  at  the  Cable 
Makers’  Association,  Sardinia  House,  Sardinia  Street,  W.C.2, 

on  Monday,  27th  June,  at  2.30p.m. A Wireless  Section 

meeting  of  the  Inst.E.E.,  will  be  held  at  the  Institution  of 
Mechanical  Engineers,  Storey’s  Gate,  Westminster,  S.W.,  on 
Wednesday,  25th  inst.,  at  6 p.m.,  when  a discussion  will  be 
opened  by  Mr.  C.  F.  Elwell  (Member)  on  “ Long  Distance 
Wireless  Transmission.” 


THE  ELECTROLYTIC  RECOVERY  OF  ZINC. 

Among  the  papers  read  at  the  last  meeting  of  the  Fara- 
day  Soeiety  was  one  by  Mr.  S.  Field  in  which  he  advocated 
the  electrolytic  (recovery  of  zinc  as  an  economic  proposition 
in  Great  'Britain.  The  British  spelter  industry  is  at  pre- 
.sent  very  depressed  and  there  is  room  for  an  ^ enormous 
increase  in  the  output  of  fcinc.  Home  ores  should,  there- 
fore, if  possible,  be  used.  Abundant  supplies  of  low  grade 
and  complex  ores  are  available,  but  they  are  not  amenable 
tx>  distillation  though  they  respond  readily  to  alternative 
electrolytic  treatment,  for  which  processes  have  been 
worked  out  to  effect  economic  recovery.  Briefly  put, 
sulphide  ores  are  calcined  to  oxide  and  a predetermined 
proportion  of  sulphate.  The  calcine  is  bleached  with  acid 
zinc  sulphate  liquors  (3  per  cent.  Zn  + 10.5  per  cent.  HiSOiJ 
from  the  electrolytic  cells.  Special  treatment  avoids  gel 
formation,  and  admits  of  high  extraction  and  easy  fil- 
tration. The  lead-silver  residues  go  to  the  blast  furnace, 
via  sintering,  for  the  recovery  of  argentiferous  lead. 

The  zinc  sulphate  solution  is  much  too  impure  for  effici- 
ent deposition.  High  purification  is  a sine  qua  non  for 
subsequent  economic  deposition.  The  methods  worked  out 
are  given  in  some  detail  and  comprise  the  Use  of  such 
oxidising  agents  as  air,  ozone,  lead,  and  manganese  di- 
oxides for  the  removal  of  Fe,  As,  Sb,  and  Co.  Zinc  dust 
in  a slightly  acidified  solution  readily  removes  Cu,  Cd  and 
Ni,  greater  speed  of  elimination  being  obtained!  with  the 
concomitant  Elimination  of  Co  by  the  prior  addition  of 
about  .005  to  .01  per  cent.  Hg  as  sulphate.  Ni  and  Co 
constitute  two  commonly  met  and  insidious  impurities. 
The  purified  liquors  contain  not  more  than  3 to  5 parts 
Co  and  .2  pant  Ni  per  1,000,000.  The  pure  neutral  solution 
is  acidified  down  to  8 per  cent.  Zn  + 3.  per  cent.  HfSO* 
and  electrolysed  between  lead  anodes,  which  in  the  absence 
of  certain  impurities  are  very  permanent,  and  aluminium 
cathodes.  The  liquors  attain  a desirable  maximum  tem- 
perature of  up  to  40-4 50  C.  and  the  cells,  arranged  in 
cascade,  absorb  3.35  volts  and  give  a current  efficiency  of 
90  per  cent.  This  represents  about  3,200  k.w.h.  per  ton  of 
zinc  cathodes.  The  outflowing  liquor  is  used  cyclically 
for  extraction  and  acidification. 

Subsidiary  power  is  amply  covered  by  800  k.w.h.  per  ton. 
Hence  4,000  k.w.h.  (=160  k.w.  per  ton  cathode  zinc  per 
day)  covers  all  power.  This  should  be  raised  from  low 
grade  fuel  ait  .32d.  to  .351!.  per  unit.  At  .33d*.  power  costs 
Qrpe  ^5  ns.  per  ton  of  cathode  zinc.  The  cathodes  are 
melted  and  yield  ingots  assaying  not  more  than  .02  per 
cent.  Pb,  .02  per  cent.  Cd,  and  .01  per  rent.  Cu  and  Fe 
together,  with  at  least  99.95  Per  cen**  z^nc*  Purification 
is  simplified  if  only  a 99.92  per  cent,  product  is  required. 


Burnley.— The  Electrical  Engineei  has  succeeded  in  securing 
coal  sufficient  to  ensure  a continuance  of  the  electricity  supply 
for  two  or  three  weeks. 

Cardiff  Experimenting  with  Oil.— Mr.  Morlev,  New  City 
electrical  engineer,  is  experimenting  with  oil  fuel  at  the  generat- 
ing station,  and  it  is  highly  probabledhat  extra  sets  for  oil  fuel 
will  be  installed  at  the  power  houses.  At  present  oil  is  being 
used  in  conjunction  with  coal. 

Blackburn. —Members  of  the  Blackburn  Branch  of  the 
Electrical  Trades  Union  decided  on  Friday  evening  to  come 
out  on  strike  as  a protest  against  the  employers  reducing  wages 
bv  5 per  cent.,  with  a further  5 per  cent,  on  July  9.  There  are 
too  workmen  affected  in  Blackburn,  practically  all  of  whom 
are  in  the  service  of  private  contractors.  The  employees  of 
the  Corporation  Electricity  Department  are  not  concerned. 

Swansea  and  Oil  Fuel— There  is  only  about  a month’s  supply 
of  coal  fuel  at  the  electric  generating  stations,  and  oil  fuel 
is  suggested,  and  the  committee  have  decided,  subject  to  in- 
vestigation, that  oil-burning  facilities  should  be  installed,  and 
plenary  powers  have  been  vested  in  the  Chairman  and  Vice- 
Chairman  to  deal  with  the  subject.  The  Borough  electrical 
engineer  (Mr.  J.  W.  Burr)  says  that  the  necessary  oil  fuel,  crude 
oil,  could  be  obtained  immediately  from  local  sources,  but  oil 
burners  could  not  be  under  a month. 
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THE  LONG-DISTANCE  TELEPHONE  SYSTEM  OF 
THE  UNITED  KINGDOM  * 


By  Sir  William  Noble.  M.I.E.E. 


(Continued  from  page  271.) 

The  necessity  for  extending  the  cable  is  due  to  the  varia- 
tions in  impedance  which  result  when  a short  line,  that  is, 
a line  less  than  about  15  standard  miles  in  length,  is  con- 
nected to  lines  or  apparatus  of  differing  impedances  at  the 
distant  en<L  Such  variations  upset  the  balance  of  the 
repeater.  If  the  line  is  sufficiently  long,  however,  such 
connections  do  not  sufficiently  affect  the  balance  to  interfere 
with  the  working  of  the  repeater. 

As  repeaters  will  usually  be  required  to  operate  in  tandem 
on  long  circuits,  it  is  necessary  thait  they  shall  be  so 
designed  that  reflections  are  reduced  to  a minimum,  other- 
wise irregularities  will  be  introduced  in  the  impedance/frc- 
quenev  characteristics  of  the  line,  as  measured  from  a dis- 
tant repeater  station,  and,  in  consequence  of  the  out-of- 
balanoe  thus  produced  at  the  latter  station,  the  possible 
amplification  will  be  reduced. 


Fig.  12  (a). — Telephone  repeater  with  switching  relays 
(Schematic). 


The  difficulties  in  operating  circuits  using  differential 
repeaters  in  tandem  have  induced  investigations  of  other 
systems  for  obtaining  two-way  facilities. 

Two  such  systems  will  be  discussed.  The  first  is  an 
adaptation  of  the  principle  of  the  simplex  telegraph  repeater 
ananged  for  up  and  down  w’orking. 


graph  repeater,  and  are  similarly  controlled  by  the  amplified 
outgoing  currents,  j he  principle  of  the  system  is  illus- 
trated in  schematic  form  in  Fig.  12.  This  principle  has  also 
been  applied  to  wireless  telephony. 

The  second  system  reverts  to  the  original  idea  of  using 
separate  line  circuits  for  transmitting  in  the  up  and  down 
directions  respectively.  It  is  generally  known  as  the  four- 
wire  system  and  is  shown  in  schematic  form  in  Fig.  13.  , 

The  speech  currents  circulate  in  only  one  direction  around 
the  circuit  and  are  relayed  by  the  one-way  amplifiers  in  each 
side. 

The  terminal  telephones  or  extension  lines  are  connected 
with  the  four-wire  circuit  by  means  of  the  differential  trans- 
formers T and  T,  and  are  balanced  by  the  artificial  lines 
RC  and  RCX.  If  those  balances  are  accurate  and  the  trans- 
formers are  perfectly  differential,  then  the  whole  of  the 
incoming  current  from  the  last  amplifier  in  ei'ther  side  will 
divide  between  the  terminal  two-wire  circuit  and  its  corre- 
sponding balance,  and  no  current  will  pass  over  to  the 
other  side  of  the  four- wire  circuit.  Under  this  condition 
(he  repeaters  could  be  operated  with  an  amplification  limited 
only  by  the  cross-talk  between  the  two  sides  of  the  four 
wire  circuit,  and  between  adjacent  circuits 


Fig.  12  (b), — Telegraph  repeater  simplex  (Schematic). 


In  practice  the  terminal  balances  can  be  made  sufficiently 
accurate  to  enable  the  repeaters  to  be  operated*  so  as  to  give 
a transmission  improvement  equal  to  the  suppression  of  an 
attenuation  length  not  less  than  that  of  the  total  line  cir- 
cuit ; that  is  to  say,  the  overall  transmission  equivalent 
of  the  circuit  between  terminals  miay  be  zero.  The  re- 
peaters must  of  course  be  so  spaced  along  the  circuit  that 
the  output  energy  at  any  station  does  not  exceed  the  mag- 
nitude permitted  by  the  cross-talk  factor  of  the  cable. 

ivepeater 

(oneway) 


Repeater 


The  line  is  divided  at  the  repeater  station,  and  the  up 
and  down  sides  respectively  are  led  through  the  tongues 
and  spacing  contacts  of  an  electromagnetic  switch  to  the 
input  circuit  of  an  amplifier.  The  output  circuit  of  each 
amplifier  is  cross-connected  to  the  marking  contacts  of  the 
opposite  electromagnetic  switch.  The  electromagnetic 
switches  correspond  to  the  automatic  switches  of  the  tele- 

*  Paper  read  recently  before  the  Inst.E.E. 


With  modern  balanced  cables  the  repeaters  mlay  be  spaced 
up  to  30  standard  miles  apart  with  a reasonable  factor  of 
safety  for  commercial  service ; consequently  very  small  con- 
ductors may  be  used.  For  long-distance  cable  circuits,  be- 
yond the  economical  range  of  the  two- wire  circuit  with 
differential  repeaters,  the  four-wire  circuit  offers  important 
advantages  and  will  be  widely  used. 

Although  the  foregoing  description  of  the  telephone  re- 
peater is  necessarily  superficial  it  is  thought  that  sufficient 
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information  has  been  given  to  facilitate  an  understanding 
of  the  extensive  scheme  on  which  the  long-distance  service 
in  this  country  is  now  being  developed. 

Reference  has  been  made  to  the  London-Liverpool  trunk 
cable  and  to  the  circumstances  which  led  to  its  provision. 
Studies  of  traffic  requirements  between  London  and  the 
Manchester  and  Leeds  areas  indicated  the  desirability  of 
the  same  provision  in  these  cases,  and,  'but  for  the  incidence 
of  the  war,  a cable  of  similar  capacity  and  efficiency  to 
the  London-Liverpool  cable  would  have  been  commenced  in 


Revision  of  the  scheme  in  19*8  with  our  later  knowledge 
proceeded  as  follows  : — 

The  trunk  circuits  were  required  to  give  a transmission 
efficiency  of  12  miles  of  standard  cable  between  test-boards. 
This  efficiency  could  be  obtained  with  cable  conductors 
weighiilg  200  lb.  per  mile  of  wire,  loaded  with  100  mH  per 
mile,  and  a cable  of  maximum  diameter  would  provide  42 
circuits  including  phantoms.  Sucji  provision  would  barely 
suffice  for  two  years’  development,  and  a second  cable 
would  have  to  be  commenced  immediately  on  completion  of 
the  first.  The  development  at  the  end  of  eight  years  would 
require  several  such  cables,  for  which  duct  space  should 
be  provided  at  the  qutset.  * 

Now  assuming  the  installation  of  a midway  repeater 
giving  a transmission  improvement  14  miles  of  standard 
cable ; then  for  an  equivalent  of  12  standard  miles  between 
terminal  test-boards  a cable  containing  100  lb.  conductors 
would  be  suitable.  A cable  of  maximum  diameter  would 
provide  90  circuits  including  phantoms.  The  annual  costs 
per  circuit  including  repeaters  would  be  approximately  one- 
half  that  of  the  previous  scheme,  and  the  provision  of  a 
second  cable  would  be  postponed  for  about  three  years. 


Further,  assuming  the  installation  of  two  intermediate 
repeaters  each,  giving  a transmission  improvement  of  14 
standard  miles,  then  the  required  efficiency  between  ter- 
minal test-boards  could  be  obtained  with  cable  conductors 
weighing  40  lb.  per  mile  of  wire,  and  the  cable  would 
provide  240  circuits  including  phantoms.  The  total  annual 
charges  per  circuit  would  be  approximately  one-third  those 
Of  the  first  scheme. 

(To  be  cohtmued.) 


ANTI-DUMPING. 


It  is  proposed  in  the  first  Resolution  (Key  Industries) 
dealing  with  the  Safeguarding  of  Industries  introduced  in 
Committee  of  Ways  and  Means  that  a duty  of  33J  per  cent, 
be  charged  for  five  years  on  certain  articles  imported  into 
Great  Britain  and  Ireland.  Included  are  galvanometers, 
pyrometers,  electroscopes,  wireless  valves  and  similar  recti- 
fiers, vacuum  tubes,  ignition  magnetos  and  permanent  mag- 
nets, metallic  tungsten  and  manufactured  articles  of  tung- 
sten, etc.  The  second  Resolution  deals  with  ” Anti-Dump- 
ing,” and  proposes  a duty  of  33J  per  cent,  in  addition  to 
any  other  duties  of  Customs  on  articles  “ dumped  ” in 
Great  Britain  or  Ireland  at  prices  below’  cost  of  manufac- 
ture in  this  country. 

In  connection  with  the  above  the  British  Empire  Producers’ 
Association  maintains  rightly,  we  think,  that  the  desired 
effect  can  only  be  obtained  if  the  duty  is  not  fixed  at  33J  per 
cent.,  but  adjusted  to  the  different  articles  specified  by  a 
standing  Commission,  being  sometimes  less  and  sometimes 
more.  The  Association  further  contends  that  the  Commis- 
sion should  have  power  to  add  to  the  list  of  key  industries, 
and  that  a 50  per  cent,  reduction  of  the  additional  duty  be 
made  on  goods  manufactured  within  the  Empire.  Other 
suggestions  are  also  made,  and  it  is  further  contended  that 
the  electrical  industry  should  be  included  in  the  key  indus- 
tries as  ” electricity  as  power  is  one  of  the  most  essential 
raw  materials,  and  so  wants  special  consideration.  Back- 
wardness before  the  war  was  due  to  two  causes  : — (1)  Free 
import;  (2)  Municipal  trading.  No  firm  could  extend 


works  according  to  the  possible  demand  of  the  Empire,  as 
the  effect  of  free  importations  into  this^country  created  a 
demand  for  every  system,  whilst  in  America  and  Germany 
there  was  standardisation.  The  result  was  that  the  output 
of  our  biggest  firms  was  only  10  or  15  per  cent,  of  the  out- 
put of  the  German  A.E.G.  or  American  General  Electric.” 

'On  the  pther  hand  the  Importing  Associations  naturally 
fake  the  view  that  imports  generally  should  be  unrestricted. 
Now  to  reduce  the  cost  of  living  and  to  keep  prices  and 
profits  down  to  a reasonable  level,  there  must  be  competi- 
tion, and  therefore  we  would  urge  that  as  far  as  possible 
free  Imports  be  allowed  at  the  earliest  opportunity.  Obvi- 
ously if  rates  and  taxes  on  manufacturing  enterprises  could 
be  drastically  cut  our  manufacturers  could  produce  more 
cheaply,  that  is,  the  real  cure  is  in  decreased  Government 
expenditure.  As  the  Resolutions  have  been  agreed  to  we 
are  apparently  committed  to  a semi-protectionist  policy  for 
a period  of  five  years  unless  opportunity  arises  for  revision. 


Questions  and  Answers  by  Practical  Men. 


BTJXiBS- 

Suisnoirs:  We  invite  our  readers  to  send  us  questions,  'preferably  on 
inieal  problems  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  " Answers  to  Correspondents  ” or  replies  will  be  invited  from  our 
readers.  One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column. 

AirswciRs : A lee  of  10«.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  J>*.  for  the  one  we  select  as  second  best. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  con- 
ciseness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  destring  the  re- 
turn of  their  manuscripts , if  unaccepted,  should  enclose  stamped 
addressed  envelope.  . . 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript . Com- 
petitors may  adopt  a " nom  de  plume,”  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  cent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  °orr*pMafnco  wm 
be  entered  into  with  regard  to  successful  replies,  the  Editors  decision 
is  final. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prise  the  most  times 
during  the  next  twelve  months.  ......  ^ _ 

The  words  " Questions  and  Answers/9  or  Q and  A should  bo 
placed  at  the  top  left-hand  corner  of  all  letters  intended  for  this  column-. 


Question  No.  117. 

The  construction  of  sfbne  cellular  type  switchboards  is 
not  generally  understood.  Please  can  you  give  me  some' 
idea  of  the  contents  of  a cell  for,  say,  a generator  panel  ? 
What  safety  and  protective  devices  are  necessary  to  make 
the  cell  foolproof? — ” Transformer.” 


Question  No.  118. 

What  is  the  principle  of  operation  of  auto- transformers  for 
starting  induction  motors?  Is  this  method  to  be  preferred 
to  the  ordinary  starter,  and  is  it  cheaper?—”  Stator.” 
(Replies  to  Questions  Nos.  117  and  118  must  be  received  not 
later  than  May  28,  1921.) 


Answers  to  Questions. 

Replies  to  Question  No.  115. 

No  replies  of  a satisfactory  nature  were  received  tor  this 
problem.  It  has,  therefore,  been  decided  not  to  make  an 
award.— Editor,  Electricity. 


Tramway  Track  Construction. — It  is  possible  that  quite  a 
number  of  our  readers  who  are  employed  in  various  capacities 
in  electric  traction  undertakings  may  be  interested  in  the  subject 
of  Tramway  Track  Construction,  and  in  such  case  we 
cordially  recommend  to  their  careful  perusal  ” Tramway- 
Track  Construction  and  Maintenance,”  by  R.  Bickerstaffe  Holt, 
the  price  of  which  is  12s.  6d.  net  post  free  from  this  office.  It 
is  a splendid  book  of  just  on  250  pages,  and  is  beautifully  illus- 
trated %with  178  diagrams  and  plans.  Published  in  1915,  it  is 
undoubtedly  the  best  book  on  this  subject  from  the  point  of 
view  of  English  piactice,  and  we  have  no  doubt  that  it  will 
continue  to  meet  with  a steady  sale.  , 
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Practical  Electrician  s Pocket  Book 


Now  a well-tried  and  familiar 
friend  and  needs  no  intro- 
duction. ” — Electrical  Review. 

A wonderfnl  amount  of 
information  . . . will 

find  it  of  great  value.’ 

— Engineer. 


POSTAGE  FOURPENCE . 


*<  This  admirable  pocket-book 
...  we  confidently  recom- 
mend the  book.  ” — Electrician. 

" Will  meet  with  the  reception 
which  it  so  well  deserves  at 
the  hands  of  electrical  con- 
tractors.” — Electrical  Con- 
tractor. 

“ High  - water  value.  "—Iron- 
monger. 

* * This  useful  book.  ’ Power 
User. 


NET. 

POSTAGE  FOURPENCE, 


‘ ' Invaluable  to  anyone  who  has 
to  do  with  electricity,  as  no 
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THE  UWENIHSH  HELICAL  SPRING  SLIDE-RULE. 

We  have  received  from  the  Cavendish  Press,  Cheanv 
Surrey,  a very  useful  slide-rule  for  the  various  calculations 
connected  with  helical  springs.  It  has  eleven  separate  scales, 
but  its  appearance  belies  its  apparent  intricacy  for  it  is  quite 
simple  to  work. 

Given  the  load  and  stress  it  is  perfectly  easy  to  read  off 
the  wire  thickness  for  either  round  or  square  wire,  and  if 
it  is  desired  to  use  a certain  size  wire  the  necessary  diameter 
of  coil  can  be  calculated  in  a similar  manner.  It.  is  also 
possible  to  find  the  stress  or  load  which  different  springs 
will  stand. 

Similarly,  the  deflection  can  be  calculated  ; a single  set- 
ting giving  the  number  of  coils  for  anv  required  rate  per 
moh  for  anv  spring. 


found  that  the  addition  of  a small  quantity  of  caustic 
s’.xla  and  steaming  fer  some  hours  according  to  the  ‘thick- 
ness of  the  scale,  just  before  cleaning,  will  render  the 
scale  soft  and  loose.  This  should  be  done  if  possible  when  ! 
boilers  are  not  otherwise  in  use.  Nearly  all  waters  contain 
foreign  substance  in  greater  or  less  degree,  and  though 
this  may  be  a small  amount  in  each  gallon,  it  becomes 
of  importance  where  large  quantities  are  evaporated.  iFor 
muddy  water,  proventatives  of  incrustation  seldom  pre- 
vail, except  filtration. 

Low  Water.-  In  many  boilers,  the  fall  of  only  a few 
inches  ;n  the  water  line  will  cause  some  portion  to  be 
exposed  to  the  direct  action  v>f  the  fire,  consequently  it 
becomes  quickly  overheated  and  weakened  to  such  an  ex- 
tent that  an  explosion  is  likely  to  occur.  Glass  gauges 
should  never  be  pelied  upon,  but  if  knv  water  is  observed 


Made  of  compressed  cardboard  covered  with  celluloid  and 
complete  with  cursor  it  is  priced  at  7s.  gd.  (post  free),  and 
it  should. prove  most  useful  to  designers  and  draughtsmen, 
or,  indeed,  to  all  whose  work  brings  them  in  contact  with 
helical  springs. 


ALL  ABOUT  BOILER  BREAKDOWNS. 

Bv  H.  S.  B.  Robinson. 

Although  (boiler  explosions  are  fortunately  not  frequent, 
the  same  care  should  be  exercised  to  avoid  possible  damage, 
expensive  delays  and  also  waste  of  fuel,  as  economy  in 
the  use  of  coal  is  a matter  of  great  and  growing  ini|x>rtancc 
in  connection  with.  Central  Station  Electricity  supply. 

While  discussing  the  various  causes  of  explosion,  it  isv 
hoped  tha/t  the  few  practical  suggestions  mentioned  below 
may  not  only  Ibe  of  interest  to  the  reader,  but  the  means 
of  averting  anv  serious  danger  should  an  occasion  arise. 

It  is  a curious  fact,  yet  one  worthy  of  mention,  that 
many  boilers  explode  in  getting  up  steam,  as  they  will  he 
very  hot  in  some-  parts,  while  other  parts  will  be  actually 
cold,  and  under  these  conditions  enormous  strains  nuHt 
occur  in  some  portions  of  the  boiler,  which  are  repeated 
every  time  steam  is  raised.  'There  are  several  causes  of 
unequal  expansions,  and  also  of  weakening  by  burning 
and  blistering  the  iron,  consequently  it  is  proposed  to 
discuss  them  separately.  / 

Corrosion. — The  accumulation  of  scale  on  the  interior  and 
of  soot  on  ‘the  exterior  will  seriously  affect  the  efficiency 
and  economy  of  boilefs.  Only  one-eighth  of  an  inch 
deposit  of  soot  renders  the  heating  surface  practically  use- 
less and  half  this  amount  of  scale  or  sediment  will  cause 
a considerable  loss  in  fuel.  In  all  cases  where  impure  or 
hard  waters  are  used,  frequent  blowing  off  is  necessary 
to  carry  off  the  accumulated  matter  which,  if  allowed  to 
remain,  would  Form  scale.  The  frequency  of  the  operation 
would  depend  entirely  upon  the  condition  of  the  water,  but 
in  any  case  the  boiler  should  be  emptied  every  week  or 
two  and  filled  up  afresh.  By  removing  the  hand-hole  caps  at 
both  ends  of  the  Lubes  and  holding  a lamp  at  one  end  and 
looking  in  at  the  other,  the  condition  of  the  surface  can 
easily  be  seen.  The  scraper  should  be  pushed  through  the 
tube  .to  remove  sediment,  but  if  the  scale  is  hard,  the  chip- 
ping scraper  should  be  used.  W’ater  through  a hose  will 
facilitate  the  work.  When  replacing  hand-hole  caps  it  is 
necessary  to  clean  .the  surfaces  without  scratching  or 
bruising,  smear  with  oil  and  screw’  up . tight.  The  ex- 
terior of  tubes  can  be  kept  clean  by  the  use  of  blow-pipe 
ami  hose  or,  in  using  smoky ‘fuel,’ it ‘is 'best  to  occasionally 
brush  the  surfaces  when  steam  is  off.  When  boilers  are 
coated  with  a bard  scale  difficult  to  remove,  it  will  ho 


after  trying  gauge  cocks,  the  importance  of  neither  turning 
on  the  feed,  starting  or  stopping  engine,  nor  lifting  safety 
valve  until  fires  are  out  and  the  boiled  cooled  down  cannot 
be  over-estimated. 

Cold  Water. — Pumping  in  cold  water  causes  strains  from 
difference  of  expansion  and'  sometimes  leaks,  which  should 
be  avoided  where  possible,  but,  if  necessary,  it  should 
be  mixed  with  the  heated  water  before  coming,  into  con- 
tact with  any  part  of  the  boiler. 

Owing  to  lack  of  space,  further  causes  of  breakdowns 
will  he  discussed  in  a subsequent  article. 


HINTS  ON  LOCALISING  AND  EXPEDITIOUS 
METHODS  OF  REPAIRING  FAULTS  IN  COLLIERY 
A.C.  PLANT.* 


By  E.  Cunningham. 


( Continued  from  page  258.) 

On  the  opposite  pole  the  inside  coil  had  also  shorted 
on  to  the  ring  and  the  copper  was  lhadly  damaged.  The 
conductors  in  the  slot  are  arranged  in  two  layers  side 
by  side,  the  conductor  consisting  of  rectangular  stranded 
copper  wire  with  braided  cotton  insulation.  The  top  con- 
ductor of  the  inner  layer  of  this  coil  was  badly  damaged] 
close  into  the  slot  and  on  easing  it  up  it  broke  off  just 
inside  the  slot.  You  wil1  see  from  the  type  of  winding 
(Fig.  5)  that  to  rewind  the  inner  coil  would  mean  strip- 
ping out  the  complete  coil  forming  one  pole,  or  in  other 
words  half  the  winding  of  the  rotor. 

Now  to  get  continuity  of  the  coil  the  conductor  below 
this  one  w’as  raised  up  and  the  insulation  stripped  off 
and  the  broken  conductor  was  joined  to  this  by  means  of 
three  copper  clips  and  then  soSiered  and  reinsulated. 

The  damaged  insdlation  on  the  other  parts  was 
renewed  and  new  corner  wedge  pieces  fitted.  An  ohmic 
resistance  test  was  made  with  the  2 volt  accumulator 
and  the  following  readings  were  taken : — Voltmeter  t-6 
volts,  ammeter  2.7  amps.,  and  this  equals  a resistance  of 
0.59  ohms. 

A current  test  was  then  made  to  see  if  any  arcing 
would  take  place  before  the  cylindrical  ring  was  replaced. 

The  exciter  leads  from  another  set  were  coupled  to 
the  slip-rings  and  a current  of  70  amps,  was  passed 
through  the  winding  and1  maintained!  for  three  minutes. 
This  test  appeared  to  be  quite  satisfactory  and  the  mag- 
netic effect  of  the  iron  was  very  convincing. 

* Paper  read  at  a meeting  of  the  Lothians  Branch  of 
the  Association  of  Mining  Electrical  Engineers,  Edinburgh, 
on  November  27  With  acknowledgments  to  The  Mining 
Electrical  Engineer. 
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A layer  of  leatheroid  w as  placed  over  I he  coils  and 
bound  down  with  a layer  ol  sujxM'line  tape  to  keep  it  in 
position  The  end  ring  was  then  screwed  on  without  any 
difficulty,  the  rotor  fitted  into  the  stator  and  the  whole 
machine  coupled  up.  The  set  was  then  run  up  and  put 
on  load  for  six  hours  without  a hitch.  Fig.  6 shows  the 
rotor  in  position  in  the 'stator. 

This  set  has  been  in  commission  for  ten  years  and 
this  was  the  first  electrical  breakdown  since  it  was  in- 
stalled. 


Fig.  6. 


Regarding  breakdowns,  Mr.  Sims  thought  that  a great 
deal  oif  running  about  might  be  avoided  by  periodical 
tests  being  taken  at  least  once  a month  and  records  kept 
of  same.  For  instance,  in  slip-rings,  a small  touch  and 
a look  now  and!  then  very  often  savedi  a breakdown.  Mr. 
Cunningham’s  various  repairs  were  very  ingenious  and 
so  also  wefre.  his  methods  of  testing,  especially  the  com- 
pass set. 

In  regard  to  breakdowns  in  coal  cutters,  this  (said 
Mr.  Sims)  was  a machine  the  very  name  of  which  often 
made  an  engineer  screw  up  his  face.  A frequent  cause 
of  coal  cutter  trouble  was  the  jamming  of  the  medianical 
end.  He  remembered'  having , to  send  a man  to  a coal 
cutter  where  it  was  stated  the  switch  was  out  of  order. 
The  man  went  to  repair  the  switch,  and  being  stuck,  got 
another  one  to  help  him  and  both  were  defeated.  In  ftoil 
end  Mr.  Sims  found  it  necessary  to  go  down,  and  he 
found  (that  all  the  trouble  could  have  been  avoided*  if 
they  had  thought  of  disengaging  the  gearing.  It  was 
there  where  the  fault  lay,  not  in  the  electrical  end  at  all. 

IMr.  Sims  continued  by  surmising  that  many  of  the 
members  present  would  have  points  to  bring  forward, 
and  he  knew  Mr.  Cunningham  would  welcome  criticism. 
They  all  wished  to  get  the  benefit  of  each  other’s  ex* 
periences  just  as  Mr.  Cunningham  had  given  them  the 
benefit  of  his. 

Mr.  D.  S.  Munro. — -The  lesson  of  the  paper  was  that 
foresight,  order,  and  method  make  for  expedition.  AU 
were  fairly  well  convinced  that  it  wa«s  wise  to  have 
diagrams,  periodic  inspections  and  methodical  records,  but 
few  of  them  really  keep  these  up  to  date — (unless  they 
had  perhaps  an  amenable  yet  capable  assistant  who  could 
be  impressed  into  doing  this  work  for  them. 

A well-planned  repair  outfit  such  as  Mr.  Cunningham 
details  should  always  be  readily  accessible  and  kept  in 
one  or  more  light  portable  cases  ready  for  instant  use. 
Too  often  time  was  lost  by  searching  around  for  materials 
in  odd  comers,  making*  (Up  test  Jamp  appliances,  etc. 
Where  there  were  many  motors  or  coal  cutters,  two  or 
three  locked  boxes  containing  small  spares  such  as  brushes, 
contact  fingers,  washers  and  insulating  material,  might 
with  advantage  be  placed  at  strategic  points  underground. 

The  megger  and  galvanometer  could  with  advantage 
be  replaced  for  some  classes  of  rapid  test  by  a four-barred 
magneto  fitted  in  a box  with  buzzer.  It  was  convenient 
for  working  in  dark  places  where  a scale  is  difficult  to 
read  and  would  operate  through  50,000  ohms ; for  rough 
leakage  tests  and  for  fault  finding  this  *was  very  often 
sufficient. 

Cable  breakdowns,  as  Mr.  Cunningham  had  pointed  out, 
were  not  now  so  frequent.  Still  they  did  occur.  With 
bitumen  mining  cables,  one  dare  not  adopt  too  freely 
the  “burning  out  ” method  of  clearing  faults  because  of  the 
harmful  softening  and  consequent  decentralisation  apt  to 
be  caused. 


If  this  machine  had  been  returned  to  the  makers  the 
rotor  would  have  been  shipped  and  rewound,  which 
would  have  taken  probably  three  months’  time,  whereas 
this  repair  was  carried  out  in  sevep  shifts  of  eight  hours. 

The  writer,  in  conclusion,  trusts  he  has  shown  from 
the  foregoing  how  considerable  time  can  be  saved  and 
consequently  the  output  of  coal  maintained  and  increased. 

Discussion. 

Mr.  F.  Sims  opened  the  discussion  by  expressing 
gratification  with  the  very-  enjoyable  and  instructive  paper, 
lie  <was  sorry  Mr.  Cunningham  had  finished  so  early  as 
he  was  getting  most  interesting  with  the  various  points. 
He  liked  Mr.  Cunningham’s  idea  of  taking  a certain 
amount  of  stuff  such  ns  washers,  mica,  leatheroid,  etc., 
down  the  pit  to  a breakdown,  but  it  was  not  always 
convenient  to  carry  a lot  of  material.  The  testing  lamps 
he  mentions  for  locating  faults  were  very  useful  indeed. 
-Personally  he  (Mr.  Sims)  had  used  them  for  a number 
of  years  and  he  would  never  be  without  these,  as  he,  too, 
had  found  them  more  useful  and  practical  than  a megger 
in  many  cases. 


With  expensive  cables  one  should  not  be  too  quick  to 
adopt  the  “ cut  and  try  again  ” way  of  location.  One  of 
the  chief  troubles  in  connection  with  the  finer  “Bridge” 
tests  wras  in  finding  out  the  exact  sizes  and  lengths  of 
the  cables.  On  town  distributors  where  cables  were  lard 
on  the  level  the  work  was  comparatively  simple,  but  in 
a mine  with  loops  and  sags  and  crossings  and  bends  galore, 
it  was  no  easy  matter  to  measure  exact  lengths.  It  would 
therefore  be  of  great  service  if  all  distributor  and  feeder 
cables  w^ere  clearlv  marked  locally  w*ith  thteir  size,  type  and 
length  between  'boxes. 

Disconnecting  links  in  the  boxes  were  a great  help  in 
time  of  trouble  with  cables. 

Personally  he,  ;Mr.  iMunro,  held  that  the  “coil  of  fine 
wire  and  telephone  receiver  method  ” of  locating  a leak 
or  short  was  more  generally  useful  than  the  dial  compass 
method1 — of  course  with  armoured  cables  there  were  diffi- 
culties in  the  way  of  using  the  tetephone  receiver.  The 
compass  needle  was  aggravatingly  slow  to  com^  to  any* 
thing  approaching  rest,  and  if  there  were  alternating 
currents  or  magnets  about,  then  it  would  come  to  rest  in 
the  wrong  position. 
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The  vertical  shaft  cable  fault  which  Mr.  Cunningham 
referred  to  was  ideal  for  the  compass  and  he  understood 
that  the  passage  of  the  current  in  the  cable  had  magnetised 
the  armouring.  No  doubt  much  cbukl  be  done  to  lessen 
risks  of  breakdown  if  the  first  layout  of  the  A.C.  distri- 
bution included  automatic  (protective  gear  and  leakage 
indicators.  Mr.  Ounningham  had  given  particulars  of 
interesting  repairs  to  motors.  The  “cutting  out  ” or 
“shorting”  of  windings  may,  however,  sometimes  prove 
a risky  experiment  for  they  tended  to  produce  temperature 
or  magnetic  variations  and  often  led  to  more  serious  break- 
down if  the  permanent  repair  be  too  long  delayed. 

There  were  emergencies,  however,  in  which  it  was 
necessary  to  make  these  connections  to  keep  the  work 
going.  Bad  contacts  between  notor  bars  and  the  short 
circuiting  rings  were  formerly  a frequent  cause  of  trouble, 
but  with  the  coming  of  casting-on  of  end  rings  the 
faults  were  not  so  common.  Soldered,  joints  and  con- 
nections in  srtat(*r  or  rotor  had  always  to  be  considered 
as  weak  points  and  melted  golder  had  an  unfortunate  habit 
of  solidifying  again,  perhaps  in  a critical  crevice. 

Those  who  had  seen  or  used  some  of  the  new  elec- 
trical welded  outfits  .wished  that  motor  manufacturers  would 
at  once  proceed  to  apply  this  excellent  process  to  many 
of  the  points  in  armatures  and  rotors  which  were  at  present 
soft  soldered. 

The  paper  showed  that  its  author  had  tackled  soipe 
pretty  tough  jobs  and  undoubtedly  he  would  took  forward 
to  the  day  when  the  British  manufacturers  would  send 
along  (by  high-speed  electric  train)  a replacement  when- 
ever it  was  called  for,  instead  of  saying,  as  they  did  now, 
that  the  order  would  be  fulfilled  in  52  weeks  subject  to 
strikes,  lock-outs,  disputes,  arbitrations,  conferences,  etc., 
etc.  However,  nothing  teaches  like  adversity,  and  prob- 
ably the  best  part  of  an  electrical  engineer’s  training  began 
when  he  was  called  upon  to  locate  and  repair  faults. 

(To  be  continued.) 
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[Books  noticed  in  this  column  will  be  sent  from  Elec- 
tricity Office  to  any  part  of  the  world,  for  the  published 
price , plus  ten  per  cent,  for  postage  ( minimum  2d.)  and 
orders  will  be  appreciated. 

“ Practical  Testing  of  Electrical  Machines.”  By  L. 
Pulton,  A.M.I.E.E.,  and  N.  Wilson,  M.I.E.E.  (Pitman,  6s. 
net.) — This  book,  originally  published  in  1909,  has  been  re- 
vised and  a chapter  has  been  added  w'hich  deals  w ith  the  test- 
ing of  transformers.  This  additional  chapter  adds  to  the  value 
of  the  book,  although  its  previous  contents  are  valuable  to 
those  engaged  in  the  testing  of  electrical  machinery.  The 
outstanding  feature  of  the  book  is,  probably,  the  detailed  tests 
on  induction  motors.  Here,  of  course,  the  Hey  land  dia- 
gram is  explained  in  detail  in  a manner  that  can  be  easily 
understood.  In  another  portion  of  the  work,  the  tests  of  alter- 
nating current  generators  are  adequately  dealt  with.  This 
information  should  be  appreciated  by  those  engaged  on  the 
outside  constructional  staffs  of  our  large  electrical  engineer- 
ing companies.  Another  interesting  feature  is  the  section 
allocated  to  the  testing  of  single-phase  railway  motors 
Electric  traction  will  come  greatly  to  the  fore  in  the  near 
future.  Those  interested  in  alternating  current  traction 
will  be  sure  to  appreciate  this  portion  of  the  work.  Direct 
current  railway  motors  are  very  clearly  dealt  with.  The 
book  is  to  be  recommended  to  all  engaged  in  the  erection 
and  testing  of  electrical  machinery. 

“ Useful  Engineers’  Constants  for  the  Slide  Rule.” 
By  J.  A.  Burns.  3rd  edition.  (Percival  Marshall  and  Co., 
2s.  net). — This  is  another  of  those  eminently  useful  and 
practical  manuals  for  which  Messrs.  Percival  Marshall  and 
Co.  have  gained  such  a high  reputation.  It  shows  in  a 
concise  way  how  a slide  rule  may  be  used  to  the  best  ad- 
vantage in  solving  problems  which  the  practical  engineer 


meets  with  every  day,  and  is  an  excellent  aid  to  rapid  cal- 
culation. In  this  new  edition  a certain  portion  of  new 
material  has  been  added,  and  in  the  “ Weights  and 
Measures”  section  the  quantities  have  been  extended  to 
more  figures  than  can  be  read  from  the  scale  of  an  ordinary 
slide  rule ; an  extension  which  will  render  the  book  even  more 
useful  than  before.  It  can  be  cordially  recommended  to 
oui*  readers. 

Electricity  Supply,  1918-20. — This  publication,  which  has 
just  been  issued  by  the  London  County  Council,  and  the 
price  of  which,  with  maps,  is  5s.  (5s.  3d.  post  free),,  is  a 
return  relating  to  electricity  supply  in  the  London  and  Home 
Counties  Electricity  District  as  provisionally  determined 
by  the  Electricity  Commissioners  under  the  Electricity 
(Supply)  Act,  1919,  showing  the  various  authorities  under 
the  Electric  Lighting  Acts,  iSSi  and  1888,  with  the  authorised 
areas  of  supply ; together  with  an  analysis  of  the  accounts 
of  each  undertaking  - for,  the  year  ended  March  31,  1919 
(.December  31,  1919)  and  also  miscellaneous  statistics  re- 
lating to  capacity,  output,  prices,  assessments,  etc.  It  con- 
tains a very  large  amount  of  matter  which  will  interest 
central  station  engineers  in  all  parts  of  the  kingdom,  and 
the  maps,  which  are  in  colour,  are  remarkably  clear  and  in- 
formative. It  is  altogether  a publication  which  is  well  worth 
perusal  by  supply  engineers  and  local  authorities. 


Small  Sinolk-Piiase  Transformers.  By  E.  T.  Painton, 
B.Sc.,  A. M.I.E.E.  (Pitman,  2s.  6d.  net.)— This  little 
book 'will  be  appreciated  by  many  classes  of  the  electrical 
engineering  community  from  the  fact  that  it  deals  very  well 
with  a very  important  subject.  The  author  truly  says  that 
up  to  the  present  time  the.  design  of  small  transformers 
has  received  little  attention.  In  this  small  volume  the 
small  transformer,  its  principles  of  operation,  regulation  and 
efficiency,  and  requirements  and/  typical  design  are  ade- 
quately dealt  with.  There  appears1  to  be  only  one  fault 
and  this  is  not  of  a technical  nature.  In  the  appendix  the 
derivation  of  formula  for  single-phase  transformers  is  given. 
The  symbols  arc  not  complete.  To  make  them  so,  the 
student  is  referred  to  Chapter  6.  It  would  have  been  much 
better  if  the  whole  of  the  fomula  had  been  given,  thus 
avoiding  the  tiresome  and  unappreciated  method  of  refer - 
ring  back  which  make  some  of  the  older  books  a nuisance. 
The  book  is  illustrated  with  40  exceptionally  clear  diagrams 

Correspondence. 

SYNTHETIC  RESINS  AND  VARNISHES. 

To  the  Editor  of  Electricity. 

•Sir, — The  Electrical  Research  Association  is  actively  In- 
terested in  furthering  the  manufacture  and  use  of  electrical 
insulating  materials  made  from  synthetic  resins  and  var- 
nishes, and  having  the  well-known  heat  resisting  charac- 
teristics associated  with  some  of  these  materials. 

leading  manufacturers  and  users  of  the  raw'  materials 
and  finished  products  are  already  co-operating,  and  it  is 
hoped  that  you  will  be  so  good  as  to  insert  this  letter  in 
your  journal  so  that  persons  not  already  in  touch  with 
the  work  may  have  the  opportunity  of  communicating  with 
the  undersigned. 

Yours  faithfully, 

E B.  Wedmore, 

Director  and  Secretary  British  Electrical  and  Allied 
Industries  Research  Association, 

May  in,  1921.  19,  lothill  Street,  Westminster,  SAV.  1. 
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Trade  Notes. 


Aii  illustrated  folder  .from  Z.  Electric  Lamp  & Supplies  Co., 

Ltd.  (73,  Newman  Street,^W.i.),  gives  the  reduced  price  of  the 
Electrolux  Suction  Cleaner. 

The  Qonoral  Electric  Co.,  Ltd.  (Magnet  House,  Kingsway, 
W.C.2)  have  issued  a leaflet  illustrating  and  pricing 
Osram  lamps  for  use  in  electric  signs.  There  are  two  sizes  of 
lamp,  2.8  and  7.0  watts  respectively,  and  they  can  be  supplied 
with  S.B.C.  and  S.EjB.  as  standard  caps.  , • 

Perfecta  Seamless  Steel  Tube  and  Conduit  Co.,  Ltd.  (Plume 
Street,  Birmingham)  have  prepared  a four-page  leaflet  dealing 
with  the  size  of  steel  tubes  in  greatest  demand.  Weights,  prices 
and  other  particulars  are  given.  The  tubes  are  designed  pri- 
marily for  cycles,  motors,  aircraft  and  general  engineering 
purposes. 

The  “ Installation  and^  Operation  of  Metropolitan- Vickers 
Power  Transformers  ” is  the  title  of  Instruction  Book  No.  5370/1 
issued  by  the  Metrepolitait-Vickers  Elortrical  Co.,  Lid.  (Tratford 
Park,  ^Manchester).  It  is  a most  useful  publication,  of  handy 
size,  mid  fully  lives  up  to  its  title.  Particulars  are  given  con- 
cerning drying  out,  oil  filtration,  drying  and  purifying,  repairs, 
etc. 

From  Donovan  & Co.,  ElectricalManufacturers^and  Suppliers, 
of  47,  Cornwall  Street,  Birmingham,  we  have  received  an  illus- 
trated price  list  No.  1421  which  illustrates  and  prices  at  current 
rates  the  whole  of  the  lines  likely  to  be  used  on  ordinary  instal- 
lations for  housing  schemes,  private  house  wiring  and  k works 
wiring,  which  list  will  be  sent  to  any  interestedjfirm  on  receipt 
of  a trade  card,  when  discounts  will  be  quoted.  * *■>-. 

ThO  Qonoral  Electric  Co.,  Ltd.  (Magnet  House,  Kingsway, 
W.C.2.) , are  issuing  two  window  showcards  demonstrating  in  a 
simple  manner  the  case  for  the  use  oP  Osram  Gasfilled  lamps 
instead  of  Osram  Vacuum  type  lamps.  One  card  deals  with  the 
40  watt  gasfilled  lamp  and  the  other  with  the  60  watt.  Dealers 
and  suppliers  may  find  these  cards  of  value  as  a help  in  getting 
the  general  public  to  appreciate  the  place  of  the  gasfilled  lamp. 

Tho  Metropolitan-Vickors  Electrical  Co.,  Ltd.  (2o,Trafiord  Park, 
Manchester),  have  just  issued  Circular  No.  1426, dealing  in  a general 
way  with  Metropolitan- Vickers  Turbo- Alternators.  The  publi- 
cation is  amply  illustrated  with  half-tone  and  diagrammatic 
blocks,  and  the  construction  ol  the  stator  or  rotor  is  fully  set 
forth.  So  also  is  the  “radial  axial”  system  of  ventilation, 
while  reference  is  made  to  the  construction  of  the  exciter  with 
radial  commutator,  whereby  difficulties  of  current  collection 
due  to  cross-axial  vibration  are  overcome.  Illustrations  of 
machines  up  to  25,000  K.V.R.  are  given,  together  with  fists  of 
machines , installed  or  on  order,  included  being  two  of  31,250 
K.V.A.  each  for  Manchester  Corporation  (Barton). 

The  “ Howarth  ” portable  cinematograph  projector  is  priced, 
described  and  illustrated  (diagrammatically  with  a list  of  all  com- 
ponent parts)  in  a leaflet  received  from  Howlirth  Portable  Projec- 
tor (26,  Church  St.,  Charing  Cross  Road,  W.C.i).  It  is  entirely 
constructed  of  metal,' has  two  fireproof  spool  boxes  and  chain 
take-up,  and  in  all  other  ways  complies  with  the  conditions  of 
the  Cinematograph  Act.  Where  no  supply  is  available  accumu- 
lators can  be  used.— Another  leaflet  reiers  to  the  firm  s Auto- 
matic Day  and  Night  Advertiser,  an' electrical  device  exhibiting 
ten  pictures  (of  dia.  about  14  ins.)  automatically  for  three  to 
five  seconds  each  in  daylight.  At  night  or  in  diffused  daylight 
pictures  3 It.  6 in.' dia.  can  be  exhibited  on  a screen.  It  should 
merit  investigation  as  a novel  advertising  device. 

An  addition  is  made  to  the  convenient  series  of  catalogues 
measuring  8 Jin.  by  5 Jin.  issued  by  the  Sun  Electrical  Co.,  Ltd. 
(118-120,  Charing  Cross  Road,  W.C.2),  by  list  No.  313,  Electric 
Switch  and  Fuse  Gear.  It  embraces  the  Apex  switchgear, 
Sunco  H.O.  fuseboards,  ironclad  switch  fuse  gear,  knife  switches, 
accumulator  charging  panels,  etc.  Other  of  the  Sun  Company  s 
recent  leaflets  and  folders  include  one  dealing  with  the  well-known 
Xcel  electric  iron,  the  “Sunshine”  Suction  Cleanei,  the  A.B.C.. 
Super  Electric  Washing  Machine  and  Wringer,  and  the  “Lesco 
Lamp  Holder.  The  “ Sunshine  ” cleaner  is  provided  with  a 
spiral  brush  rotated  direct  from  the  wheels  of  the  machine,  and 
is  so  designed  that  the  cleansing  air  is  drawn  over,  under  and 
through  the  meshes  of  the  rug  or  carpet  being  cleaned.  It  is 
claimed  that  only  the  “ Sunshine”  combines  all  these  points, 
which  are,  without  doubt,  most  valuable  ones.  A feature  ot  the 
A.B.C.  Wasjici.  is  that  the  soiled  fabrics  are  rocked  and  tossed 
to  and  fro  as  well  as  being  lifted  and  dipped  in  the  sudsy  waiter. 
The  folders  dealing  with  both  the  cleaner  and  washer  are  par- 
ticularly well  conceived  and  executed. 


Credenda  Conduits  Co.,  Ltd.,  now  have  a Glasgow  ofiice  at 
97,  Waterloo  Street.  ' , * 

Salterns,  Ltd.  (Parkestone,  Dorset)  have-taken  over  the  manu- 
iactuie  and  sale  ef  hydraulic  turbines  and  accessories  to  the 
design  and  under  the  supervision  of  Mr  Percy  Pitman, 
M.I.Mech.E.,  lately  carrying  on  business  at  25,  Victoria  Stieet, 
S.W.i.  A new  catalogue  is  in  preparation,  and  will  be  for- 
warded to  those  interested  in.  the  development  of.  watei  -power 
on  application  as  soon  it  is  completed. 

Osram  Folder,  D.fe.  2393  issued  by  the  G.E.Q.  groups  Osram 
Gasfilled  lamps  thu.> : — For  private  house  lighting,  etc.,  40  and 
60  watts,  100-260  volts,  for  low-voltage  circuits  20-65  volts, 
15,  30  and  60  watts,  and  for  the  lighting  of  large  areas  100,  20c, 
300,  500,  1,000,  and  1,500  watts  in  various  voltages.  The  method 
is  rather  convenient,  and  the  folder  may  be  of  considerable 
value  as  an  appeal  to  small  consumers. 

The  most  recent  Wireless  Catalogue  issued  by  Economic. 
Electric  Ltd.  (10,  Fitzroy  Square,  W.i.)  is  a distinct  advance 
on  the  preceding  one.*  It  has  been  increased  by  8 pp.  and  now 
runs  to  28,  all  conveniently  and  compactly  arranged,  and  con- 
taining particulars  of  the  apparatus  and  accessories  requiied 
in  smaller  wireless  telephonic  and  telegraphic  stations.  We 
note  especially  two  features  : (1)  There  is  a helpful  contents 
index  and  (2)  prices  have  been  materially  reduced  all 
round. 


Various  Items. 


Motor  for  8ale.-f-An  advertiser  has  for  sale  a 10-h.p.  motor 
and  starter.  For  particulars  see  a small  advert. 

Preston. — In  view  of  the  coal  shortage  an  oil-burning  set 
ha*  been  installed  at  the  Corporation  Tramways  power  station. 

Situation  Vacant. — A skilled  founder  a.nd  electro-plater 
is  wanted  to  assist  in  working  up  a business  in  London.  For 
lull  particulars  see  a small  advert. 

Inst.  C.E. — At  the  annual  general  meeting  Mr.  W.  B.  Worthing- 
ton wa3  elected  president  for  the  year,  beginning  in  November. 
Among  the  ordipary  members  of  Council  are  Colonel  R.  E.  B. 
Crompton,  Capt.  H.  Riall  Sankey,  and  Sir  John  F.  C.  Snell. 

Ammanford.; — The  R.D.  Council  has  decided  to  instal  electric 
light  in  all  their  houses.  Lamps  will  be  fitted  in  all  the  rooms 
on  both  floors,  and  the  architect  (Mr.  David  Thomas)  states 
that  the  sum  of  £10  was  included  in  the  contract  .prices  pf  each 
house  for  this  purpose. 

Cheers. — The  removal  of  the  offices  of  the  Institution  of 
Electrical  Engineers  to  itfc  own-  building  will  begin  on  Tuesday, 
May  17,  and  on  and  after  that  date  all  communications . to 
the  Institution  should  be  sent  to  Savoy  Place,  Victoria  Embank- 
ment, London,  W.C.2.  The  telephone  number  will  continue 
to  be  Gerrard  764,  and  the  telegraphic  address,  “ Voltampere-, 
Phone,  London.” 
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ELECTRIC  LIGHT  WIRING  SYSTEMS 

An  essentially  practical  paper  on  electric  light  wiring 
systems  was  read  at  the  meeting  of  the  National  Associa- 
tion of  Supervising  Electricians  on  Tuesday,  May  10, 
by  Mr.  F.  T.  Alldread,  in  which  the  advantages  and  dis- 
advantages of  various  wiring  systems  were  reviewed. 

A screw  conduit  installation  efficiently  carried  out  should 
consist  of  heavy  gauge  steel  tubing,  preferably  solid  drawn, 
although  both  welded1  and  brazed  conduit  of  the  same 
gauge  have  proved  fairly  satisfactory.  The  chief  advan- 
tages of  the  conduit  system  were  stated  as  follows : — 

(1)  Good  mechanical  protection  to  the  y.I.R.  wires, 
and  very  suitable  for  burying  in  walls  and  ceilings. 

(2)  If  pioperly  installed,  the  wires  can  be  easily  drawn 
out  when  faulty,  and  new  ones  replaced  without  disturb^ 
ing  the  decorations. 

(3)  If  desired,  the  system  can  be  made  practically  water- 
tight. 

(4)  Complete  protection  from  fire  due  to  electrical  causes 
is  given  in  buildings  where  this  system  is  installed,  except 
at  the  fittings  and  switches. 

The  disadvantages  of  this  system  are  : — 

(1)  The  V.I.R.  wires  being  encased  in  a conductor  at 
earth  potential  (usually  at  the  same  difference  of  potential 
as  the  Supply  voltage)  are  always  under  electrical  stress 
which  tends  'to  break  down  the  insulation,  and  is  usually 
quite  successful  in^  doing  so  wherever  the  same  is  weak, 
even  though  not  low  enough  to  be  dangerous. 

(2)  The  conduits  being  watertight  (at  any  rate  wherever 
dips  without  joints  are  made)  any  moisture  that  is  collected 
is  held,  which  corrodes  the  conduits  causing  chemical 
action  to  take  place  in  the  insulation  of  tihe  wires,  and 
thus  causing  breakdowns. 

(3)  If  installed  in  places  where  there  is  an  excess  of 
moisture  in  the  air,  the  conduits  will  very  quickly  corrode 
and  thus  attack  the  insulation  as  before  mentioned,  or  if 
lead-covered  wires  are  used  instead  of  braided  V.I.R. , 
electrolytic  action  will  occur  between  the  lead  and  steel, 
thus  causing  the  steel  to  be  eaten  away,  this  action  being 
greatly  accentuated  in  places  where  the  air  is  charged  with 
damp  salt  or  acid,  such  as  by  the  sea  shore,  in  large 
kitchens,  stables,  chemical  factories,  etc. 

’ {4)  The  system  is  very  expensive  td  install  and  cannot 
be  used  on  tne  surface  where  appearance  is  of  consideration. 

Steel  conduit  with  continuity  grip  couplings  make  a 
fairly  good  substitute  tor  screwed  conduit,  with  the  advan- 
tage that  it  is  somewhat  cheaper,  but  cannot  be  used  in 
places  where  It  is  desired  to  make  the  conduit  work  water- 
tight Steel  conduit  wrtih  plain  “ push-on”  couplings  is  a 


system  which  has  been  condemned  by  the  Institution  of 
Electrical  Engineers  and  most  of  the  fire  offices,  although 
it  is  still  being  used  very  largely  in  the  cheapest  class  of 
work.  Mr.  Alldread  did  not,  therefore,  comment  on  this 
system,  although  be  stated  it  is  an  open  question  as  to 
its  suitability  in  small  installations  in  dry  buildings,  such  as 
private  houses. 

^Vood  casing  and  capping  was  lecommended  as  an  excel- 
lent system  where  installed  on  the  surface'  in  dry  build- 
ings, there  being  no  clanger  from  electric  shock*,  and  very 
little,  if  any,  with  regard  to  fire  from  electriciaj  causes. 
Such  installations  would  last  a very  long  time;  in  fact, 
provided  the  wires  Were  not  disturbed,  the  installation 
would  be  quite  efficient  long  after  the  insulation  had 
perished.  However,  at  present  the  first  cost  was  practically 
the  same  as  screw  conduit,  which  Mr.  Alldread  regarded 
as  a disadvantage,  whilst  another  disadvantage  was  the 
difficulty  of  obtaining  efficient  labour,  the  average  wire- 
man  usually  having  very  little  skill  in  handling  wood 
casing  to-day. 

Discussing  lead  or  alloy-covered  wires,  fixed  direct  on 
the  surface  of  walls  and  ceilings  or  under  floors  by  means 
of  saddles  or  straps,  the  author  stated  that  either  of  the 
various  systems  of  this  type,  or  plain  leadcovered  V.I.R. 
wires,  form  an  efficient  /and,  durable  installation  under 
suitable  conditions,  and  generally  are  considerably  cheaper 
than  either  screw  conduit  or  casing.  All  of  these  systems, 
however,  were  mbre  or  less  subject  to  mechanical  damage. 
Whilst  the  harder  the  alloy  used  the  .more  immune  would 
the  system  be,  yet  it  was  found  in  practice  that  the  harder 
the  alloy  the  more  difficult  and  expensive  it  was  to  install. 
Where  fixed  on  the  surface,  especially  with  plain  lead  or 
the  softer  alloys,  the  wires  were  very  liable  to  sag  on 
horizontal  runs,  even  though  the  fixings  had  been  put  in 
at  very  short  intervals.  Thus  these  systems  were  apt  to 
be  unsightly.  Most  of  the  makers  now  made  up  two  or 
three  wires  in  one  casing,  so  that  it  was  possible  to  carry 
out  the  wiring  to  points  and  switches  with  only  one  cas- 
ing, thus  improving  the  appearance.  One  great  advantage 
was  that  if  the  ends  were  properly  protected  the  wires 
were  immune  from  damage  due  to  impurities  or  damp  in 
the  air. 

Coming  to  hard  rubber-cased  V.I.R.  wiring,  so-called 
cab-tyre,  Mr.  Alldread  said  he  was  unable  to  state  personal 
experience  of  installations  on  this  system  that  had  been 
erected  for  any  lengthy  period,  but  the  following  disadvan- 
tages had  been  noted  : — The  rubber  casing  has  a tendency  to 
crack  and  open  where  the.  wires  have  been  bent  to  a very 
sharp  angle,  thus  exposing  the  insulation  to  any  damp  or 
corrosion  that  may  be  present.  This  has  been  found  to 
occur,  however,  only  after  the  installation  has  been  in  use 
for  one  or  two  years.  Again,  this  wiring  is  moje  or  less 
ragged  and  unsightly  where  installed  on  the  surface,  as  a 
oertain  amount  of  sagging  on  horizontal  runs  is  unavoid- 
able. 

For  factory  and  similar  purposes,  ordinary  V.I.R.  braided 
cables  fixed  by  means  of  porcelain  or  other  cleats  form  very 
serviceable  and  cheap  installations,  but  extra  protection  must 
be  given  where  the  wires  are  liable  to  mechanical  damage. 
The  insulation  of  the  wires,  being  only  of  a secondary 
nature,  especially  on  pressures  of  100  volts  and  lower,  the 
cheaper  grades  of  wire  can  be  used,  and  once  installed,  can 
generally  be  relied  upon  to  last  a great  number  of  years, 
even  after  the  insulation  itself  has  perished.  In  chemical  or 
salt-laden  atmospheres,  however,  the  very  highest  grade  of 
rubber  insulated  wire  should  be  used. 

In  buildings  which  have  lofty  roofs  or  ceilings,  and  ap- 
pearance is  not  important,  successful  use  may  be  made  of 
bare  copper  or  aluminium  wires  stretched  tightly  on  poroe- 
lain  insulators,  but  any  wiring  that  has  to  be  within  reach 
must  be  insulated  and  protected.  A combination  of  V.I.R. 
cleat  wiring  and  bare  conductors  forms  the  cheapest  class 
of  installation  in  certain  buildings,  and  will  generally  be 
found  to  be  very  durable  and  free  from  faults.  Another 
similar  system  is  that  of  flexible  insulated  wires  on  button 
insulators,  which  has  been  very  much  used  on  the  Continent. 
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A long  and  interesting  discussion  followed,  in  which 
many  differences  of  opinion  manifested  themselves.  Cab- 
tyre  cable,  in  particular,  came  in  for  much  comment.  It 
was  suggested  that  the  manufacturers  of  this  type  of  cable 
were  not  wise  in  claiming  that  it  is  suitable  for  any  and 
every  set  of  conditions,  and  instances  were  mentioned  in 
which  has  proved  extremely  successful.  On  the  other 
hand,  one  disadvantage  of  it  to  which  attention  was  called 
was  the  ends  of  the  cable,  which,  it  was  said,  are  too  often  ex- 
posed to  the  elements.  Reference  was  also  made  to  the 
variation  of  policy  on  the  part  of  different  supply  authorities 
in  regard  to  allowing  the  use  of  cab-tyre,  Stannos  and  simi- 
lar systems  to  be  carried  under  floors,  and  some  speakers 
failed  to  appreciate  the  difference  between  this  and  ordinary 
wiring  in  wood  casing  under  floors, 

Mr.  Crowdy,  who  represents  the  Association  on  the 
Institution  of  Electrical  Engineers  Wiring  Rules  Commit- 
tee, spoke  of  discussions  by  that  body  which  had  resulted 
in  passing  a resolution  in  favour  of  running  two  wires  of 
opposite  polarity  in  wood  casing  without  the  intervening 
fillet.  The  reason  put  forward  for  this  was  that  more  fires 
had  occurred  through  the  wood  fillet  than  from  any  other 
cause,  but  subsequently  this  decision  was  rescinded.  A 
strong  plea  for  the  V.I.R.  cleat  wiring  was  put  in  by  Mr. 
Revell,  who  spoke  of  26,000  lights  installed  on  this  system 
by  1913  in  the  permanent  barracks  at  Aldershot.  In  this 
installation  the  greater  part  of  the  repairs  were  said  to  be 
due  to  wilful  damage,  but  the  whole  work  of  maintenance 
was  managed  by  one  man  and  two  boys,  earth  seldom 
occurred,  and  a fire  was  unknown. 

The  proportion  of  wages  to  total  cost  was  also  commented 
upon.  Mr.  Alan  Kirk  said  that  in  1913*14  the  cost  of  labour 
was  about  25  per  cent,  of  the  total,  but  now  it  was  60 
per  cent.  Mr.  Alldread,  in  his  reply  on  this  point,  said  he 
would  put  the  present  day  cost  of  labour  at  a higher  figure 
than  that,  because  his  experience  was  that  it  amounted 
to  from  three  to  four  times  the  pre-war  figure.  Another 
matter  which  drew  some  discussion  was  the  quality  of 
workmanship.  Some  speakers  were  more  or  Ie9s  general 
in  their  condemnation  of  the  lower  quality  of  work  to-day 
compared  with  that  of  some  years  ago,  and  in  particular 
it  was  stated  that  present-day  wiremen  had  very  little  skill 
with  wood  casing.  On  the  other  hand,  it  was  pointed  out 
that  the  apprentices  now  coining  from  the  trade’s  training 
schools  show  a very  high  standard  of  workmanship,  equal, 
if  not  bettter,  to  that  of  the  old-fashioned  wireman,  whose 
good  work  is  so  often  commented  upon  in  discusions  on 
electric  wiring.  Differences  of  opinion  also  manifested  them- 
selves qn  the  author’s  statement  that  wood  casing  costs  as 
much  as  screw  conduit.  One  speaker  said  that  wood  casing 
did  not  cost  more  than  half  that  of  screw  conduit,  but  Mr. 
Alldread  replied  that  his  view  was  based  upon  recent 
estimates,  and  he  found  it  quite  as  cheap  to  put  in  screw 
conduit  as  wood  casing.  Another  practical  point  touched 
•upon  was  bow  best  to  overcome  the  difficulties  created  by 
condensation,  and  the  useful  suggestion  was  made  that 
holes  should  be  drilled  in  draw  boxes  and  elsewhere  to  pro- 
vide an  efficient  ventilation  of  the  conduit  and  so  keep  it 
thoroughly  dry.  Whatever  differences  of  opinion  were  found 
to  exist  upon  the  practical  details,  there  was  unanimity  of 
opinion  that  the  one  aim  should  be  to  reduce  the  cost  of 
wiring,  consistent  with  efficient  work,  to  the  lowest  possible 
point,  if  the  hope  of  seeing  all  houses  wired  for  the  use 
of  electricity  is  to  be  realised. 

The  British  Enginetrs’  Association. — The.  annual  general 
meeting  of  the  British  Engineers’  Association  took  place  at 
32,  Victoria  Street,  London,  S.W.  1,  or  Thursday,  12th  inst.,  and 
at  a meeting  of  the  Council  of  the  Association  that  followed, 
Mr.  Nevile  Gwynne,  late  Chairman  of  the  Executive  Committee, 
was  elected  President  of  the  Association,  in  place  of  the  retiring 
President,  Colonel  O.  C.  Armstrong,  D.S.O.,  who  had  occupied 
the  position  of  president  for  three  years,  and  to  whom  a very 
hearty  vote  of  thanks  was  accorded.  Mr.  E.  W.  Petter  was 
elected  Chairman  of  the  Executive  Committee  in  succession  to 
Mr.  Nevile^G Wynne. 


THE  POSSIBILITIES  OF  ELECTRIC  HEAT 
ACCUMULATOR  STOVES. 

During  a lecture  to  a society  of  engineers  in  Switzer- 
land,  Herr  Paid  Beuttner  stated  that  electric  heat 
accumulator  stoves  are  now  made  on  three  systems : 
(1)  By  means  of  hot  water.  When  the  water  is  heated 
to  1200  C.  and  cooled  to  40°  C.  an  accumulating 
capacity  of  71 ,000  (heat  units  is  produced  per  cubic  metre 
of  storage  capacity.  (2)  By  means  of  steam  under  a 
pressure  of  13  (atmospheres.  In  this  case  the  ac- 
cumulating capacity  when  the  steam  is  cooled  from 
190°  C.  to  no°  C.  is  68,000  heat  units.  (3)  By  means 
of  a solid  block  of  mhterial  heated  to  500°  C.  When 
oocled  to  aoo°  C.  the  accumulating  capacity  is  90,000’ 
heat  units. 

The  heating  stove  at;  present  in  use  requires  during 
a short  space  of  time  a large  amount  of  current,  par- 
ticularly in  the  morning  and  evening,  which  on  technical 
grounds  is  a great  drawback.  The  modem  accumu- 
lator stove  is  continuously  heated  -for  15  hours  (the 
lighting  hours  being  excluded).  The  rate  of  use  of 
current  during  the  time  mentioned  is  small,  and  the 
temperature  available  in  the  stove  is  so  high  that  at 
any  time  meals  can  be  cooked.  Experiments  which 
were  made  under  the  supervision  of  the  Electrical 
Society  proved  that  the  following  amounts  of  current 
were  used  for  cooking  the  meals  of  an  average  large 


family K.W.-hours. 
For  the  morning  meal  ...  ...  ...  0.87 

For  the  mid-day  meal  ...  ...  3.00 

For  the  evening  meal  1.95 

Amount  allowed  for  losses  in  current  ...  6.50 

Total  ...  12.32 


In  addition,  water  is  at  the  siame  time  heated  for 
washing  up.  This  consumption  of  12.32  k.w. -hours 
entails  a demand  rate  of  0.8  k.w.  during  15  hours 
only ; thus  it  is  possible  to  attach  the  accumulator 
stoves  to  any  lighting  circuit.  At  rates  charged 
in  Zuricib  the  tactual  cost  per  diay  is  1.25  frs.  where 
electric  current  is  used  directly  for  cooking  the  meals 
of  an  average  family;  where  used  ini  an  accumulator 
stove  the  cost  would  be  0.79  frs.  per  day.;  or  assuming 
a night  current  price  of  3 cents,  the  cost  with  an 
accumulator  stove  would  be  reduced  to  0.45  frs.  These 
accumulator  stoves,  which  are  heated:  by  warming  rods 
of  silicium  carbonate*  can  be  arranged  to  bum  wood: 
or  coal  in  case  the  current  were  cut  off  owing  to  a 
scarcity  of  water  or  other  reasons. 

The  use  of  electricity  for  heating  has  spread  rapidly 
in  certain  industries,  particularly  in  the  case  of  baking 
ovens,  which  are  also  made  to  use  the  silicium  car- 
bonate rods.  It  should  be  noted  that  every  variety  of 
baking  oven  is  adaptable  for  electrical  heating.  The 
alterations  necessary  can  be  carried  out  in  a few  days, 
and  in  such  a way  that,  although  the  current  is  meant 
to  be  used  regularly,  the  oven  may  be  stoked  with  coal 
or  wood  should  it  be  found  necessary. 

The  Electricity  Supply  Undertaking  in  the  Lyons 
(France)  district  has  now  agreed  to  a special  tariff 
(about  $d.  per  unit)  for  heat  accumulating  appliances 
operated  during  the  night. 

Have  the  possibilities  of  this  method  for  our  own 
country  been  investigated  as  they  might? 

•Silicon  Carbide,  Silundum  or  Silicon  Oxycarbide  is  probably 
intended. 
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Wberi,  a,fe^r  months  ago,the  Benjamin  Electric,  Ltd. 
(Brantwood  Works,  Tariff  Road,.  Tottenham,  N.17),  fesned 
an  interim  catalogue  of  their  manufactures*  we  noted  the 
value  and  completeness  of  the  information,  it  contained.  The 
complete  catalogue  of  Benjamin  Products  has  now  been  pro- 
duced and  we  can  say  without  hesitation  that  it  meets  to 
the  full  the  requirements  of  contractors  and  engineers  en- 
gaged in  the  all-important  question  of  industrial  illumina- 
tion cm  which  we  need  not  here  dilate. 


Fig.  1. 

The  publication  is  on  the  loose-leaf  principle  and  is  divided 
into  sectic ns readily  marked  off  one  from  the  other.  Section 
I.  deals  with  the  requirements  of  correct  industrial  lighting, 
treating  of  the  necessity  of  avoiding  glare,  providing  a 
sufficient  intensify  of  illumination,  proper  direction  of  light 
rays,  good  diffusion,  steady  light  sources,  proper  intensity 
on  walls  and  ceilings,  and  the  attainment  of  simplicity,  re* 
liability  and  economy.  We  reproduce  in  Fig.  1 a photo- 
graph showing  the  pupil  of  the  eye  contracted  under  ex- 
cessive glare  and  shutting  put  light,  thereby  impairing  the 


„ Fig.  2. 

sight,  and  in  Fig.  2 a photograph  of  the*same  pupil  ex- 
panded and  letting  in  the  amount  of  light  necessary  for  cor- 
rect vision.  Passing  on,  the  four  types. of  lighting  used  in 
industrial  plants  are  considered  in  detail — the  four  types 
are  (i.)  general,  (ii.)  localised,  (iii.)  combined  ‘ general  and 
localised,  and  (iv.)  modified  general  lighting.  Under  the 
heading  of  general  illumination  data,  there  are  several  pages 
of  information,  including  tables  and  graphs  on  height  and 
spacing  of  light  units  of  different  sizes  and  with  different 
fittings,  of  great  use  to  contractors  and  engineers..  The 
foot  candle  intensity  necessary  in  various  industries  is  also 
given,  as  well  as  general  reference  tables  and  information. 

When  we  come  to  the  lighting  fittings  themselves,  we  find 
them  amply/  illustrated  and  described,  characteristic  distri- 
bution curves  being  given  where  necessary,  and  dimensions 
and  prices  included.  'From  such  a collection  of  fittings  as 
are  made  by  the  Benjamin  Co.,  it  is  difficult  to  pick  out 
any'  for  special  reference,  but  the  “ Anti-glare  ” Biflector 
fittings  for  interior  or  exterior  use  with  gasfilled  lamps 


automobile  accessories,  and  Section  VII.  to  accessories  and 
spare  parts  for  Benjamin'  Specialities.  A catalogue  number 
index  completes  the  catalogue,  which  is  a most  commendable 
publication. 


RELIABILITY  OF  AUTOMATIC  TELEPHONE 
EQUIPMENT. 


might.' be  referred  to.  The  “ distributing  **  type  is  seen  in 
Fife  3,  and  is  particularly  suitable  for  lowcefling  workshops, 
nuftvay  station  platforms,  shop  lighting,  etc. 

Section  II.  is  devoted  to  outside  lanterns  and  well-glass 
fittings,  Section  III.  to  various  lighting  devices.  Section  IV. 
to  shep-window  lighting  specialities,  Section  V.  to  indus- 
trial signals  for  high  voltage  A.C.  or  D.C.,  Section  VI.  to 


An  interesting  report  on  an  experiment  carried  out  by 
the  Automatic  Electric  Company  in  order  to  compare  the 
wearing  qualities  of  the  brass  punchings  that  go  to  make 
up  the  contact  bank  if  a Strowger  switch,  with  similar 
punchings  made  from  a newly  developed  alloy,  is  quoted 
in  the  last  issue  of  the  Automatic  Telephone . To  perform 
this  experiment  a contact  bank  was  constructed)  having 
one  level  of  standard  brass  contacts  and  another  level  of 
contacts  of  the  new  alloy.  Each  of  the  two  levels  was 
fitted  with  a set  of  standard  brass  wiper  springs  mounted 
in  such  a way  that  one  Upward  step  of  the  shaft  would 
bring  each  wiper  opposite  its  corresponding  level. 

A circuit  was  then  arranged  to  operate  so  that  the  shaft 
made  one  vertical  step,  rotated  the  wipers  over  ten  of  the 
contacts  of  their  respective  levels,  ana  then  released,  the 
operation  being  repeated  continuously  for  a Ipenod  of 
several  weeks.  A meter  was  wired  in  the  circuit  for  the 
purpose  of  counting  the  number  of  operations.  When  the 
meter  had  registered  a total  of  400,000  calls,  the  bank  was  re- 
moved for  inspection.  Without  going  into  the  comparative 
durability  of  the  materials  under  test,  the  condition  of  the 
level  of  standard  brass  contacts  revealed  some  interesting 
facts.  These  contacts  were  found  to  have  been  worn  not 
quite  half-way  through.  When  it  is  considered  that  the 
spring  tension  of  the  wipers  diminished  as  the  wear  on 
the  contacts  increased,  the  indications  were  that  the  con- 
tacts could  have  withstood  at  least  twice  as  many  operations, 
or  a total  of  800,000,  before  deteriorating  to  the  point  where 
good  service  was  no  longer  possible. 

These  operations  took  effect  on  one  level  of  contacts 
only,  whereas  in  a connector  switch,  for  example,  the  total 
number  of  calls  would  be  distributed  fa'irly  evenly  over  all 
ten  levels,  i.e.,  the  test  indicated  th<t  a connector  bank 
should  be  able  to  withstand  the  wear  incident  to  the  making 
of  8,000,000  calls.  Assuming  that  a connector  switch  car- 
ries traffic  amounting  to  an  average  of  100  to  i.4°  «d*s  P«f 
day,  a connector  bank  would  • ’-e  capable  of  withstanding, 
roughly,  from  150  to  200  years  of  actual  service. 

If  the  bank  is  mounted  on  a first  selector  switch,^  it 
will  of  course,  wear  somewhat  faster  due  to  the  fact  that 
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first  selectors  ordinarily  operate*  at  a somewhat  higher 
efficiency  and  the  fact  that  very  often;  some  of  th$  levels 
are  44  dead,”  that  is.  they  carry  no  traffic.,  Assurping  ^an 
extreme  condition  where  ;the  majority  of'  fhe  traffic  works 
from,  say,  two  levels  of  the  fprst  selectors,  and  assuming  that 
each  selector  will  carry  from  150  to  200  calls  -per  day,  ^he 
data  furnished  by  the  experiment  would  indicate  the  useful 
life  of  the  selector  bank  to  be  approximately  from  33  to  44 
years.  ’ 

It  is  further  added  that  the  test  apparatus  was  made  of 
standard  materials  drawn  from  the  factory,  and  that  practi- 
cally no  attention  was  given  while  the  tesfw^s  on. 


PILWRLWYD  DEMONSTRATION  FARM. 

The  Pilwrlwvd  Agricultural  Institute  and  Demonstration 
Farm,  which  was  purchased  by  the  Carmarthenshire  County 
Agricultural  Committee  for  £1 8,000,"  is  being  brought  up- 
to-date  by  a further  expenditure  of  .£3,000.  Tihe  question 
of  either  installing  a generating  plant,  or  of  purchasing 
electricity  from  the  Carmarthen 4 system,  hasvbeen  considered 
and  it  has  been  decided  to  install  an  oil-engine  set.  It  is 
now  urged  that  electricity  should  be  used  at  the  Institute 
for  the  improvement  of  crops,  etc. 

It  is  interesting  to  note  some  of  the  arguments  used  con- 
cerning the  merits  of  the  proposed  systems  of  electricity 
supply 

The  architect  thought  it  would  be  better  to  get  the  supply 
from  the  town,  and  this,  he  estimated,  would  cost  about 
.£600.  Their  own  installation  wpuld  cost  about  £’500  to 
put  in.  Mr.  LI.  Griffiths  (Toulon)  said  farms  of  the  future 
would  have  electricity  installed  in  them,  and  in  an  institute 
where  young  men  were  to  be  educated  in  farming,  the 
students  should  certainly  be  taught  the  way  to  deal  with 
electric  plant  sc  that  they  might  know  what  to  do  when  on 
their  own  farms  if  something  went  wrong  with  it.  Mr.  Davies 
(Pistyllgwyn)  said  manv  farmers  ^n  the  county  were  think- 
ing of  going  iin  for  electric  light  on  their  farms,  at  it  was 
a very  important  part  of  the  education  of  farmer’s  sons  to 
have  practical  experience  in  the  working  of  it  at  their 
‘institute.  Pilwrlwvd  might  teach  them  more  in  this  respect 
than  in  any  other  phase  of  farming. 


BRITISH  INDUSTRIES  FAIRS. 


The  report  of  a Committee  appointed  by  the  Board  of 
Trade  to  consider  the  best  policy  to  be  adopted  in  future  as 
regards  British  Industries  Fairs  is  welcome,  in  that  it  sug- 
gests that  the  Department  responsible  does  not  intend  to 
allow”  itself  to  get  into  a groove.*'  For  the  past  two  years 
the  Fairs,  Avhich  wrere  inaugurated  during  the  war,  have 
been  held  simultaneously  in  London,  Birmingham  and 
Glasgow,  and  the  electrical  interest  for  the  most  part  has 
been  concentrated  in  the  Birmingham  Fair,  to  which  was 
allocated  electric  light  fittings  and  apparatus,  which  really 
constituted  the  sole  electrical  side  of  all  three  Fairs. 

Suggestions  have  been  made,  however,  for  widening  the 
scope  of  the  Fairs,  and  among  them  is  that  electric  hoist- 
ing appliances,  cranes,  elevators,  etc.,  and  lamps,  should 
be  added  to  the  London  Fair,  and  not  be  confined  ex- 
clusively to  the  Birmingham  Fair.  The  Committee  is  of 
tihe  opinion  that  the  Glasgow”  Fair  should  be  abandoned, 
owing  to  the  lack  of  support  which  it  has  received,  and 
although  it  is  in  favour  of  there  being  only  one  fair,  and 
that  in  London,  it  gives  w”ay  to  the  strong  feeling  in  Bir- 
mingham that  one  should  continue  to  be  held  there,  a>nd 
suggests  that  the  exhibits  hitherto  accommodated  in  Glasgow 
should  be  transferred  either  to  Birmingham  or  !x>ndon. 
The  Committee  S\so  favours  the  view  that  the  scope  of 
the  Fairs  should  be  extended  in  the  directions  indicated, 
and  in  the  absence  of  any  suggestions  for  a comprehensive 
electrical  exhibition  in  the  near  future,  it  would  not  seem 
to  (be  at  all  a bad  plan  to  include  as  many  electrical  exhibits 
as  possible,  both  in  London  and  Birmingham.  At  the  same 
time,  one  cannot  help  feeling  that  it  wrould  be  a good 


thiflg  ifT  at  any  rate,  the  leading  industries  of  ^ the  country 
were  to  take  in  hand  this  question  of  exhibitions,  and  handle 
it  in  a more  lively  spirit  than  has  hitherto  been  shown.  ^ It 
i$  many  years  since  the  electrical  industry  had  an  exhibition , 
and  the  (period ' since  the  last  one  has,  of  course,  been  un- 
duly extended  owing  to  the  war,  but  there  is  little  doubt 
that  regular  exhibitions  do  serve  to  keep  the  pfogress  of 
industries  before  the  public  notice.'  We  have  only  to  look 
at  the  annual  motor-car  and  commercial  vehicle  exhibitions 
to  prove  this.  We  kftow  that  the  Electrical  Department 
Association  is  carrying  out  its  propaganda  work  most 
effectively;,  but  it  can  hardly  be  denied  that  the  general 
publicity  which  would  be  given  to  a big  electrical  exhibition 
would  be  all  to  the  good  if  such  an  exhibition  took  place 
at  regular  intervals.  It  would  then  only  be  necessary  for 
the  iBoard  of  Trade  Fairs  to  deal  with  those  smaller  trades 
which  are  not,  perhaps,  sufficiently  large  to  warrant  holding 
individual  exhibitions  of  their  own  under  the  auspices  of 
their  particular  trade  associations. 


THE  44  LESCO”  LAMPHOLDER. 


The  “Lesco"  lampholder,  described  in  Electricity  for 
Jan.  30th*  1920,  has  been  improved,  and  the  1921  model  is  de- 
signed for  the  fixing  of"  shades  in  the  orthodox  way,  ex- 
cepting that  a coarse  rolled  thread  replaces  the  usual  fine 
thread^  so  that  the  operation  of  fitting  or  removing  a shade 
is  quickly  effected.  Combined  with  the  description  pre- 


Lesco  ” Patent 
Lampholder. 


Lesco  **  Holder. 
Sectional  View 


viously  given,  the  illustrations  herewith  explain  the  con- 
struction of  the  1921  “ Lesco,”  which  is  guaranteed  to 
carry  10  amps.  The  cordrgrip  will  sustain  a pull  of  50  lb., 
needs  no  cutting  away  and  will  take  any  size  flex  up  to 
70-40. 

A sample  lampholder  will  be  sent  to  trade  users  for  test 
on  application  to  the  Sun  Electrical  Co.,  Ltd.,  118-120, 
Charing  Cross  Road,  W.C.2. 


ATCuf  in  prices.  — Messrs.  Eastick  are  making  some  special 
offers  in  flex,  switches,  instruments,  etc.  See  small  advert. 

E.T.U.  Conference. — Seventy  delegates  from  all  parts  of  the 
country  attended  a special  conference  of  the  Electrical 
Trades  Union  at  Blackpool  last  week.  Mr.  J.  W.  Ball,  of  Man- 
chester, the  president,  has  occupied  the  chair.  The  fact  that 
several  thousands  of  members  are  on  strike  against  wage  reduc- 
tion added  special  importance  to  the  proceedings.  The  meetings 
were  private.  Following  the  presidential  address  the  conference 
approved  of  the  principle  of  amalgamating  with  other  trades 
unions.  Reports  were  given  as  to  the  position  of  the  strike  all 
over  the  country. 
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AFTER  THE  STRIKE? 

STRIKE! 


Q Is  your  supply  of  Publicity  Matter  all 
ready  for  a new  Sales  Campaign  as 
soon  as  normal  conditions  return? 

Q Have  you.  received  latest  samples 
from  E.D.A.  ? If  not,  write  now  to 
the  British  Electrical  Development 
Association,  84,  Kingsway,  W.C.  2. 

q A large  number  of  Leaflets,  Folders, 
Booklets,  Mailing  Cards,  Posters 
(30  x 20),  Poster  Stamps,  Advertise- 
ment Reprints  and  Envelope  Blocks  in 
stock  and  can  be  delivered  immediately 


, The  British  Electrical  Development  Association, 

Hampden  House,  64*  Kingsway,  London, W.C.2, 


JOHN  OAKEY  & SONS.  LTD. 

MANUFACTURERS  OF 

EMERY,  EMERY  CLOTH,  EMERY  PAPER, 

CABINET  GLASS  PAPER,  GLASS  CLOTH, 
BLACK  LEAD,  PUMICE,  CROCUS,  TRIPOLI, 
ROUGE,  &c, 

Oakey’s  ? Flexible  Twilled  ” Emery  Cloth. 

Par  Engineers,  Sewing  Machine,  Look  and  Scale  Makers,  and  all  purposes  where 
great  Strength,  Durability  and  Pkrfrot  Flexibility  are  required. 

FLINT  & GARNET  PAPER  IN  ROLLS. 

50  yards  long  by  18  in.,  20  In.,  24  in.,  80  in.,  SO  in.,  40  in.,  42  in.,  A 48  in.,  Wide. 

“WELLINGTON”  EMERY  WHEELS. 

WELLINGTON  EMERY  AND  BLACK  LEAD  MILLS;  LONDON,  S.E.  L 
ALL  BRITISH  MADE. 


NOW  READY.  2Sth  Annual  Issue.  AT  ALL  LEADINO  BOOMDkUtt 


*•*  A work  which  contains  more  information  of  Practical  value  to 
Engineers  than  any  other  single  volume  extant. 

The  ENGINEER'S  YEAR-BOOK 

FOR  1921. 

(Stuck  enlarged,  corrected,  and  brought  down  to  the  latest  dated 
A COMPENDIUM  QF  THE  MODERN  PRACTICE  OP 
CIVIL.  MECHANICAL.  ELECTRICAL.  MARINE.  GAS. 
AERO.  MINE.  AND  METALLURGICAL  ENGINEERING. 
Compiled  6*  Edited  by  H.K  KEMPE,  MJnat.CE^  ILLMeck.lL,  M.LEJL 

With  the  Collaboration  of  over  50  Specialist  Contributors. 
Containing  upwards  of  2.600  pagos.  with  2,250  Illtastratioao. 
Crown  8vo • (7  in.  X 5 in.  X 3 in.),  limp  leather,  gilt , prior  SOi-  not. 
(Inland  Postage,  /A. ; Foreign,  216.) 


Published  for  the  Proprietors  (Smith.  Kempe  S Smith)  by 

CROSBY  LOCKWOOD  & SON,  T ¥8.,°“*  • 


A BUSINESS  NECESSITY! 

THE  EQUIPMENT  OF  OFFICE 
OR  FACTORY  IS  INCOMPLETE 
WITHOUT 

Western  - Electric 

Interphones 

With  such  a system  the  busy  man  can  keep  in  touch 
with  every  part  of  his  plant  and  can  connect  with 
any  section  by  simply  pressing  a button. 

Our  range  of  these  intercommunication  instruments  is 

COMPLETE. 

Our  staff  of  Telephone  Engineers  are  always  at  the  disposal 
of  our  customers  to  &ive  absolutely  impartial  advice  on  all 
telephone  matters . 

A Particulars.  Wtsftr/fEJtcTm  CmjwufLmTtd,  "*b:  StT™- 
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W.  T.  Henley's 
Telegraph  Works 
Co.,  Ltd., 
Blomiield  .Street, 
London  E.C.2. 


^EW  CATALOGUES 
SENT  ON  REQUEST. 


PROMPT  DELIVERIES 
IN  ALL  FINISHES. 


8,  10  & 12,  Golden  Lane,  LONDON,  E.C.l 

BRANCHES:— 

Manchester : Edinburgh : Glasgow : 

16  & 16a,  Jacksons  Row,  79,  81  & 85,  27, 

Deansgate.  Hanover  Street.  Hope  Street. 
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la  »mb!Uk*4  mry  Frida*.  ud,  if  •r4«r«4,la  aala  a*tka 

i lalvi|  Slalifi  Baokrtalla  nd  Mevaifiata  w tkai  diy.  It  hM 

larga  iala  fthroiftoat  tin  Vnitad  Xiaidam.  m will 

MUttM  Brltlafc  Multi  a*4  ibnad.  . 

ma  Idittr  4aaa  mat  told  kixnaalf  mpwiMa  far  oplaiaa*  wpwaaad  bar 
Mhridial  aaatribatars,  aw  4aaa  ha  aaaamrOy  idaatify  hiaaalf  with 
Mr  Tiawa. 

%aaatiaaa  ta  wUak^ii  aaawar  ia  raqairad  mat  ba  aaoaaap*nla4  by  a 
•A.  atamy  far  raplj.  Whaa  aoatidaraA  af  cufiotoat  iataraat  tba  aaawar 
will  prabkhly  appaar  ia  tba  papar. 

Haw  a4TartUanaata  far  tba  displayed  oelumas  ami  altaratdaaa  to  azfgtiaf 
am  most  mob  tba  publishing  offioa  not  la  tar  tbaa  tba 
first  past  Taasday  morning,  la  order  to  ba  ia  time  far  tba  laaaa 
af  tba  xellewiaf  Friday*  Ibii  da  important.  Bata  qnotad  an  appliaattoa. 
Pabsariptiam— 17s.  Id.  a year,  to.  half-year,  4a.  6d.  a quarter  in  adranee, 
paataga  prepaid  in  tba  Uattbd  Kingdom  and  abroad. 

AH  ramittaaoaa  payable  to  the  Pnblishara,  B.  Ba W4  ass  0o„  Las., 
•Mi,  Maidaa  Lana,  London,  W.O.S.  Telephone,  No.  t4M  Garrard. 


Current  Topics. 

THose  firms  which  specialise  in  oil-burning  equipment 
for  steam-raising  plants  must  be  enjoying  a boom  as 
the  outcome  of  the  miners’  holiday. 

Oil  to  the  Although  admittedly  somewhat 

Hescue.  dearer  than  coal  per  gallon  of  water 

evaporated,  the  liquid  fuel  neverthe- 
less functions  well  in  such  emergencies  as  the  present, 
and  there  is  little  doubt  that  the  engineers  of  the  more 
enterprising  power  stations  will  retain  their  oil-burning 
installations  long  after  the  coal  difficulty  has  been, 
settled.  It  renders  them  independent  of  the  ooal  diffi- 
culty as  and  whenever  it  arises.  Barrow,  Sunderland, 
and  the  Carville  Power  Station,  Wallsend,  which  sup- 
plies Tyneside  shipyards,  are  among  the  latest  devotees 
of  oil  fuel,  whilst  many  other  power  authorities  ate 
experimenting  and  have  installations  in  contemplation 
if  not  actually  in  progress  of  fitting. 


are  that  ooal  and  the  railways  have  had  their  day,  and 
that  necessity!  is  rapidly  furnishing  substitutes. 


When  Pontypridd  Board  of  Guardians  rejected  a 
recommendation  that  electric  light  be  installed  at  the 
the  Board’s  pigsties  a member 
The  observed  that  they  would  next  be 

Pampered  Pig.  asked  to  appoint  a chiropodist, 
dentist  and  valet  for  the  animals.  It 
certainly  sounds  somewhat  extraordinary  to  thus  illum- 
inate so  humble  a structure  as  a pigsty,  but  in  these 
days  we  aim  at  efficiency  everywhere,  and  there  could 
be  no  better  artificial  illuminant  if  such  be  indeed 
necessary.  Wq  think  nothing  of  fitting  electric  light 
in  stables  and  other  farm  buildings,  so  why  not  in 
pigsties? 


Are  our  leading  physicists  mistaken,  or  is  it 
possible  that  we  are  about  to  disoover  some  epoch- 
marking principle  of  liberating  the 
On  the  Eve  enormous  stores  of  latent  energy 
of  Discovery,  which  are  known  to  exist  in  various 
forms  of  matter?  The  electronic 
theory  opens  up  some  fascinating  possibilities  along 
which  many  clever  brains  are  at  work,  and  it  may  be 
that  the  next  generation  will  have  no  miners’  strikes 
simply  because  the  need  for  ooal  will  have  ceased.  The 
familiar  principle  of  the  conservation  of  energy  still 
obtains,  buit,  according  to  Sir  William  .Bragg,  there 
is  a difference  when  one  comes  to  study  the  behaviour 
of  ether,  waves  and  electrons. 


Incidentally,  the  coal  shortage  seems  to  'be  reacting 
on  tramway  undertakings,  and  one  hears  most  com- 
plaints from  engineers  and  managers  of  these  under- 
takings Having  regard  to  the  fact  that  there  are 
other  means  of  locomotion  available,  it  is  difficult  to  see 
why  the  authorities  concerned  should  be  so  anxious 
to  maintain  these  services  at  their  full  complement,  and 
at  the  expense  of  other  and  more  pressing  dlemands  for 
electrical  power  in  factories  and  for  lighting.  When 
alt  is  said  and  done  the  populations  of  most  industrial 
centres  have  become  so  accustomed  to  tramway 
deficiency  during  the  war  years  that  it  is  no  novfelty 
to  have  half  the  service  lopped  off  for  a week  or  two 
and  let  some  of  the  lazier  short-distance  travellers  take 
a bit  of  useful  and  healthy  exercise. 


In  actual  practice  it  is  almost  as  big  a drain  on  the 
power  station  to  run  a restricted  service  of  trams  as 
to  adhere  to  the  full  time-taible.  The  saving  in  current 
is  not  directly  proportional  to  the  reduction  in  car 
services,  or  anything  like  it,  and  on  common-sense 
grounds  it  would  appear  preferable  to  keep  certain  fac- 
tories running*  on  full  time  where  circumstances  permit 
rather  than  aim  at  carrying  a greater  proportion  of  the 
population  on  errands  many  of  which  could  well  be 
accomplished  by  walking.  So  far  as  the  holiday  traffic 
was  concerned,  the  problem  was  very  effectually  solved 
with  the  aid!  of  petrol  and  push-bike.  The  roads  were 
thronged  with  motor  vehicles  of  every  description,  most 
of  them  grievously  overloaded,  whilst  I have  never 
seen  so  many  pushjbikes  in  evidence  since  the  old  days 
when  cycling  was  at  its  zenith.  Truly  the  indications 


On  his  showing,  when  a powerful  electric  discharge 
acts  on  the  matter  in  an  X-ray  tube,  electrons  are 
liberated,  mowing  with  a speed  of  at  least  600  miles 
per  secopd.  These  electrons  do  not  travel  far  but 
rapidly  lose  speed,  and  adhere  to  atoms  with  which 
they  come  in  contact.  During  its  passage,  however, 
each  electron  sets  up  an  etjheric  wave  which  travels  in 
every  direction,  as  ripples  spread  from1  a pebble  thrown 
into  water.;  As  these  radiations  travel  outwards, 
losing  amplitude  or  energy,  they  possibly  come  in  con- 
tact with  matter,  in  which  case  they  cause  the  emis- 
sion from  that  matter  of  electrons  moving  with  an 
energy  equivalent  to  that  of  the  original  electrons 
which  produced  them.  Each  radiation  is  tuned  so  as 
to  give  rise  to  an  electron  having  the  same  speed  as 
the  original  electron. 


Illustrating  by  simple  analogy,  Sir  William  Bragg 
instanced  a log  of  wood,  dropped  into  the  sea  from  a 
height  of  100  feet,  and  producing  a wave  or  ripple, 
radiating  from  the  point  of  impact  with  the  water . 
As  the  wave  spreads  the  original  energy  is  more  and 
more  widely  distributed,  and  the  ripples  decrease  until 
they  ultimately  become  invisible.  To  continue  the 
analogy  in  its  application  to  recent  discoveries,  this 
wave  striking  a ship  at  some  part  of  its  circumference 
would  cause  one  of  its  timbers  to  fly  up  in  the  air  to 
a height  of  100  feet..  There  is  no  question  of  the 
energy  displacing  this  timber  having  been  conveyed 
by  the  ripple.  Some  latent  force  on  the  vessel  liberated 
by  the  ripple,  and  tuned  to  its  frequency,  would  ’have 
been  tapped. 
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Much  remains  to  be  done  before  these  new  dis- 
coveries are  turned  to  practical  account,  but  the, sur- 
face of  the  problem  has  been  scratched,  and,  with  some 
of  the  best  brains  in  the  country  concentrated  on 
further  developments,  anything  may  happen.  We  have 
not  yet  found  a way  of  getting  a quart  out  of  a pint 
pot,  or  of  taking  more  kilowatts  out  of  a generator 
than  are  put  into  it  in  the  guise  of  horse  power,  but 
we  know  that  these  vast  stores  of  energy  exitst,  and, 
if  we  can  only  discover  a means  of  tapping  them  as 
when  heeded,  the  vital  problem  is  solved. 


This  season  has  been  barren  so  far  in  the  matter  of 
published  records  of  results  in  the  application  of  elec- 
tricity as  a stimulus  to  plant  growth. 
Electroculture.  Summarising  the  results  of  past 
experiments,  it  must  be  admitted  that 
the  results  obtained  hitherto  are  not  very  illuminating 
so  far  as  a proper  understanding  of  the  theory  of  elec- 
tricity in  its  effect  upon  agriculture  is  concerned. 
Methods  have  been  crude  in  the  extreme,  and  a long 
series  of  carefully  conducted  experiments  on  a properly 
organised  basis  would  appear  necessary  to  establish 
some  correct  method  of  procedure  to  obtain  the  best 
results.  There  are  so  many  Controlling  factors  in 
plant  growth;  soil,  seed,  atmosphere,  rainfall,  sun- 
shine, all  contribute  to  the  ultimate  result,  and  to 
string  an  electrified  network  over  one  plot  and  claim 
superior  harvests  to  the  plot  adjacent  due  to  purely 
electrical  causes  cuts  no  ice.  There  is  ample  scope  for 
careful  and  long-continued  research  work  by  some  of 
our  agricultural  colleges,  preferably  conducted  on 
individual  growths  of  pot  plants  which  can  be  subjected 
as  far  as  is  practicable,  to  identical  influences  other 
than  electrical. 

Elektron. 

THE  “ PARAGON  ” THERMO-ELECTRIC  RAILWAY 
LOCOMOTIVE  SYSTEM  AND  ITS  PRIORITY 
RIGHTS. 


A case  which  is  calculated  to; be  of  more  than  passing 
interest  to  the  electrical  and  railway  industries,  is  coming 
on  shortly  before  the  Comptroller  General  of  the  British 
Patent  Office  for  hearing. 

It  is  fa'irly  well  known  that  Captain  W.  P.  Burtnall 
claims  to  be  the  original  inventor  of  the  above  system  of 
“Self-contained,  self-propelled  railway  locomotives,”  using 
polyphase  alternating  current  transmission. 

It  appears  that  an  attempt  is  being  made  to  embody  the 
same  system  in  an  application  for  a British  Patent 
(No.  163,870)  bv  Messrs.  The  Oerlikon  Company,  of  Oerlikon 
near  Zurich,  Switzerland,  who  are  proposing  to  use  slip- 
ring motors  coupled  in  cascade  for  the  driving  of  the  axles 
of  locomotives  fitted  with  a steam  turbine  as  prime  power, 
driving  a polyphase  alternating  current  generator,  and  so 
being  “ self-contained  and  self-propelled.”  This  Captain 
Burtnall  is  contesting^  on  the  basis  that  the  use  of  such  a 
well-known  motor  is  not  an  inventive  step,  and  has  in  fact 
been  embodied  in  many  lay-outs  for  his  “ Paragan  ” locomo- 
tives during  the  last  15  years,  and  he  does  not  see  that  his 
well-established  system  should  be  saddled  with  a British 
Patent  in  these  days,  which  would  compel  the  use  of  any 
other  types  of  motors  than  those  which  he  is  able  to  buy  in 
the  open  market  to  his  specifications.  Captain  Burtnall 
has  already  successfully  contested  the  application  of  the 
Oerlikon  Co.  in  1913,  for  a similar  proposition,  in  connec- 
tion with  his  well  known  railway  system. 


Questions  end  Answers  bp  Practical  Hen. 

BOUSS- 

Qvistions:  We  invite  our  reader  $ to  tend  ue  questions,  preferably  on. 
technical  problems  that  have  arisen  to  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  otir  readers  will  either  be  replied  to 
under  " Answers  to  Correspondents  **  or  replies  will  be  invited  from  our 
readers.  One  shilling  will  bs  paid  for  the  question  which  wo  select  for 
competitive  replies  in  this  colump. 

AtrswflBs : A fpe  of  10#.  will  be?  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  beet. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  con- 
ciseness, as  well  as  accuracy.  The  Editor  reserves  ths  right  to  make 
no  award , or  to  accept  only  one  reply,  if,  in  his  opinion the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclose  * stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a " nom  de  plume,''  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final. 

Commencing  with  Question  No,  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  the  most  times 
dunng  the  next  twelve  months. 

The  words  '*  Questions  and  Answers,'9  or  " Q " and  " A " should  be 
placed  at  the  top  left-hand  comer  of  all  letters  intended  for  this  column*. 

Question  No.  117. 

The  construction  of  stone  cellular  type  switchboards  is 
not  generally  understood.  Please  can  you  give  me  some 
idea  of  the  contents  of  a cell  for,  say,  a generator  panel? 
What  safety  and  protective  devices  are  necessary  to  make 
the  cell  foolproof? — ■“  Transformer.” 

Question  No.  118. 

What  is  the  principle  of  operation  of  auto- transformers  for 
starting  induction  motors?  Is  this  method  to  be  preferred 
to  the  ordinary  starter,  and  is  it  cheaper?—”  Stator.” 
(Replies  to  Questions  Nos,  117  and  118  must  be  received  not 
later  than  May  28,  1921.) 


Answers  to  Questions. 

Question  No.  116. 

I would  appreciate  full  constructional  details  of  a resis- 
tance which  is  to  reduce  100  volts  to  80  volts  when  a current 
of  5 amperes  is  passing  for  an  indefinite  period.  How 
shall  I wind  the  wire?  Will  mica  or  enamelled  insulated 
steel  tubes  be  satisfactory  ? ; and  what  size  and  kind  of  wire 
is  most  suitable  if  the  temperature  is  not  to  exceed  300 
deg.  F.  ? The  resistance  is  to  be  enclosed  in  a flame-proof 
box,  and  the  use  of  oil,  for  cooling,  is  prohibited. — “ B.” 

Replies  to  Question  No.  116. 

The  first  prize  (10s.)  has  been  awarded  to  ” B.  L.  Y.\ 
for  the  following  reply : — 

The  total  resistance  required  will  be  -00~~^°  = 2~  = 4 

ohms.  The  resistance  wire  to  be  used  should  preferably 
have  a negligible  temperature  co-efficient,  so  as  to  keep  the 
current  at  a steady  value  at  all  temperatures,  and  for 
this  “ Eureka  ” wire,  manufactured  by  the  London  Electric 
Wire  Co.,  is  very  satisfactory.  The  gauge  of  wire  to  suit 
the  conditions  given  will  be  No.  12,  which  will  attain 
a final  temperature  rise  of  200  degs.  F.  with  5 amps,  after 
any  length  of  time  if  totally  enclosed.  The  writer  has 
found  that  the  following  method  of  construction  gives 
excellent  results,  no  appreciable  deterioration  having 
taken  place  in  any  cases  after  10  years*  use,  either  as 
regards  insulation  or  fireproof  qualities.  Use  i-in.  diameter 
Simplex  tubing  (or  if  A.C.  is  being  utilised  i-in. 
brass  do.),  then  w^:h  1 -32-in.  sheet  asbestos  cover  this 
sheeting  with  flake  mica,  and  wind  these  on  tubing,  using 
shellac  varnish  for  binding  together.  Secure  with  string 
and  dry  in  a warm  position.  This  asbestos  and  Tnir^ 
should  be  of  such  a length  that  when  wound  on  tube  the 
outside  diameter  is  ij  in.  The  number  of  yards  required 


of  wire  is 


47 

•0793 


= 51  yards,  and  if  using  7 turns  of  wire 
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per  inch  of  tube  the  yards  of  wire  on  each  inch 'of  tube  will 
be  -763.  The  number  of  inches  of  winding  required  is 

therefore  ^ =»  67,  and  this  length  can  be  divided  up 

to  suit  dimensions  of  box,  allowing  on  each  tube  J in.  at 
each  end  for  leakage  space  and  fitting  suitable  clips  at 

ends  for  connections.  _ ^ ,, 

Xo  wind  the  wire  on  tube  remove  string,  fix  between 
centres  of  screw-cutting  lathe  by  mandrete  driven  in  tu  e 
ends,  and  set  wheels  for  7 threads  per  inch,  guiding  the 
wire  on  by  a hole  in  steel-piece  held  in  tool-rest.  This  hole 
should  be  slightly  larger  than  the  wire,  and  well  rounded 
both  sides,  tension  being  applied  as  may  be  found  neces- 
sary. After  winding  and  fitting  clips  coat  with  an  in- 
sulating enamel  to  prevent  corrosion,  and  to  keep  damp- 
proof.  The  design  of  clips  and  method  of  fiiong  tubes 
in  box  must  be  left  to  the  design  of  the  box,  etc.  ±5.  Y . 

The  second  prize  (5s.)  has  been  awarded  to  M.  M. 
for  the  following  reply  : — . , 

To  reduce  the  100  v.  to  80  v.  with  a current  of  5 amps. 

wehave:*  = f = = 4 ohms.  For  this 

resistance  use  No.  16  manganin  wire ; about  37.7  yards 
will  be  required.  Wind  ‘ in  a helix  having  a diameter 
of  about  75  inch.  Divide  up  in  eleven  coils  of  about 
1 ft  1 in  in  length.  Place  coils  in  a sheet  iron  box  of 
dimensions  1 ft.  1 in.  X 7 in-  x 5-5  in-  (inside  measure- 
ments). Arrange  helices  in  two  rows  of  four  and  one 01 
three.  Halfway  up  box  fix  a separator  of  uralite ; the 
uralite  to  have  eleven  holes  through  which  pass  the  hehces. 
Fill  up  box  with  sand. 

Terminals  on  outside  of  box  to  have  protecting  caps, 
and  the  connecting  leads  to  have  a fireproof  covering. 
— *‘M  M.” 


Correspondence. 


ing  water-power  at  a feverish  speed.  No  wonder  we  are 
heavily  taxed  and  losing  trade. 

:If  this  coal  dispute  does  not  make  water-power  duly 


valued,  nothing  will. 


W.  Antrobus. 
Hydro-Electrical  Engineei*. 


Lawrence  St.,  Eccles,  Manchester. 


SUBSTITUTE  FOR  A SET  OF  THREE-WAY 
SWITCHES.* 


By  H.  S.  Rush. 


One  of  the  most  useful  switch  control  features  which 
can  be  used  in  the  residence  wiring'  job  is  the  three- 
way  switch  control  for  the  upstairs  hall  liprht  from  two 
points,  one  upstairs  and  one  downstairs.  In  the  snail 
residence  these  convenient  switches  are  often  omitted 
as  an  expense  which  cannot  be  afforded.  At  a small 


50,000.00c  TONS  Oh  COAL  WASTED. 

To  the  Editor  of  Electricity. 

Sir. —Through  the  community  ignoring  the  utilisation  of 
all  the  available  water-power  in  this  country,  the  above  is 
the  amount  of  coal  annually  wasted.  This  may  appear  exag- 
gerated, in  reality  it  is  under-estimated.  0 

For  instance,  the  coal  strike  has  caused  the  loss  of  4,800 
tons  of  coal  on  the  Manchester  Ship  Canal,  by  greatly  re-, 
during  traffic,  thereby  the  stagnant  state  of  the  locks  has 
caused  a correspondingly  heavy  flowage  through  the  sluices, 
if  this  had  been  efficiently  harnessed  it  would  to  a large 
extent  have  compensated  for  reduced  tolls. 

If  this  important  waterway  in  normal  times  was  made 
the  best  use  of  as  regards  power  possibilities,  the  saving 
of  coal  would  be  30,000  to  50,000  tons  yearly. 

In  the  face  of  these  facts  Manchester  and  Salford  are 
now  erecting  on  the  principal  water  course  two  super-gene- 
rating stations  to  use  the  water  not  for  power  but  for  con- 
densing, for  which  purpose  the  value  is  only  a fraction  of 
what  it  would  be  for  hydraulic  power  producing.  To  pro- 
perly keep  these  two  monster  coal-eating  plants  going  will 
require,  at  a conservative  estimate,  250,000  tons  of  coal 

Now  within  a 112  mile  area  of  Manchester,  I know  of 
17  mills  which  were  run  by  water-power  when  coal  was 
ios.  and  under,  now  it  is  over  30s.  the  ton  not  one  is 
working.  Considering  this  is  in  a highly  industrial  centre, 
where  coal  is  speedily  becoming  exhausted,  this  is  deplor- 
able, as  it  helps  to  place  the  miner  top  dog  to  punish  us. 

Again,  this  country  used  to  be  the  cheapest  coal  producing 
country  in  the  world,  now  it  is  the  dearest  of  all  coal 
producing  countries,  yet  we  still  persist  in  ignoring  funda- 
mental economic  laws,  by  studiously  neglecting  our  water- 
power^, whereas  other  countries  (see  foreign  notes  in  any 
engineering  publication),  with  far  cheaper  coal,  are  develop- 


oost many  of  the  advantages  of  a set  of  three-way 
switches  can  be  secured  by  placing  the  upstairs  hall 
light  on  a ceiling  .pull-cord  switch  so  placed  that  the 
cord  may  be  conveniently  reached  both  upstairs  and 
downstairs.  Where  the  * cord  cannot  be  dropped 
directly  from  the  second  floor  ceiling  to  the  first  floor 
thei  cord  can  often  be  carried  along  the  wall  of  the 
stairway,  using  small  screw  eyes  as  guides. 


Trade  Notes, 


In  Installation  Leaflet  No.  P 2,463  The  General  Electric  Co., 
Ltd.  (Magnet  House,  Kingsway,  W.C.2),  illustrate  and  describe 
the  gas-ehgine  plant  installed  at  Wiseton  Hall  Bawtry  Yorks 
the  residence  of  Brig.-Gen.  Sir  J.  F.  Laycock,  for  the  electncal 
requirements.  There  are  two  generating  units,  totalling ; 120  h.p. 
National  gas-engines  running  off  suction  gas  and  vvitton 
230-300  volt,  generators  and  a battery  of  122  Tudor  L.Q. 
15-type  cells  of  800  amp. -hr.  capacity  at  the  10-hr.  rate 

The  General  Electric  Co.,  Ltd.,  has  now  issued  a leaflet  (No 
F 248 1)  on  the  directive  system  of  street  lighting  (Longitudinal 
Lighting  Lanterns— Haydn  T.  Harrison  Patents).  The  principles 
of  operation  are  briefly  described,  aided  by;  a clear,  useful  sectional 
diagram  and  other  illustrations  of  lanterns  for  main  and  side 
streets.  — 

Blackpool.— A similar  fuel  plant  has  been  adopted  in  the 
electricity  works  to  that  in'  use  at  Blackburn,  80  per  cent,  oil 
and  20  per  cent,  coal  being  used.  The  Blackburn  plant  was 
installed,  and  large  reserves  of  oil  purchased  last  October. 
Augmented  steaming  capacity  is  obtained,  and  the  coal  more 

efficiently  used.  __ ' 

^~Electrical  Review>  Chicago. 
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THE  LONG-DISTANCE  TELEPHONE  SYSTEM  OF  ready  for  the  completion  of  the  cable,  a temporary  repeater 

THE  UNITED  KINGDOM.*  installation  is  being  provided  in  an  existing  Post  Office 

— ■ — — building  at  Leicester;  with  sufficient  equipment  to  operate 

By  Sir  William  Noble.  M.I.E.E.  the  number  of  circuits  required  for  two  years  ahead.  The 

- - circuits  will  be  worked  temporarily  at  a rather  lower 

1 ( Continued  Jr  dm  page  2S2.)  efficiency  than  that  designed  for  the  full  scheme,  but  they 

It  was  deckled  to  proceed  with  the  Lan4oa-M anchester  will  be  equal  to  most  of  the  existing  aerial  lines  and  will 

development  on  these  lines,  and  at  the  time  of  writing  relieve  the  present  congestion  on  the  routes  between  London 

this  paper  the  duct  route  between  the  terminal  stations  and  Lancashire  and  Yorkshire.  Jin  addition  to  this,  the 

• , . 


Fig.  14. — Main  underground  telephone  cables  in  Great  Britain^ 


has  been  completed  and  the  cable  is  well  on  the  way.  Duct 
space  has  been  provided  to  take  care  of  developments  for 
the  next  20  years.  The  duct  route  forks  at  Derby,  one 
route  going  north  to  Leeds  and  the  other  north-west  to 
Manchester  (see  Fig.  14).  The  repeater  stations  will  be 
located  at  Northampton  and  Derby,  and,  as  new  buildings 
are  required  and  cannot  be  completed  and  equipped  to  be 

* Paper  rtad  recently  before  the  Inst.E.E. 


risks  of  interruption  of  service  by  storms  will  be  minimised. 
A floor  plan  of  a telephone  repeater  station  is  shown  in 
Fig.  14. 

At  the  present  time  the  construction  of  similar  main 
cable  routes  from  London  to  Southampton  and  Portsmouth 
and  from  London  to  Bristol  and  the  west  has  been  com- 
menced. In  due  course  the  northern  cable  route  will  be 
extended  beyond  Leeds  through  Newcastle  and  Edinburgh 
to  Glasgow,  so  that  in  the  course  of  a few  years  all  main 
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A SPECIAL  BOOK  AND  A SPECIAL  OFFER. 

"ELECTRICAL  ENGINEERING  PRACTICE.” 

By  J.  W.  MEARES,  F.R.A.S.,  M.InatXE.,  M.I.LE,,  Electrical  Adviser  to  the 

Government  of  India  and 

R.  E.  NEALE,  B.Sc.,  Hons.  (Lend.),  A.C.G.I.,  David  Salomons  Scholar,  Siemens  Medallist. 

This  book  is  encyclopaedic  in  scope,  but  has  all  the  merits  of  a work  written  carefully  and  thoroughly  to  meet  the 

PRACTICAL  REQUIREMENTS  OF  PRACTICAL  ENGINEERS. 

Modem  apparatus  and  modem  methods  are  described,  and  reasons  are  explained.  There  are  many  tables  of 
invaluable  technical  data,  and  worked  examples  are  given  whenever  necessary  to  show 

HOW  TO  OBTAIN  RELIABLE  RESULTS 

in  commercial  practice.  There  is  no  “ padding  ” and  no  needless  repetition  in  this  book.  Owing  to  the  special 
care  devoted  to  its  preparation,  there  is  at  least  twice  as  much  information  as  in  most  other  books  of  the 
same  size.  Nevertheless,  the  book  is  very  “ readable/'  and  it  is  splendidly  indexed.  This  is 

THE  ONLY  BOOK  OF  ITS  KIND. 

It  contains  more  than  600  pages  of  the  best  and  latest  information.  The  same  information  would  have 
occupied  over  i.ooo  pages  if  special  means  had  not  been  adopted  to  save  space  wherever  possible.  Pros- 
pects in  electrical  engineering  are  wider  and  brighter  than  ever  before.  With  this  book  before  you,  you  have 

KNOWLEDGE  ESSENTIAL  TO  SUCCESS. 


" The  author's  style  is  exceedingly  clear  and  lucid,  and  his  meaning  $an  always  be  grasped  at  a first  reading  .... 
The  information  given  is  quite  accurate  and  precise.  . . . The  book  can  be  recommended  as  a valuable  work  of  reference 
covering  a wide  field  and  containing  an  immense  amount  of  useful  and  up-to-date  information." — Electrical  Review. 

" The  author  has  successfully  achieved  his  purpose." — Railway  Engineer. 

'•  The  book  is  an  exceedingly  useful  one.  It  is  thoroughly  up-to-date  and  should  form  a valuable  addition  to  the  library 
of  engineers." — Electricity. 

" The  work  is  extraordinarily  comprehensive  and  yet  in  no  wise  a mere  book  of  reference." — The  Ironmonger. 

" Those  seeking  a thoroughly  practical  and  up- to  date  treatise  on  the  subject  will  find  this  book  fully  meets  their 
requirements.  ...  It  is  one  of  the  most  serviceable  works  we  have  met  with/' — Mechanical  World . 
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(25  Chapters,  86  Figs.,  104  Tables,  642  pages.) 
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Control  and  Wiring  of  Branch  . Circuits — Systems  of  Installing  Wiring — Wiring  Rules— Cost  of  an  Electric 
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This  summary  conveys  some  idea  of  the  scope  of  the  book,  but  the  volume  must  be  seen  to  realise  its  full  value  and 
thoroughness. 
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telephone  communications  between  the  important  com- 
mercial centres  of  the  country  will  be  underground,  giving 
a quality  and  stability  of  service  which  will  be  equal  to,  if 
not  better  than,  any  in  the  world. 

Submarine  Cable  Development. 

The  pioneer  work  performed  by  Post  Office  engineers  in 
the  development  and  introduction  of  gutta-percha  covered 
cables  will  be  evident  from  the  paper  by  Colonel  O’Meara 
already  referred  to.  Since  that  time  the  subject  has  re- 


the  land  lines  . at  the  ends  of  the  cable  by  transformers, 
viz.,  the  usual  two  side  circuits  and  one  loop  phantom 
circuit,  the  fourth  circuit  being  obtained  by  using  the  four 
wires  of  the  cable  in  parallel  with  earth.  Experiment 
shows  that  the  fourth  circuit  can  be  made  successful  in  a 
continuously-loaded  cable,  but  it  has  not  yet  been  success- 
ful in  a coil-loaded  cable. 

In  certain  circumstances  where  a four- wire  loaded  cable 
could  not  be  satisfactorily  laid  owing  to  the  weight  of  the 
cable,  it  might  be  desirable^ to  lay  single-wire  loaded  cables, 


Ceived  continuous  attention  both  bv  the  Post  Office  en- 
gineers and  British  cable  manufacturers,  who  have  always 
been  in  the  van  of  progress  in  regard  to  submarine  cables. 
In  19  n Messrs.  Siemens  Bros,  and  Co.  introduced  a form 
of  balata  dielectric  as  ta  substitute  for  gutta-percha  in  loaded 
submarine  cables,  on  account  of  the  greatly  reduced  leak- 
ance  of  the  former  as  compared  w ith  the  latter.  The  effect 
of  this  improvement  was  to  reduce  materially  the  attenua- 
tion constant  and  increase  the  range  of  speech  in  loaded 
cables. 

In  1914  the  Post  Office  engineers  called  attention  to  the 
fact  that  it  is  possible  to  obtain  four  circuits  from  a loaded 
four-wire  submarine  cable  if  the  circuits  are  isolated  from 


and  an  investigation  of  the  electrical  constants  which  might 
be  expected  in  such  a cabl£ . has  been  made  by  the  Post 
Office.  It  is  found  that  the  effective  resistance  of  the 
conductor  in  such  a cable  would  be  materially  greater  than 
that  of  half  the  resistance  of  a loop  circuit  of  the  same 
gauge,  and  experiment  shows  that,  when  tested  at  a fre- 
quency of  800  periods  per  §ecorul,  the  resistance  is  approxi- 
mately 2.5  ohms  more  than  that  of  the  resistance  of  the 
same  single  wdre  wrhen  measured  by  direct  current.  The 
increase  of  resistance  was  found  to  be  the  same  for  con- 
ductors weighing  500  lb.  per  nautical  mile  per  wire  and 
100  lb.  per  nautical  mile  per  wire.  The  increased  resistance 
in  the  two  cases  is  due  to  the  effect  of  the  cable  sheath  and 
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the  return  p^th  consisting  of  sea  water,  and  these  are 
similar  in  the  two  cases, 

The  usual  type  of  submarine  cable  contains  four  wires, 
but  where  it  is  necessary  to  carry  a large  number  oif  circuits 
across  a wide  river  or  estuary  four-wire  cables  are  un- 
suitable. To  meet  this  requirement  a continuously-loaded 
caible  has  recently  been  designed  and  is  now  being  manu- 
factured for  the  Post  Office.  This  cable  will  contain 
seven  quads,  and  it  is  hoped  that  seven  phantom  circuits 
will  be  obtained  in  addition  to  the  14  side  circuits.  The 
weight  of  the  conductors  is  70  lb.  per  nautical  mile  per 
wire,  and  of  the  dielectric  no  lib.  per  nautical  mile  per 
wire.  The  attenuation  constant  of  the  cable  circuits  for 
speech  purposes  is  0.05  per  nautical  mile,  which  is  prac- 
tically the  same  as  that  of  the  unloaded  telephone  sub- 
marine cable  conductors  weighing  160  lb.  per  nautical 
mile  per  wire  and  insulated  by  gutta-percha  weighing 
300  Lb.  /per  nautical  mile  per  wire.  This  cable  was  the 
standard  type  for  long-distance  communication  before  the 
advent  of  loading,  and  it  contained  only  four  wires.  This 
enables  us  to  see  at  a glance  the  progress  which  has  been 
made. 

The  introduction  of  telephone  relays  has  made  it  possible 
frequently  to  use  submarine  cables  of  a less  efficiency 
than  the  coil-loaded  cables  previously  required.  This 
makes  it  practicable  to  increase  the  use  of  continuously- 
loaded  cables  in  which  the  difficulties  of  maintaining  load- 
ing coils  in  submarine  cables  are  entirely  eliminated'. 

The  present  policy  is,  on  this  account,  to  extend  materi- 
ally die  use  of  submarine  continuously-loaded  cables 
(To  be  continued.) 


Reviews  of  Books,  &c. 


[ Books  noticed  in  this  column  will  be  sent  from  Elec- 
tricity Office  to  any  part  of  the  world , for  the  published 
price,  plus  ten  per  cent . for  postage  (minimum  2d.)  and 
orders  will  be  appreciated. 


Dynamo  and  Motor  Erection  and  Management.  By 
A.  H.  Avery.  (Cassell,  is.  6d.  net.) — This  is  practically  a 
reprint  of  a series  of  articles  which  have  already  appeared 
in  the  columns  of  our  contemporary  Work,  and  in  its 
book  form  will  appeal  to  a large  number  of  amateur  readers 
of  that  paper.  It  covers  quite  a large  amount  of  ground 
and  will,  we  are  sure,  find  a ready  sale  among  those  for 
whom  it  is  intended.  Needless  to  say,  the  publication  is  a 
credit  to  the  house  from  which  it  emanates. 


Artificial  Light.  By  M.  Luckiesh.  366  pp.,  41  illus- 
trations. (University  of  London  Press.  Published  by 
•Hodder  and  Stoughton,  12s.  6d.  net.)— Written  for  the 
general  reader  and  not  the  lighting  expeit,  there  is  much 
of  interest  and  value  recorded.  The  treatment  is  historical, 
the  earlier  chapters  dealing  particularly  with  primitive 
artificial  light,  Chapter  IV.,  “ The  Ceremonial  Use  of  Light,  ’ 
being  of  very  considerable  interest.  The  early  history  of 
gas,  arc  and  incandescent  filament  electric  lamps  are  among 
the  subjects  later  dealt  with,  while  Chapter  XVb,  “The  Cost 
of  Light,”  although  the  figures  given  are  in  dollars,  lucidly 
shows  (the  progress  made  in  recent  years  towards  the  goal 
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of  cheap  and  plentiful  artificial  illumination  for  street, 
office,  factory  and  home.  The  author  is  most  enthusiastic 
about  the  progress  already  made  and  what  will  no  doubt 
be  made  in  the  future,  and  while  we  are  very  largely  with 
him,  we  cannot  look  forward  with  much  joy  to  the  happy 
years  ahead  when  buildings  will  be  erected  without  win- 
dows to  save  space  and  reduce  cost ! The  Americans  have 
developed  spectacular  lighting  much  more  than  we  have, 
and  the  great  importance  attached  to  it  and  artistic  effects 
generally,  might  with  advantage  be  read  by  many.  On 
the  /face  of  it,  this  kind  of  thing  appears  an  expensive  con- 
cession to  primitive  Instincts,  but  careful  considleration  leads 
one  to  the  conclusion  that  there  is  something  in  it  which 
should  tend  to  cheer  up  our  proverbial  doleful  outlook. 
44  Artificial  Light  ” is  a book  well  worth  reading.  The  chap- 
ters /need  not  be  read  through  from  cover  to  cover  con- 
secutively, but  the  whole  is  certainly  instructive  and  more 
illuminating  than  many  novels  and  collections  of  short 
stories. 


Various  Items. 


Overalls. — Readers  who  wish  to  purchase  overalls  should  study 
the  advertisement  of  Messrs.  Currey,  of  Manchester,  in  the 
prepaid  columns. 

Meetings. — The  Junior  Inst,  of  Engineers  will  meet  on 
Friday,  27th  inst.,  at  Caxton  Hall,  at  8 p.m.  Lecturette  : 
“ Notes  on  Electrical  Transformer  Breakdowns,”  by  S.  A. 
Stigant  (Member).  Slides, 

Fire. — Damage  estimated  at  £5,000  was  caused  by  a fire  at 
the  works  of  Messrs.  F.  W.  Birkett  and  Sons,  brass  founders  and 
finishers  and  electrical  engineers,  at  Cleckheaton. 

Business  in  Greece  and  Spain. — The  Commercial  Secs,  to  H.M. 
Legations  at  Athens  and  Madrid  are  on  a visit  to  this  country 
and  will  be  pleased  to  meet  manufacturers  and  merchants 
concerning  the  state  of  trade,  etc. 

Mid-Lancs.  Electy.  DiSt. — A further  extension  of  the  time 
within  which  objections  or  representations  concerning  the  pro- 
posed district  may  be  made  to  the  Electricity  Commissioners  has 
been  made.  The  latest  date  now  is  July  30. 

The  “ Universal  " Washer  and  Wringer.— The  British  selling 
agents  for  the  “ Universal  Washer  and  Wringer,  which  was 
illustrated  and  described  in  our  issue  for  May  13,  are  L.  G. 
Hawkins  and  Co.,  1 14-116,  Charing  Cross  Road,  W.C.  z. 

Personal. — Mr.’  Louis  H.  Euler  has  been  appointed  joint 
managing  director  of  the  Saxonia  Electrical  Wire  Co.,  Ltd., 
Greenwich,  manufacturers  of  flexible  wires  and  cables.  Mr. 
Francis  S.  Thomas,  the  founder  of  the  Company,  still  continues 
chairman  and  managing  director. 

A Large  Lamp  Contract — The  half-yearly  contract  for  the 
supply  of  metal,  gasfilled  and  carbon  filament  lamps  to  H.M.  Office 
of  Works  has  been  secured  by  the  G.E.C.,  Ltd.,  of  Magnet 
House,  Kingsway,  London,  W.C. 2.  This  important  contract 
runs  into  many  thousands  of  lamps,  and  the  fact  that  it  has 
been  again  passed  to  the  General  Electric  Company  is  the 
strongest  possible  testimony  to  ” Osram  ” quality  and  service. 

Electricians'  Dispute. — At  a conference  of  the  Electrical 
Trades  Union  at  Blackpool,  on  May  19,  Mr.  Tom  Mann  gave 
an  address  on  the  question  of  affiliating  with  the  Third  Inter- 
national. At  the  delegate  conference  the  executive  were  in- 
structed to  open  up  negotiations  with  the  employers  with  a view 
to  a settlement  of  the  various  disputes.  The  men  were  recom- 
mended to  Tesume  their  work  in  the  different  centres. 

Standardisation. — A conference  was  recently  convened  by  the 
Brit.  Engng.  Standards  Assoc,  of  the  secretaries  of  the  various 
“ Standardising  ” organisations  in  existence.  The  following 
countries  were  represented  : — U.S.A.,  Norway,  Holland,  Canada, 
Belgium,  Switzerland,  and  Great  Britain.  The  conference  had 
no  executive  functions,  but  ideas  were  exchanged  on  the  question 
of  the  establishment  of  closer  relationships.  It  appears  to  be  now 
recognised  that  industrial  standardisation,  whether  of  quality 
or  dimensions,  to  be  really  useful,  must  be  arrived  at  through 
a process  of  unifying  the  needs  of  industry  rather  than  by 
attempting  to  set  up  an  ideal.  It  also  appears  that  whereas 
engineers  are  everywhere  giving  freely  of  their  time  and  ex- 
perience to  this  important  work,  its  value  to  commerce  generally 
is  far  too  little  appreciated,  and  is,  therefore,  not  being  sup- 
ported financially  to  the  extent  it  should  be. 
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No  doutbt  the  proprietor  of  a badly-lighted  shop  derives 
some  personal  satisfaction  from  the  cleanliness  of  his  pre- 
mises and  the  freshness  of  his  stock,  but  if  he  desires  these 
virtues  to  'be  puiblicly  acknowledged  and  financially  re- 
warded, he  must  provide  the  kind  of  lighting  necessary 
for  their  proper  appreciation.  It  is  difficult  to  keep  a dark 
shop  clean,  and  still  more  difficult  to  persuade  people  that 
it  is  clean,  whereas  good  lighting  facilitates  both  perform- 
ance and  belief. 
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THE  LIGHTING  OF  FOOD  SHOPS. 


Light  and  food  are  traditionally  and  intimately  related. 

The  lavish  feast  and  the  frugal  chop  are  equally  im- 
pioved  by  the  appetising  influence  of  light.  Throughout 
the  ages  this  connection  has  been  recognised  by  the  fol- 
lowers of  Epicurus.  Luoullus,  no  less  than  Pickwick,  was 
blissfully  aware  of  the  gastronomic  value  of  meal-time 
illumination. 

Once  admit  that  good  light  is  necessary  for  the  proper 
enjoyment  of  food,  that  it  makes  the  dishes  look  more 
attractive,  and  the  corollary  proposition  that  good  lighting 
will  also  enhance  the  appearance  of  food  displayed  in  a 
shop  becomes  irresistible. 

MacFisheries,  Ltd.,  are  among  those  who  have  already 
appreciated  the  logic  of  this  argument,  their  shops  being 
illuminated  with  a brilliant,  evenly  diffused  light,  which 
makes  the  fish  and  poultry  look  far  more  tempting  than  is 
sometimes  the  case  in  similar  establishments.  Further,  by 
good  display  and  scrupulous  cleanliness,  which,  without 
good  lighting  cannot  be  properly  appreciated  at  night, 
extra  valuable  publicity  is  afforded. 


• The  illustrations  are  of  the  Rugby  branch  of  MacFisheries, 
Ltd.,  aqd  the  lighting  scheme  was  carried  out  with 
materials  supplied  by  the  British  Thomson- Houston  Com- 
pany. Semi-indirect  fittings,  equipped  with  opal  glass  bowls 
and  Mazda  gasfilled  lamps  are  used  in  the  interior  of  the 
shop.  The  fittings  are  spaced  to  ensure  a uniform  illumina- 
tion, while  the  bowls  are  sufficiently  dense  to  prevent  glare. 

As  may  be  seen  from  the  illustrations,  which  are  repro- 
duced from  untouched  photographs  taken  by  the  unaided 
light  of  the  Mazda  installation,  the  illumination  on  the 
counters  and  on  the  walls  and  other  vertical  surfaces  is 
brilliant  without  being  blatant  or  in  any  way  obtrusive. 
A similar  degree  of  brilliance  with  unshaded  lamps,  or  with 
an  ordinary  direct  lighting  system,  would  have  been 
accompanied  by  a great  deal  of  unpleasant  glare.  In  a 
photograph  this  would  have  produced  the  phenomenon 


Fig.  2.— Night  View  of  Exterior  of  MacFisheries'  Shop. 


Fig.  1. — Night  View  of  Interior  of  MacFisheries' 
Rugby  Shop. 


known  as  halation,  and  the  details  of  the  fittings  and  of 
certain  portions  of  the  display  would  have  'been  obscured 
to  the  point  of  invisibility. 

MacFisheries  have  followed  the  pleasant  and  alluring 
custom,  most  common  to  poulterers  and  butchers,  of  hang- 
ing a considerable  proportion  of  their  stock  outside  the 
shop.  This  practice  necessitates  some  form  of  exterior 
lighting.  In  the  fpresent  installation  this  is  carried  out 
very  effectively  by  means  of  two  B.T.H.  “Globa  ” weather- 
proof lanterns,  suspended  from  brackets  fixed  above  the 
fascia,  and  equipped  with  high  candle-power  Mazda  gas- 
filled  Lamps. 

Altogether  this  installation  affords  an  interesting  example 
of  the  application  of  modern  methods  of  lighting  to  small 
retail  shops.  Such  a system  as  the  one  described  is 
economical  in  first  cost,  operation  and  maintenance,  and 
at  the  same  time  is  highly  attractive  and  effective  in  its 
results.  It  is  suitable  for  almost  any  kind  of  light-coloured 
interior,  although,  of  course,  such  details  as  spacing, 
height  of  suspension,  and  size  of  lamps  might  require 
modification. 

Further  information  on  the  lighting  of  food  and  other 
shops  may  be  obtained  from  the  British  Thomson-Houston 
Company’s  Illuminating  Engineers,  at  Rugby,  and  77, 
Upper  Thames  Street,  London,  E.C.4. 
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THE  INSTITUTION  OF  ELECTRICAL  ENGINEERS. 


Wonderful  Lecture  at  First  Meeting  in  Own  Home  Since 
the  War. 

Last  week  was  important  in  the -history  of  the  Inst.  E.E., 
as  during  it,  on  the  invitation  of  the  Council,  leading  Dutch 
engineers  paid  a return  visit  to  this  country  to  inspect  various 
large  generating  and  manufacturing  organisations,  and  to 
enjoy  British  hospitality.  Further,'  on  Thursday,  the  first 
meeting  in  their  own  home  on  Victoria  Embankment  since 
its  surrender  to  its  owners  by  the  Government,  took  place. 
Although  not  yet  quite  renovated,  it  wrill  nbt  be  long  before 
it  is  complete  in  all  details.  The  meeting  itself  wras  out  of 
the  ordinary  in  that  by  the  efforts  of  the  President  and 
Council,  particularly  Mr.  Frank  Gill,  a new  physical  phe- 
nomenon and  its  application  to  telegraphy  and  telephony  was 
demonstrated  by  its  discoverers — two  Danish  engineers, 
Messrs.  Alfred  Johnsen  and  Knud  Rahbek.  The  packed 
audience  evidenced  much  interest  and  expressed  heartily  their 
appreciation  of  the  explanation  of  the  phenomenon  dis- 
covered and  its  adaptation  to  commercial  purposes,  which 
has  been  wonderfully  rapid  since  the  original  discovery  only 
in  1917,  when,  as  the  lecturers  explained,  they  discovered 
that  strong  adhesive  forces  were  developed  in  some  cases 
where  an  electric  potential  difference  was  applied  to  a solid 
body  consisting  of  certain  badly  conducting  materials,  i e., 
various  minerals,  and  a conducting  body,  such  as  a metal 
disc,  resting  on  the  former  body.  This  adhesion  was  found 
to  be  proportional  to  the  true  area  of  contact  between  the 
bodies,  so  that  ground  and  polished  surfaces  fitting  accurately 
together  afforded  the  best  results. 

It  was  found  that  the  adhesion  was  due  to  an  extra- 
ordinarily strong  electrostatic  attrafctiori  between  the  two 
surfaces  in  contact.  The  solid  materials  in  question  conduct 
electrolytically  and  show  a very  high  contact-resistance  with 
regard  to  an  adjacent  conductor,  if  no  conducting  liquid, 
cement,  etc.,  be  interposed  between  the  two  surfaces.  The 
contact  resistance  can  greatly  exceed  the  interior  resistance 
of  the  material  used.  If  a potential  difference  be  applied  to 
the  metal  disc  and  a metal  electrode  cemented  to  the  semi- 
conductor (as  the  material  may  be  called)  a weak  current 
will  flow  through  this  semi-conductor  and  across  the  contact 
surface  to  the  metal  disc.  This  causes  a finite  potential 
difference  between  the  surfaces  in  contact,  due  to  the  very 
high  contact-resistance.  The  result;  is,  an  unusually  strong 
static  attraction,  which  may  easily  be  understood  if  it  is 
borne  in  mind  that  the  attraction  between  the  plates  of  an 
“ air  condenser  ” for  a given  potential  difference  between  the 
plates  is  proportional  to  the  inverse  square  of  the  distance 
between  the  plates.  The  distance  between  the  attracting 
surfaces  being,  theoretically,  in  this  case  zero,  an  infinitely 
large  attraction  is  manifested,  the  limitation  being  probably 
due  both  to  electrolytic  phenomena  and  to  ionization ; never- 
theless, an  exceedingly  strong  attraction  can  be  obtained  at 
moderate  potentials.  It  has  been  found  that  an  electro- 
static attraction  of  several  pounds  can  be  obtained  between 
a thick  lithographic  stone,  fitted  with  an  electrode  at  the 
back,  and  a metal  disc,  two  inches  in  diameter,  resting 
thereon,  when  a potential  of  440  volts  is  applied.  The 
current  is  of. the  value  of  a few  micro-amperes-  The  disc 
will  lift  the  stone  in  an  exactly  similar  manner  to  that  in 
which  an  electromagnet  can  be  lifted  with  its  armature, 
and  the  stone  will  drop  if  the  current  be  interrupted.  Similar 
qualities  are  exhibited  by  flint,  agate,  some  species  of 
slate  ana  many  other  minerals  and  salts,  as  well  as  many 
organic  substances,  for  instance,  animal  membranes,  skin, 
gelatine,  bone,  etc.  On  the  other  hand,  the  experiment 
cannot  be  carried  out  with  true  insulators,  such  as  glass, 
mica,  hara  rubber,  etc.,  as  the  necessarv  current  cannot 
flow. 

The  attraction  naturally  causes  a considerable  friction 
between  the  two  surfaces.  This  is  utilised#for  technical  pur- 
poses bv  using  the  semi-conductor  in  the  form  of  a cylinder, 
which  is  kept  in  rotation,  and  onwhich  a metal  band  slides. 


As  soon  as  a suitable  potential  is  applied  to  the  apparatus 
the  band  will  adhere  firmly  to  the  cylinder  and  can  be  made 
to  operate  various  devices,  the  whole  forming  an  effective 
electrostatic  relay.  In  connection  with  telegraph  apparatus,, 
it  is  essentially  useful  as  a radio  recorder,  the  current  from 
ordinary  small  valves  being  sufficient  for  its  operation  at  a 
speed  up  to  several  hundred  words  per  minute,  if  a suffi- 
ciently high  potential  (100  to  200  volts)  be  used  for  the  valves. 
If  the  metal  band  be  connected  to  a diaphragm  or  similar 
sound-reproducer,  and  telephone  currents  be  applied,  a very 
loud-speaking  telephone  is  obtained.  This  and  other  appli- 
cations, including  a low-tension  pocket  electroscope,  were 
demonstrated  at  the  lecture.  [This  was  referred  to  by  a 
certain  daily  paper  claiming  a certain  circulation  as  a wire- 
less receiving  set.]  One  demonstration  was  the  utilisation 
of  a violin  to  reproduce  a violin  solo  played  in  another  room, 
where  was  situated  a t&fephone  transmitter,  and  also  its 
utilisation  as  a loud-speaking  telephone  fpr  reproducing  the 
human  voice.  Excellent  reproductions  were  afforded  in  both' 
cases.  0 

It  is  obvious  that  the  phenomenon  forms  a wide  basis  for 
scientific  investigation,  and  that  it  will  probably  in  the 
future  be  qsed  for  the  construction  of  electrical  apparatus 
for  various  purposes,  especially  in  cases  where  a smalj 
current  consumption  is  essential. 

Annual  General  Meeting  and  the  Charter. 

On  Tuesday  the  Annual  General  Meeting  took  place,  there 
being  an  unusually  large  attendance.  The  Report  and 
Statement  of  Accounts,  revealing  a particularly  active  year 
were  adopted  without  comment.  It  is  interesting  to  note 
that  the  membership  now  approached  10,000,  that  the 
“ Institution”  Premium  has  been  awarded  to  Mr.  E.  A. 
Watson  for  his  Paper  on  Magnetos,  that  as  soon  as  the 
renovations  are  complete  the  experiment  is  to  be  tried  of 
keeping  the  library  open  on  certain  evenings  to  meet  the 
expressed  desire  of  some  members,,  and  that  the  most 
active  committee  is  the  Power  Lines  Committee.  Reference 
was  also  made  by  the  President  to  the  E.D.A.  being  firmly 
established.  There  are  now  496  members  and  subscribers 
and  it  is  worthy  of  much  greater  support. 

Following  this  meeting  there  was  a special  general  meet- 
ing, which  gave  unanimous  approval  to  the  proposal  to 
apply  for  a Royal  Charter.  This  Charter  is  a modest 
affair,  but  will  do  to  go  on  with.  If  granted,  as  we  all 
hope  it  will  be,  the  JnsL  will  receive  increased  status  asr 
instead  of  being  “ self  appointed”  it  will  be  State  appointed. 
That  it  is  wanted  by  the  body  of  members,  is  evidenced 
by  the  fact  that  in  a postcard  vote  (the  postcards  w^ere 
only  sent  out  a w^eek  or  so  ago)  64  per  cent,  have  already 
been  returned  and  all  are  in  favour  except  three  (not 
three  per  cent.).  An  important  power  sought  is  to  enable 
corporate  members  to  designate  themselves  “Charted  Elec- 
trical Engineers,”  thereby  establishing  their  status  and 
preventing  “ pirating.  n 


w Rftttings  Cancelled. — It  is  announced  by  the  Secretary  that 
owing  to  the  continuance  of  the  coal  stoppage  the  Scottish 
Committee  have  been  reluctantly  compelled  to  cancel  the 
proposed]  Summer  Meeting  of  the  Inst.E.E. — The  Annual 
Convention  of  the  Incorporated  Municipal  Electrical  Association 
which  was  to  be  held  in  Dundee  has  been  abandoned  for  the  same 
reason. 

Ireland- — The  report  of  the  committee  on  Ireland’s  water 
resources,  which  has  just  been  issued,  says  that  about  500,00a 
water  h.p.  is  available  continuously,  and  can  be  economically 
developed  in  Ireland.  The  water  power  is  equivalent  to  that 
generated  in  coalfield  stations  by  the  annual  consumption  of 
more  than  7,500,000  tons  of  coal  on  the  basis  of  51  lb.  of  coal 
per  h.p.  per  hour,  which  is  the  figure  taken  by  the  Coal  Conserva- 
tion Sub-committee  as  the  average  practice  in  the  U.K.  The 
value  of  this  water-power,  if  developed,  it  is  stated,  would  be  at 
least  £ 10,000,000  per  annum.  Detailed  schemes  for  the  develop- 
ment of  the  Lower  Bann,  the  Lower  Shannon,  the  Lower  Erne,, 
and  the  Liffey  are  suggested,  and  the  committee  regards  the 
Boyne,  the  Strule,  the  Moume,  the  Lee,  the  Boyle,  the  Corrib,, 
and  the  Blackwater  (Cork)  as  worthy  of  immediate  investigation.. 
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THE  LONG-DISTANCE  TELEPHONE  SYSTEM  OE 
THE  UNITED  KINGDOM.* 


By  Sir  William  Noble.  M.I.E.E, 


( Continued  from  page  302.) 

High-Frequency  Telegraphy. 

This  paper  would  be  incomplete  without  some  reference 
to  high-frequency  or  so-called  “wired  wireless  ” telephony. 
This  system  has  received  some  attention  in  the  technical 
Press  of  Europe  and  America  during'  the  past  two  or  three 
years,  and  it  is  'becoming  evident  that  developments  of  the 
system  are  destined  to  play  an  important  part  in  the  future 
in  long-distance  communication. 

The  principle  of  the  system  has  been  known  to  scientists 
for  a decade,  but  the  solution  of  the  practical  problems  in- 
volved in  adapting  it  to  commercial  use  was  delayed  in 
this  country  by  the  war.  These  problems  are  by  no  means 
inconsiderable  or  simple  of  solution.  They  involve  re- 
searches into  the  behaviour  of  aerial  wires  and  underground 
cables  over  a range  of  frequencies  hitherto  practically  un- 
explored. 

The  characteristics  of  lines  at  the  comparatively  low 
frequencies  of  speech  are  Well  known,  and  apparatus  has 
been  designed  which  enables  measurements  to  be  made 
with  precision.  Such  apparatus,  however,  is  either  entirely 
unsuitable,  or  suitable  only  with  great  iViodification  for 
the  purpose  of  making  measurements  at  the  comparatively 
high  frequency  of  carrier-waves.  The  range  of  these  waves 
lies  roughly  in  the  region  between  the  highest  note  audible 
to  the  human  ear  and  the  frequencies  used  in  wireless 
telephony.  Over  this  range,  factors  which  at  audio  fre- 
quency are  so  small  as  to  be  negligible  become  of  first-rate 
importance. 

It  may  be  said  that  the  most  attractive,  and  at  the  same 
time  the  most  valuable  feature  of  the  high-frequency 
carrier- wave  system  is  its  adaptability  to  multiplex  tele- 
phony, that  is  to  say,  the  simultaneous  operation  of  several 
communication  channels  over  one-wire  circuit. 

The  .system  is  already  in  commercial  service  in  Germany 
?nd  «!i ? ~!n.lted  States  on  long  aerial  telephone  circuits, 
but  the  conditions  under  which  those  services  are  possible 
are  practically  non-existent  in  this  country.  Furthermore, 
it  will  be  realised  from  what  has  been  said  previously  in 
„h‘S  Pap?£  economical  value  of  the  system  for 

use  in  the  United  Kingdom  lies  in  its  application  to 
underground  cables.  There  are,  however,  a few  cases 

lines*  m3y  be  0pS?-ed  economica%  to  aerial 

br^ht  inf  ^ heSG  a-re,  now  jbeing  dealt  with  and  will.be 
*nt0  commercial  service  and  linked  up  with  the 
trunk  system  during  the  coming  year. 

Discussion. 

^>r/.  Fleming,  F.R.S.,  in  opening  the  discussion 

menlhoned  that  but  for  rhe  effort  to  find  Insitive  decors 

durrion  Cfraphiy  and.h,s  own  development  and  intro- 
du^hon  of  the  two-electrode  valve  in  1904,  it  was  Highly 

> thG  theTll?nic  valve  wou,d  never  have*  re- 
vealed itself  as  an  ideal  telephone  repeater.  The  form 

in  which  it  was  now  used  in  telephony  was  one  of  the 
standard  form  of  valve  evolved  during  the  war  as  a wire- 
less  detedtor.  No  reference  was  made  in  the  Paper  to  the 
work  done  in  the  U.S.,  in  connection  with  the  New  York 
*ran*'?sco  ?nd  Los  Angeles  telephone  line,  in  which* 
with  the  thermionic  valve,  140  miles  of  standard  cable— 
about  five  times  'the  possible  distance  for  good  speech — had 
been  brought  down  to  the  equated  length  of  12  miles  of 
standard!  cable,  with  13  ;epeater  stations;  a wonderful  per- 
formance. The  author  mentioned  seven  conditions  which 
must  be  adhered  to  by  the  ideal  thermionic  valve  for  tele- 
phone repeater  service,  but  he  did  not  mention  that  the 
characteristic  curve  should  be  a straight  line.  No  reference 
was  made  in  the  paper  to  an  oxide-coated  filament  in  the 

* Paper  read  recently  before  the  Inst.E.E. 


valves,  but  a great  deal  of  work  had  been  done  in  this 
direction  in  the  U.S.  during  the  war,  and  twice  as  many 
oxide-coated  valves  had  been  made  there  as  plain  tungsten 
valves.  The  life  of  the  valve  depended  on  the  temperature 
of  the  heated  cathode  and  it^  was  claimed  that  die  oxide- 
coated  filament  had  advantages  over  pure  tungsten.  Had 
the  Post  Office  investigated  that  point?  Helium-filled 
valves  had  also  been  used  largely  during  the  war  as  re- 
peaters, and  they  were  an  improvement  on  the  hard  tung- 
sten valve.  Finally  Dr.  Fleming  mentioned  a gigantic 
experiment  last  year  in  repeating  from  wireless  circuits  bO 
wire  circuits  by  means  of  the  thermionic  valve.  A ship, 
the  Gloucester , four  hours  out  in  the  Atlantic,  spoke  by 
wireless  to  the  mainland.  This  was  relayed  to  the  land 
line  by  thermionic  valves  to  New  York  and  from  there  on 
to  the  trans-continental  line  to  San  Francisco  and  Los 
Angeles,  from  whence  it  was  again  relayed  on  to  the  radio 
line  and  sent  to  the  Pacific,  and  the  operator  on  the  At- 
lantic spoke  to  the  operator  in  the  Pacific  without  any 
human  intervention.  Ve  wer/e  not,  however,  at  the  end 
of  the  possibilities  of  the  thermionic  valve  yet.  Submarine 
engineers  would!  find1  it  a powerful  assistant  in  their  work, 
but  the  histtorv  of  its  development  had  been  one  of  the 
romances  of  electrical  science. 

Mr.  A.  J.  Stubbs  said  that  some  engineers  had  thought 
we  had!  reached  the  ultimate  limit  of  efficiency  in  undei^ 
ground  telephone  work  in  this  country  in  1914,  when  we 
had  thoroughly  efficient  underground  circuits  between  Lon- 
don and  Liverpool,  but  since  then,  it  had  been  shown  that 
that  was  by  no  means  the  case.  At  that  stage,  42  circuits 
represented  the  largest  size  cable  that  could  be  constructed 
between  these  two  points,  but  four  years  later,  by  the 
introduction  of  the  thermionic  valve,  the  number  of  circuits 
was  increased1  from  42  to  90,  but  bv  the  simple  process  of 
subdividing  that  circuit  into  three  instead  of  two,  the  num- 
ber of  circuits  was  increased  from  42  to  240  equally  efficient 
telephone  circuits  at  about  the  same  cost- 

Mr.  R.  L.  Jones  (Chief  Engineer,  Western  Electric  Co., 
New  York)  said  that  in  such  a complicated  system  as  that 
in  the  U.K.  there  were  several  hundred  thousand  circuit 
elements  in  which  abnormal  losses  might  occur,  and  a very 
high  standard  of  transmission  maintenance  must  be  aimed 
at  if  the  money  value  of  these  losses  was  to  be  kept  from 
reaching  a perfectly  tremendous  figure.  In  a repeater 
cable  circuit,  it  might  be  possible  for  the  repeater  gains 
introduced  to  intensify  about  95  per  cent,  of  the  total  losses 
in  the  circuit.  If  the  repeater  gains  should  rise  by  5 per 
cent,  the  circuit  would  become  uncommercial  and  even 
inoperative  due  to  speech  distortion,  whilst  if  the  repearer 
gains  should  fall  by  5 per  cent.,  -the  circuit  would  again 
pass  the  commercial  limit.  In  the  plant  of  the  American 
Bell  system  a large  number  of  types  of  test  equipment  had 
been  devised  with  the  object  of  maintaining  the  circuits 
in  a high  degree  of  efficiency.  Dealing,  with  the  trunk 
cables  in  America,  Mr.  Jones  said,  there  were  now  about 
2,400  miles  of  trunk  cable  lines  in  use,  and  there  would 
shortly  be  cablo  circuits  in  use  for  trunk  working  as  long 
as  1,000  miles.  Recently,  there  was  put  in  service  a 
4- wire  cable  circuit  about  1,000  miles  long  between  New 
York  and  Reading.  The  circuit  was  of  20-lb.  conductor, 
loaded  in  phantom.  There  were  22  repeaters,  the  gross 
equivalent  was  550  standard  miles  and  the  net  equivalent 
10  standard)  miles. 

Mr.  J.  H.  Kingsbury  quoted  from, a memorandum  issued 
to  those  who  were  present  at  the  inauguration  of  the  tele- 
phone trunk  lines  in  June,  1905.  In  this  memorandum 
it  stated  that  for  the  backbon»2  line  from  London  through 
Leeds,  Edinburgh,  Glasgow  and!  Dublin,  the  heaviest  copper 
wire  ever  used  had  been  utilised.  It  weighed  800  lb.  per 
mile,  and  it  went  on  to  say  that  efforts  had  been  made  to 
reduce  the  underground  portion  as  ^nuch  as  possible,  as 
underground  wires  seriously  impaired  the  efficiency  and 
clearness  of  telephone  speech.  That,  memorandum  had 
attached  to  it  a ?uap  of  the  backbone  system  in  which 
there  was  not  a particle  of  underground  cable.  There  were 
2,719  miles  of  800-lb.  copper,  4,914  miles  of  600-Ib.,  and 


Digitized  by  t^ooQle 


306 


ELECTRICITY 


June  3,  1921. 


3,025  miles  of  400-lb.  cppper.  Comparison  of  that  map 
with  ithe  position  to-day  made  it  possible  ’ to  realise  the 
improvement  that  had  taken  place.  There  was  no  doubt 
as  to  the  wisdtiim  of  the  policy  af  faying  underground 
cables,  for  it  enabled  them  to  keep  the  conductors  in  the 
best  possible  condition  for  transmission  without  risk  of 
interference  from  the  effect  of  storms.  The  developments 
since  1891  were  such  that  the  size  cable  then  capable  of 
giving  speech  only  between  London  and  Croydon  could  now 
be  >used,  with  the  attachments  mentioned  in  the  paper, 
between  London  and  Rome  for  diplomatic  talk,  or  on  a 
commercial  basis  from  Glasgow  to  Milan.  The  relay  had 
always  been  the  aim  of  the  telephone  man,  and  the  fact 
that  the  mechanical  relay  did  ndt  succeed  did  not  surprise 
anybody,  because  obviously  it  could  not  be  operated  as  a 
machine  by  a very  attenuated  current.  , The  inertia  of  the 
working  mechanism  necessarily  produced  distortion.  There 
was  an  uncanny  operation  about  the  thermionic  valve,  to 
tyis  mind,  because  he  could  not  measure  it  with  a foot 
rirle.  He  would  like  to  ask  Sir  William  Noble  whether 
the  development  study  which  he  had  referred  to  was  on 
a no-delav  basis.  That  was  very  important,  because 
with  cables  and  repeaters  it  was  possible  to  nave  alterna- 
tive routes,  and  development  on  a no-delay  basis  was  the 
thing  to  bo  looked  forward  to.  Everybody  wanted  to  be 
able  to  use  a telephone  at  the  moment  of  convenience, 
whilst  hajf  an  hour  later  would  be  no  good. 

Mr.  P.  E.  Erikson  said  that  the  importance  of  uniform 
line  characteristics  were  recognised  early  in  the  develop- 
ments of  repeaters,  and  the  accuracy  of  transmission  de- 
pended very  largely  on  the  precision  with  which  it  was 
possible  to  make  the  artificial  balancing  line  resemble  the 
actual  line.  It  was  al wtays  possible  to  design  a network 
to  simulate  the  constants  on  almost  an v line,  but  obviously 
that  was  a cumbersome  and  rather  expensive  way  of  doing 
it,  and  an  effort  should  be  made  to  standardise  and  have 
as  few  networks  as  possible  for  commercial  operation.  He 
thought  Fig.  8 in  the  paper,  giving  impedance/frequency 
curves  for  a 70-lb.  loaded  cable  circuit,  was  a little  mislead- 
ing because  the  conditions  under  which  tests  were  made 
caused  the  curve  to  indicate  that  the  impedance  rises  with 
the  frequency,  whereas,  as  a matter  of  fact,  the  normal 
slope  of  an  impedance  curve  on  a long  loaded  cable  showed 
an  actual  decrease  with  increasing  frequency. 

Mr.  F.  Tremain  said  that  in  1901  he  had  the  good  for- 
tune to  initiate  the  first  loading  experiment  undertaken 
by  the  Post  Office.  The  loading  coils  were  imposed  and 
super-imposed  to  produce  various  kinds  of  drcuits.  Ex- 
periments were  carried  out  between  London  and  Birming- 
ham, and)  the  tesult  was  the  4-pair  cable,  which  was  the 
origin  of  the  quad-pair  type,  which  he  patented  about  that 
time,  and  which  he  still  thought  was  the  best  type  for 
super-imposing.  This  consisted  of  four  pairs  o?  wires 
round  a centre  of  yarn,  *•  hich  had  the  effect  of  preventing 
cross-talk,  whereas  with  air-space  cables  tl\ere  was  cross- 
talk- Further,  if  air  space  in  cables  led  to  a 9pongv  con- 
dition, it  necessitated  vary  careful  balancing,  and  he  would 
be  glad*  if  the  author  could  say  wbat  the  percentage  ad- 
dition to  the  cost  of  the  cable  would  be  as  a result  of  having 
to  balance  it  in  this  careful  manner,  and  what  the  additional 
cost  was  of  loading  the  cable.  If  it  were  possible  to  do 
away  with  balancing  something  would  be  saved,  and  a 
more  suitable  article  produced.  When  these  original  cables 
were  laid  it  was  found  that  thev  were  verv  susceptible  to 
external  interference,  and  telephone  men  called  them 
neurotic.  Modern  medicine  proceeded  on  the  lines  of  pre- 
vention rather  than  cure,  and  it  might  be  worth  while  to 
go  -hack  to  something  approximating  to  the  solid  conductor 
so  as  to  get  greater  radial  stabilitv.  He  had  an  idea 
that  good  results  might  he  obtained  with  two  wires  com- 
bined together  with  enamel  between  them  as  the  only 
insulation.  A number  of  them  could  be  made  up  into  a wi re 
rope  by  symmetrical  winding  of  the  wires.  It  might  be 
that  they  would  have  a Tow  capacity,  but  low  capacity  was 
not  now  such  a vital  factor  as  it  used  to  be. 

(To  be  continued.) 


K ELECTRICAL  AND  ENGINEERING  TRAINING; 

% • “ 

The  Handbook  and  Syllabus  of  the  Cambrian  Correspon- 
dence Electrical  Engineering  School  (Cemetery  Road,  Porth, 
Glam.),  for  1921,  deals  fully  with  the  necessity  of  study  and 
preparation  for  the  attainment  of  higher  positions,  and  should 
be  in  the  hands  of  the  thousands  of  men  engaged  ;on  prac- 
tical electrical  work  who  f realise  that  the  obtaining  of  a 
little  more  technical  knowledge  than  they  possess  would 
enable  them  to  improve  their  position  and  at  the  same  time 
make  their  work  more  interesting.  That  the  Cambrian 
Correspondence  method  proves  satisfactory  is  indicated 
by  the  fact  that  in  1920,  207  sat  and  189  passed  the  C.  and  G. 
Engineering  Exams.,  i.e.,  the  percentage  of  successes  was 
91^,  in  fact  for  several  years  it  has  been  round  about  this 
figure.  Tuition  is  given  on  any  engineering  subject  for 
any  standard,  and  we  fipd  that  the  school,  at  first  local, 
then  national,  is  now  world-wide — lessons  by  post  being 
given  in  all  parts  of  the  world.  The  Handbook  referred  to 
runs  to  ever  100  pp.,  and  ^ cpmmend  it  for  careful 
perusal.  ^ 

BELGIAN  CONTRACTS  AND  FOREIGN 
COMPETITION. 


The  principal  reasons  for  the  lack  of  success  of  C.K. 
firms  in  obtaining  recent  important  Belgian  contracts  are, 
states  Mr.  R.  F-  H.  Duke,  M.B.E.,  Commercial  Sec.  to  the 
British  Embassy  at  Brussels,  the  present  adverse  rate  of  ex- 
change and  the  activity  of  Belgian  firms  to  supply  the  mate- 
rials required.  The  majority  of  contracts  which  have  come  to 
Mr.  Duke’s  notioe  have  been  obtained  by  Belgian  firms 
simply  because  British  contractors  have  had  to  quote  prices 
in  a currency  which  has  depreciated  by  100  per  cent.  It 
must  he  remembered  that  industry  in  Belgium  has , with 
few  exceptions , almost  completely  recovered  since  the 
Armistice , and  also  that  the  present  trade  depression  makes 
firms  willing  to  quote  their  lowest  rates  in  the  hope  of 
obtaining  an  order  and  employment  for  their  operatives. 

According  to  an  article  in  the  Chronique  des  Travaux 
Publics  the  Belgian  Railway  Dept,  has  examined  the 
question  of  the  participation  of  German  firms  in  public 
adjudication,  and  considers  that  no  general  rule  can  be 
laid  down  on  the  principle  of  permitting  foreign  competi- 
tion, but  that  certain  restrictions  should  be  imposed  favour- 
ing Belgian  industry.  Where  Belgium  is  not  necessarily 
dependent  on  foreign  supplies  it  is  proposed  to  give  prefer- 
ence to  tenders  quoting  unconditional  prices  in  Belgian 
francs.  It  is  also  proposed  to  exclude  foreign  firms  from  con- 
tracting for  public  works  of  national  importance  from  the 
point  of  vie\v  of  defence.  It  is  further  stated  that  the  Dept, 
considered  that,  in  present  circumstances,  German  and  other 
foreign  firms  shall  not  be  excluded  in  general  from  Bel- 
gian adjudications,  but  that  a considerable  right  of  prefer- 
ence ought  to  be  accorded  to  Belgian  firms  in  view  of  the 
difficult  trade  situation  in  that  country. 


Wfretoss  Messages  to  Ships. — Owing  to  the  creation  of  a special 
department  for  the  routing  of  wireless  messages,  post  offices 
in  London  and  the  Provinces  will  now  accept  such  messages 
addressed  to  persons  on  ships  at  sea  (which  are  within  range  of 
the  coastal  wireless  stations  of  the  United  Kingdom)  without 
requiring  the  sender  to  specify  the  station  through  which  the 
message  should  be  transmitted. 

The  E.T.B.I  . — The  number  of  members  and  subscribers  is 
now  306,  and,  although  during  1920  assistance  was  given  to 
every  qualified  person  who  applied,  the  total  amount  of  the 
invested  funds  (£14,355)  is  far  from  adequate  to  meet  the 
demands  for  pensions  which  are  certain  to  be  made  in  the  near 
future.  The  newly  formed-  local  advisory  committees  are  at 
work  in  Cardiff,  Glasgow,  Manchester  and  Newcastle-on-Tyne, 
and  it  is  hoped  during  the  present  year  to  get  going  on  similar 
lines  in  Birmingham,  Leeds  and  Liverpool.  The  report  lists 
of  governors,  members,  etc.,  and  rules  for  1921  are  now  available. 
Any  additions  to  the  ranks  will  be  much  appreciated  by  the  Sec., 
Mr.  F.  B.  O.  Hawes,  18  and  21,  Park  Mansions,  Vauxhall,  Park 
South  Lambeth  Road,  S.W.  8. 
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Specify-  Install- Use 
SUNCO,  SWITCH 
and  FUSE  GEAR 


Whatever  be  your  requirements — there  is  a Sunco  Switch 
or  Fuse  Board  which  will  be  the  best  for  the  job. 

Reliability  during-  a long  useful  life  is  ensured  by  careful 
design  and  the  use  of  the  best  possible  materials — and  high 
grade  workmanship. 

With  Sunco  Switch  and  Fuse  Gear  you  get  the  highest 
quality  at  a reasonable  price. 


List  No.  313,  just  published , is  complete  and  handy.  You 
should  have  a copy  for  reference.  May  we  send  one  ? 


Sunco  House  Service  Board* 
supplied  in  sizes  from  12  to  60 
amps,  complete  on  hard  wood  or 
teak  bases . Can  also  be  supplied 
on  iron  frame  to  order. 


118-120,  Charing  Croat  Road,  LONDON,  W.C. 2 

Telephone  Garrard  7766  (4  Unas). 

Telegrams  - - Sacabilis,  Ox,  London. 


Have  stood  the  test  of  30  years  of  service 
for  every  purpose  for  which  accumulators 
could  be  used. 

Power  Stations,  Lighting  Plants. 

Train  Lighting,  Yacht  Lighting, 

Hand  Lamps,  Wireless/ 

Motor  Car  Starting,  Lighting,  and  Ignition. 


Pillar  Type  Terminal  Glass  Box 
Cell  for  small  Lighting  Plant. 


Each  type  specially  designed  for  die  duty  it  has  to  perform. 

• V 

Satisfactory  in  Service — Always 


ELECTRICAL  STORAGE 
COMPANY  LIMITED. 


Clifton  Junction,  Near  Manchester. 


57,  Victoria  Street,  London,  S.W.1 
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Hart  Batteries  have  distinct  advantages  over  fcd 
k other  makes.  The  superiority  of  Hart  Cells 

is  responsible  for  their  extensive  use  in  J 
^^^central  Stations,  Private  Installs- 
tions  and  general  purposes  of 
all  kinds. 


Recording  Instruments 

Many  years  of  manufacturing  experience 
are  behind  our  Recording  instruments. 

The  chief  distinction  lies  in  the  use  of 
the  Murday  Patent  Pen,  which  gives 
rectangular  co-ordinates  to  the  chart 
instead  of  the  usual  curved  hour-lines. 

The  instruments  are  of  the  simplest 
and  strongest  design  and  the  mechanism 
extremely  trustworthy.  Send  for  list. 

Evershed  & Vignoles,  Ltd. 

ACTON  LANE  WORKS.  CHISWICK,  W.4 

Telephone  : Chiswick  1370.  Telegrams  : Dorothea.  Chisk,  London 


HART  ACCUMULATOR  CO.,  LTD 

MARSHGATE  LANE,  STRATFORD,  LONDON,  E.15. 


HIGH  EFFICIENCY 
LONG  LIFE 
EASY  TO  MAINTAIN 


LOW  COST  OF  UPKEEP 
STEADY  LIGHTING 

FREEDOM  FROM 

BREAKDOWN 


ADOPT  THE  BEST  PRACTICE  — 

BY  INSTALLING 

HART  BATTERIES 
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This  fills  a long  felt  want 

Are  you  including*  the  “Electrolux” — the 
Portable  Cleaning  Apparatus  with  the  in- 
ternal dust  bag — in  your  Sales  campaign  ? 
If  not,  write  at  once  for  details  of  our 
Special  offer  to  supply  demonstration 
machines  to  the  Trade. 


3 Electric  Lamp  and 
Supplies  Co.,  Ltd., 

THE  " FOXTAILS'*  73*  Newman  Street , „ 

CLEANUP  APPARATUS  London.  IV.  1. 


TO  OUS  SEABEB8. 

_ 1»  publiahed  ararj  Friday,  and.  Jf  ordered,  la  en  sale  at  the 

prteoipal  Bailway  Station  Bookatalla  and  Nowaagonta  on  tftat  day.#  It  has 
• W torgt  sale  throughout  the  United  Kingdom,  as  well 
Ml*  the  British  Colonies  and  Abroad. 

. Editor  dots  not  hold  himaelf  raaponaibla  for  opiniona  axpraaaod  by 
dooa  he  neeeaaarUy  identify  himaelf  with 

Qneationa  to  whioh  as  anawer  ia  required  mnat  bo  aocompanied  by  a 

Zln'ZSZJ?™*'7'*  eon-id#r®d  of  »alBoi«nt  intereat  the  anawer 

will  probably  appear  in  the  paper. 

Wow  adTWttaomonta  for  the  diaplayed  column*  and  alterationa  to  oxiatin* 
ee^mnst  seaoh  the  publishing  office  not  later  than  the 
ES?*  • e5d  morning,  in  order  to  be  in  time  for  the  iaano 
Y .^owm^  Fnday.  Thia  da  important.  Bate  qnoted  on  applioation. 
^*Meortptiea*  17i.  8d.  a year,  98.  half-year,  4a.  fid.  a quarter  in  ad  ranee 
peetafe  prepaid  in  the  United  Kingdom  and  abroad.  * 

AU  remittanoee  payable  to  the  Publiahero,  8.  Rbktkll  an®  Oo.,  Ltd. 
Maiden  Lane,  London,  W.C.2.  Telephone,  No.  8460  Oerrard. 

Current  Topics. 


With  increased  telephone  rates  operating  in  every 
direction,  it  behoves  the  exeeutiv&Jieads  of  big  busi- 
ness  establishments  and  institutions 
Telephone  to  survey  their  existing-  telephone 
Economy.  installations  with  a view  to  drastic 
cuts  and  remodelling  wherever 
possible  on  more  modern  and  economical  grounds.  It 
is  really  extraordinary  the  amount  of  money  which  is 
spent  by  some  establishments  in  the  course  of  a year 
on  telephoning,  and  quite  unnecessarily  in  the  majority 
of  cases.  I could  enumerate  severed  instances  where, 
commencing*  with  one  or  two  public  exchange  connec- 
tions in  early  days,  the  system  has  grown  with  a con- 
stantly expanding  establishment  uqtil  there  are  any- 
thing from  a dozen  to  fifty  separate  exchange 
connections,  radiating  from  different  points,  and  mainly 
used  for  inter-departmental  traffic. 

The  first  step  in  reorganising  a business  telephone 
system  is  to  plot  out  the  existing  connections  with  the 
Post  Office  system  and  prepare  a careful  analysis 
showing  the  extent  to  which  they  are  severally  essential 
to  the  daily  conduct  of  business.  In  most  cases  it  will 
probably  be  found  that  by  a little  ingenuity  and  con- 
centration of  important  telephones  at  a few  centres 
throughout  the  establishment,  the  number  of  Post 
Office  connections  can  be  reduced  from  fifty  to  seventy- 
five  per  cent.  In  all  establishments,  inter-departmental 
traffic,  or  telephone  connections  between  two  offices 
inside  the  establishment,  constitute  the  principal  load 
on  the  telephone  installation,  and  it  is  simply  throwing 
money  away  to  pass  these  calls  through  a public 
exchange. 


economically  be  divided  into  two  portions,  one  entirely 
private,  for  internal  communication  only,  supplemented 
by  a smaller  system  only  connecting  to  essential  points, 
for  inward  and  outward  calls  to  subscribers  on  the 
Post  Office  system.  From  the  standpoint  of  conveni- 
ence, the  universal  system^is,  of  course,  the  best,  but, 
in  the  light  of  modern  charges  and  the  discouraging 
policy  of  the  State,  many  thomstands  of  pounds  can  be 
saved  annually  by  adopting  the  course  above  sug- 
gested. I would  go  a step  further  and  recommend 
the  automatic  system  for  the  internal  installation, 
thereby  speeding  up  the  service  and  cutting  out  the 
wages  of  an  operator  or  operators.  Already  many  pro- 
gressive firms,  who  are  large  telephone  users,  have 
adopted  this  policy  of  sub- division  and  effected  con- 
siderable reductions  in  their  annual  payments  for 
telephone  serv  ice. 

The  ever-increasing  growth  of  road  transport  and 
the  waning  popularity  of  the  railway  should  prompt 
sponsors  of  the  latter  form  of  pas- 
Qailway  sengA*  and  goods  transport  to  make 

Electrification.  some  drastic  change  before  the  rail- 
ways of  this  country  become  alto- 
gether derelict.  Already  America  is  alive  to  the 
danger,  and  in  some  quarters  the  electrification  of 
steam  railways  is  regarded  as  an  economic  necessity. 
One  of  the  principal  advantages  attendant  upon  such  a 
change  is  that  the  electric  motor  drive  removes  the 
restrictions  imposed  bv  the  limitations  of  steam  locomo- 
tive characteristics ; whilst  there  is  also  a saving  in  fuel 
and  labour,  and  an  increase  in  track  capacity  following 
the  adoption  of  electric  traction. 

How  serious  the  road  transport  competition  really  is 
may  be  gauged  from  the  fact  that  whereas  it  takes  a 
pull  of  approximately  50  lb.  to  move  a ton  over  the 
varying  grades  and  surfaces  of  ordinary  roads,  the  same 
50  lb.  pull  will  move  ten  tons  over  a railroad.  Yet  in 
spite  of  this  disproportion,  it  evidently  still  pays  to 
•transport  goods  of  a certain  kind  by  .road  in  preference 
to  rail,  a deciding  factor  being  very  often  the  door  to 
door  facilities  afforded  by  the  road  transport  system  as 
compared  with  the  frequent  and  expensive  transhipment 
and  consequent  delays  incidental  to  railway  transport. 
The  fact  remains  that  the  existing  steam  railways  are 
rapidly  losing  ground  and,  unless  they  very  soon 
introduce  reforms  of  the  character  indicated,  they  look 
like  following  in  the  wake  df  the  stage-coach  of  pre- 
railway  days. 

, According  to  a leading  American  critic  of  the  steam 
railway,  such  minor  improvements  in  steam  locomotive 
design  as  are  already  available,  or  in  view,  do  not  hold 
promise  of  any  real  relief  from  present  operating  condi- 
tions. The  steam  locomotive  seems  destined  to  spend 
the  greater  part  of  the  year  tied  to  the  coal  bunker, 
water  tank,  round  house,  ashpit,  and  repair  shop,  with 
too  little  time  left  for  the  actual  haulage  of  trains.  It 
is  wasteful  in  man  power,  especially  on  heavy  grade 
divisions,  and  in  these  days  of  high  wages  and  short 
working  hours*  with  severe  penalties  for  delays  leading 
to  overtime,  this  lour  efficiency  in  utilising  engine  and 
train  crews  is  fatal  to  economic  success. 


I would  go  so  far  as  to  say  that  there  is  not  a busi- 
ness telephone  installation  in  existence  which  could  not 


The  steam  locomotive  is  a notorious  w^aster  of  fuel, 
burning  a quarter  of  all  the  coal  mined,  and,  finally, 
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its  cost  of  upkeep  and  depreciation  are  so  high  as  to 
constitute  a most  ' serious  percentage  of  tl  e total 
operating  expense.  Perhaps  this  may  seem  a rather 
sweeping  criticism  of  the  steam  locomotive.  On  the 
contrary,  the  facts  are  well  known,  although  perhaps 
not  fully  appreciated  unless  compared  with  the 
operating  records  of  other  types  of  motive  power.  The 
steam  locomotive  has  reigned  supreme  in  the  railway 
field  for  so  many  generations  that  to  some  it  seems 
heresy  to  question  its  exclusive  right  to  dominate  it 
for  all  time.  We  have  already  had  ample  proof  in  this 
country  of  the  possibilities  of  electric  traction  on  short 
passenger  routes  where  frequent  stops  are  involved, 
and  it  cannot  be  said  that  our  railway  magnates  have, 
in  the  main,  neglected  this  branch  of  railway  develop- 
ment. 


It  is  to  the  main  line  routes  that  we  must  look  for  the 
next  sweeping  changes,  and  as  an  instance  of  the  possi- 
bilities which  lie  ahead,  it  has  been  esimated  from  the 
performances  of  60  huge  elaptric  locomotives  operating 
over  nearly  700  miles  of  route  on  the  Chicago,  Mil- 
waukee and  St.  Paul  .Railway,  that  the  passenger  and 
revenue  freight  tonnage  of  the  United  States  could  be 
hauled  by  electric  locomotives  for  one-third  the  coal 
now,  consumed  under  locomotive  boilers.  The  most 
ardent  electrical  enthusiast  does  not  advocate  the  in- me- 
diate wholesale  electrification  of  railways,  but  the  above 
comparison  affords  a measure  of  the  wastefulness  of 
the  present  steam  railway  system,  and  the  ultimate 
goal  towards  which  electrification  is  directed. 


In  this  connection  there  is  a further  important  ad- 
vantage accruing  from  electrification,  viz.,  the  elimina- 
tion of  the  tender  with  its  accompanying  load  of  fuel 
and  writer  which  has  to  be  carried!  as  an  adjunct  to 
every  steaim  locomotive.  On  the  American  railways 
the  locomotive  fuel  carried  in  cars  and  steam  engine 
tenders  equals  approximately  20  per  cent,  of  the  total 
revenue  freight  tonnage  carried  over  U.S.  railways, 
and  practically  the  whole  of  this  non-prod  active  freight 
could  be  saved  by  electrification.  The  adoption  of 
electricity,  therefore,  would  immediately  increase  the 
carrying  capacity  of  those  railways  ane-fifth,  simply  by 
the  elimination  of  the  railway  coal-carrying  business. 
In  face  of  these  facts  is  the  Transport  Ministry  alive  to 
the  potentialities  of  railway  electrification  in  this 
country  ? 

Elektron. 


Australia. — A copy  of  the  Wiring ’Rules  of  the'  Fire ’Under- 
writers’ Assocn.  of  Victoria,  revised  to  Jan.,  1921,  may  be 
consulted  in  the  Inquiry  Room  of  the  Dept,  of  Overseas  Trade, 
35,  Old  Queen  Street,  Westminster,  S.W.i.  These  rules  are 
the  I.E.E.  Wiring  Rules  adapted  to  meet  Australian  conditions. 
They  have  been  adopted  by  the  fire  underwriters  of  all  the  States 
of  the  Commonwealth. 

• Mew  (Zealand. — Tenders  will  be  received  up  to  July  31 
at  the  office  of  Messrs.  Hay  & Vickerman,  Wellington,  on  behalf 
of  the  Wairoa  Electric  Power  Board  for  the  supply  and  delivery 
of  material  for  a 11,000  /3,300  volt  600  kw.  outdoor  substation. 
Material  required  includes  : (a)  Four  200  kw.  11,000/1,900  volt 
single  ph.  transformers,  (b)  I Insulators,  (c)  Air- break  switches,  (d) 
Fuses,  (e)  Lightning  Arresters  and  Choke  Coils  (all  for  11,000  V. 
and  3,000  V.),  and  (f)  Various  accessories.  Copy  of  the  specifica- 
tions, conditions  of  tender  and  plan  may  be  inspected  by  U.K. 
firms  on  application  to  Room  49,  Dept,  of  Overseas  Trade, 
35,  Old  Queen  Street,  S.W.i. 


ELECTRIC  ARC  WELDING. 

The  subject  of  welding  by  means  of  the  electric  arc 
is  rather  fnilly  treated  in  special  publication  7783/2, 
issued  by  the  Metropolitan- Vickers  Electrical  Co., 
Ltd.  (Trafford  Park,  Manchester).  The  publication, 
which  is  amply  illustrated,  runs  to  28  pp.  and  opens 
with  a brief  reference  to  the  various  systems  of  welding. 
Arc  welding  is  next  treated  from  the  point  of  view  of  its 
many  applications,  and!  then  the  welding  of  different 
materials  and  the  effects  of  impurities  considered.  The 
carbon  electrode  and  metallic  electrode  processes  are 
both  dealt  with  and  some  practical  suggestions  given. 
It  is  of  the  greatest  importance  that  the  electrical 
equipment  be  such  that  the  operator  can  maintain  a 
stable  arc  in  spite  of  (a)  unsteadiness  of  the  operator’s 
hand,  { b ) variation  in  the  length  of  the  arc  caused  by 
molten  metal  travelling  from  the  electrode  to  the  weld, 
(c)  foreign  matter  such  as  scale,  rust,  etc.,  in  the  path 
of  the  arc,  (d)  unevenness  of  the  surface  over  which  the 
welding  is  directed. 

In  order  to  obtain  stability  a variable  voltage  is  re- 
quired, which  will  automatically  prevent  interruptions 
due  to  these  causes,  and  at  the  same  time  give  approxi- 
mately constant  watts  at  the  arc  so  as  to  have  con- 
stant heating  effect.  T*he  most  common  way  of  obtain- 
ing this  variable  voltage  is  by  using  a constant  voltage 
supply,  and  connecting  a suitable  resistance  in  series 
with  the  arc.  Successful  welding  has  been  accomplished 
for  years  with  such  equipments,  and  this 
establishes  the  fact  that  the  voltage  characteristic  of 
such  a combination  fulfils  the  special  requirements  of 
arc  welding. 

The  relation  between  the  voltage  drop  across  the  arc 
and  the  current  of  the  arc  is  given  graphically  by  the 
straight  line  sloping  from  the  open-circuit  voltage  value 
on  the  voltage  axis  to  the  short-circuit  current  value 
on  the  current  axis,  the  latter  being  determined  by  the 
ohmic  value  of  the  series  resistance.  The  limiting 
feature  in  maintaining  a stable  arc  is  that  this  line 
must  not  be  too  nearly  horizontal,  and  on  the  other 
hand,  it  must  not  be  too  steep.  In  the  latter  case, 
there  would  be  a tendency  for  a careless  operator  to 
•w*ork  with  a long  arc.  In  practice  the  best  conditions 
for  carbon  arc  wielding  are  realised  when  the  voltage 
drop  across  the  resistance  is  half  that  across  the  arc, 
and  for  metallic  arc  welding  wffien  the  voltage  drop 
across  the  resistance  is  twice  that  across  the  arc.  A 
voltage  at  the  carbon  arc  of  30  to  50  volts  and  at  the 
metallic  arc  of  18  to  25  volts  calls  for  a constant 
voltage  supply  of  about  70  volts. 

Although  this  system,  of  supply  is  satisfactory',  it  is 
inefficient  on  account  of  the  losses  in  the  series  resis- 
tance. When  a metallic  electrode  is  used  the  losses  in 
the  series  resistance  amount  to  more  than  twice  the 
total  energy  used  in  the  operation.  The  remarkable 
manufacturing  economies  which  have  accrued  from  the 
adoption  of  arc  welding  have  served  to  obscure  this 
fact,  but  if  arc  welding  is  to  attain  the  measure  of 
utility  it  deserves,  more  efficient  methods  of  supplying 
the  electrical  energy  must  be  used. 

In  order  to  obtain  a better  efficiency  a generator  has 
been  developed  by  the  Metropolitan-Vickers  Electrical 
Coy.  with  a variable  voltage  characteristic  closely  fol- 
lowing that  described  above,  and  arranged  so  that  the 
arc  may*  Be  connected  directly  to  the  terminals  of  the 
generator  without  any  series  resistance  or  current 
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limiting  device  of  any  description.  As  a resplt  it  is 
possible  also  to  use  a smaller  prime  mover,  especially 
for  plants  designed  for  the  metallic  electrode  process 
than  is  usually  the  case.  It  should  be  noted,  however, 
that  only  one  operator  can  work  at  a time  with  such 
a generator,  and  it  has  thus  been  designated  the 
“ Single  Operator  ” type  generator.  It  has  been  care- 
fully tested  at  the  Manchester  works  of  the  company 
and,  we  are  informed,  is  giving  satisfactory  results  in 
daily  operation  in  the  shops  there  on  constructional  and 
repair  work.  Although  attention  is  specially  drawn  to 
this  development,  standardised  sets  are  available,  com- 
prising level  compound  wound  generators  with  stabilis- 
ing resistances  suitable  for  multiple  arc  operation. 

The  “(Single  Operator  ” generator  is  adjusted  for 
different  welding  currents  by  means  of  d shunt  field 
regulator,  which  changes  the  open-circuit  voltage,  each 
change  producing  a parallel  characteristic.  A further 
adjustment  is  provided  on  the  series  field  winding, 
whereby  the  slope  of  the  characteristic  may  be  changed. 
These  adjustments  make  the  generator  effective  over  a 
very  wide  welding  current  range. 


Correspondence. 


COST  OF  INSTALLATION. 

To  the  Editor  of  Electricity.. 

Sir, — In  an  interesting  and  practical  paper  read  hy 
Mr.  F.  D.  Alldread  before  the  National  Association  of 
Supervising  Electricians,  he  stated  that  there  is  very  little 
difference  between  the  cost  of  an  installation  carried  out  on 
the  screwed  system  as  compared  with  one  carried  out  on 
the  grip  system. 

A case  that  occurred  the  other  day  in  a factory  not  a 
hundred  miles  from  Birmingham  furnishes  a good  illustra- 
tion to  the  contrarv. 

Some  motors  had  to  be  installed  to  run  on  the  440-volt 
supply,  and  several  motors  had  to  be  installed  on  the 
220-volt  supply.  It  was  arranged  that  the  440-volt  circuits 
should  be  run  on  screwed  tubing,  and  the  220-volt  should 
be  wired  on  the  Walsall  Grip  System.  The  most  experi- 
enced man  of  the  two  men  employed  was  given  the  job 
of  carrying  out  the  screwed  work  and  a man  of  less  ex- 
perience carried  out  the  work  of  the  grip  system.  The 
runs  in  both  cases  were  almoist  identical,  but  it  was  found 
that  it  was  possible  for  the  less  experienced  man  to  wire 
up  three  motors  in  the  time  that  it  took  to  wire  up  one 
motor  on  the  screwed  system.  The  man  doing  the  screwed 
work  was  taxed  with  being  somewhat  slow,  and  retorted 
that  he  would  guarantee  to  wire  up  at  least  four  motors  on 
the  grip  system  white  one  was  being  wired  up  on  the 
screwed  system. 

Mr.  Alldread  in  his  paper  did  not  sufficiently  emphasise 
that  although  the  Grip  fittings  are  practically  equivalent 
in  cost  \ to  screwed  fittings,  the  tubing  necessary  is  very 
much  cheaper,  and  the  saving  in  labour  on  most  installa- 
tions is  very  considerable  indeed. 

We  all  agree  that  in  some  circumstances  a screwed 
installation  is  absolutely  the  best,  but  I contend  that  a great 
deal  of  money  is  often  wasted  in  installing  screwed  work 
where  an  installation  with  the  Walsall  Grip  System  would 
give  equally  good  results. 

With  rcgai'd  to  th<-  electrical  continuity  of  the  sheathing, 
Mr.  Alldread  emphasises  the  necessity  of  seeing  that  the 
enamel  is  always  removed  from  the  tubing  before  insertion 
into  the  fittings,  but  I should  like  to  know  if  he  'has  ever 
taken  out  any  tests  for  continuity  even  if  this  removal  of  the 
enamel  is  omitted.  While  1 agree  that  it  is  advisable  to 
insist  upon  the  removal  of  enamel  being  carried  ouf,  it  is 
certainly  surprising  what  heavy  currents  can  be  carried 


without  any  overheating  of  the  joints  by  a run  of  tubing 
and  fittings,  even  it  the  removal  of  the  enamel  is  omitted. 

174,  Corporation  Street,  Yours  faithfully, 

Birmingham.  P.  G.  Brooks,  A.I.'E.E. 

May  25,  1921. 

ELECTRICAL  INSTALLATION  WORK. 

Solutions  to  Questions  set  in  the  1920  Final  Examina- 
tion of  the  City  and  Guilds  Institute. 

BY  W.  H.  BRAY,  A.M.I.E.E. 

( Continued  from  page  813,  vol.  xxxiv.)^  ' 

Q.  8. — Give  your  reasons  why  alternating  current 
is  sometimes  used  in  preference  to  direct  current, 
and  state  the  relative  advantage  and  disadvantage 
of  each  system. 

A.  8. — This  question  opens  up  many  points  for 
discussion,  but.it  can  be  safely  said  that  the  one  out- 
standing factor  in  favour  of  the  use  of  alternating 
current  is  that  the  secret  of  success  in  the  trans- 
mission of  electrical  energy  lay  in  the  use  of  high 
voltages,  as  this  permits  of  the  use  of  comparatively 
small  currents  with  corresponding  small  conductors 
and  electrical  losses. 

For  these  high  voltages  alternating  currents  are 
much  more  suitable  than  direct  current,  for  the  follow- 
ing main  reasons  : — * 

1.  Alternating  current  generators  require  no  com- 

mutators and,  therefore,  the  difficulties  of  high 
voltage  commutation*  and  the  necessary  high 
insulation  required  for  the  commutator  are 
eliminated.  For  the  same  "reason  (no  com- 
mutator) alternators  , can  be  run  at  higher 
speeds  and,  if  necessary,  the  current  can  be 
generated  at  the  full  voltage  required. 

2.  Alternating  currents  can  be  transformed  from 

one  pressure  to  another,  either  up  or  down,  * 
by  means  of  a simple  statical  transformer 
which  involves  no  moving  parts. 

It  is  for  these  two  reasons  that  alternating  currents 
are  being  adopted  in  all  modern  schemes  of  electrical' 
supply  and  transmission  of  power. 

Direct  current  high  voltage  systems  of  power  trans- 
mission have,  and  are,  being  used,  notably  those 
designed  by  M.  Thury ; but  it  must  be  remembered 
that  direct  current  generators  working  at  pressures 
over  1,000  volts  require  more  care  in  the  due  insulation 
of  every  part,  and  special  attention  has  to  be  given 
to  the  design  of  the  commutator,  especially  when  the 
machines  are  to  be  run  at  a fairly  high  speed,  in 
which  case,  owing  to  the  high  peripheral  speed  of  the 
commutator,  carbon  brushes  cannot  be  used. 

The  disadvantages  of  an  alternating  current  supply 
are  : — The  high  maximum  voltages  attained,  and  there- 
fore the  need  of  corresponding  high  insulation. 

The  loss  of  power  due  to  wattless  current. 

Loss  of  pressure  due  to  induction. 

And,  where  the  periodicity  is  high,  or  the  current 
large,  the  increased  I*R  losses  in  the  mains  due  to  the 
so-called  “skin  effect.” 

The  advantages  given,  however,  far  outweigh  the 
disadvantages. 

The  reasons  for,  and  the  advantages  gained  by,  the 
use  of  an  alternating  cuiTent  supply  apply  more  par- 
ticularly to  the  Supplier.  When  it  comes  to  the  question, 
of  fhe  User,  the  balance  is  more  in.  favour  of  a direct 
current  supply. 
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From  a purely  lighting  point  of  view,  with  incan- 
descent electric  lamps,  there  is  little  to  choose  between 
the  two  systems,,  hut  for  arc  lamps  the  direct  current 
is  much  to  be  preferred,  and  in  the  case  of  arc  lamps 
for  cinematograph  work,  which  are  used  so  exten- 
sively all  over  the  world,  if  the  supply  be  alternating 
current  it  is,  in  practically  every  case,  converted  to 
a direct  current  supply,  because  of  the  latter's  much 
greater  lighting  efficiency. 

In  the  case  of  power  the  direct  current  motor  has 
many  advantages,  with  its  fine  starting  torque  and 
easy  speed  variation.  This  is  very  apparent 
when  vou  compare  it  with  a single-phase  induction 
motor  with  its  expensive  starting  gear  and  poor  start- 
ing torque.  This  latter  case  does  not,  of  course,  apply 
• so  much  to  a three-phase  ifiotor. 

When  it  comes  to  the  case  of  the  use  of  accumu- 
lator and  electrolytic  work,  we  find  that  direct  current 
only  can  be  used,  and  if  the  supply  happens  to  be 
alternating  current  then,  for  these  purposes,  the 
alternating  current  must  be  converted  into  direct  current 
by  means  of  motor  generators,  rotary  converters  or 
some  kind  of  rectifier. 

Q.  9.— It  is  required  to  raise  1,000  gallons  of  water 
per  hour  over  a total  head  of  20  feet,  including 
friction  of  pipe.  What  must  be  the  horse-power  of 
the  motor  ? 

The  efficiency  of  the  motor  is  78  per  cent,  and  of 
the  pump  30  per  cent.  , One  gallon  of  water  weighs 
10  lb.  „ 


A . 9. — In  this  question  we  have  to  find  the  necessary 
horse-power  of  a motor  to  do  a certain  amount  of 
work  in  a given  time. 

If  we  remember  that  Power • may  be  defined  as  the 
rate  of  working,”  and  that  one  H.P.  is  equal  to  the 
work  done  in  raising  55°  lb*  through  a distance  of 
one  foot  in  one  second,  or  in  raising  33,000  lb.  through 
a distance  of  one  foot  in  one  minute,  the  solution  to 
the  aDove  problem  will  become  quite  simple,  for  : 

„ _ weight  in  lb.  X height  in  feet 

“ 33,000  X time  in  minutes. 

It  must  be  noted,  however,  ,that  in  the  question  set, 
in  addition  to  the  work  of  actually  lifting  the 
water  to  a height  of  50  feet,  we  have  to  provide  a motor 
of  sufficient  power  to  overcome  the  frictional  resistance 

* •<  .1  nr  • „ £ 


of  the  pump  as  well,  the  e 
as  30  per  cent. ; our  equatio 


H.P. 


W.  in  lb.  X H.  in  ft. 
33,000  X T.  in  min. 


[riency  of  which  is  given 
therefore  becomes :- 


X efficiency  of  pump 


1,000  X 10  X 5°  x i°o 
33,000  X 60  30 


H.P.  = |^  = °-84.  say  1 h.p. 
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In  the  question,  the  efficiency  of  the  motor  is  given 
as  78  per  cent.,  but  to  arrive  at-  the  horse-power  of  the 
motor  required  for  this  particular  case  no  notice  is 
taken  of  this  information,  as  it  has  no  bearing  on  the 
question  set. 

(To  be  continued.) 


Another  Ideal  Home  Exhibition.— Sometime  in  November  an 
Ideal  Home  Exhibition  is  to  be  held  in  Newcastle. 


HINTS  ON  LOCALISING  AND  EXPEDITIOUS 
METHODS  OF  REPAIRING  FAULTS  IN  COLLIERY 
A.C.  PLANT.* 


By  E.  Cunningham. 


( Continued  from  page  287.) 

A Member. — When  Mr.  Cunningham  spoke  about 
closing  the  circuit  breaker  and  utilising  same  to  find  out 
vvhCrp  the  fault  existed,  he  said  he  had  found  it  was  often 
the  case  that  the  closing  of  the  circuit  breaker  made  the 
fault  rc*>act  and  caused  further  trouble  elsewhere  ; by  that 
he  meant  to  say  if  a short  circuit  really  took  place  and 
the  breaker  was  put  in  against  it,  it  very-  often  re-acted 
on  the  breaker  itself. 

Mr.  Walker  said  (ie  was  very-  interested  in  Mr.  Cunning- 
ham’s paper  and  just  one  or  two  points  to  mention. 
For  instance,  regarding  the,  locating  of  the  fault  in  cable. 
As  Mr.  Munto  said,  the  case  that  Mr.  Cunningham  did 
take  was  very  favourable  indeed,  but  he,  the  speaker,  was 
not  so  sure  that  it  would.'  hold/  good  inhye  where  there  was 
90  much  iron  work  in  the  earth;  he  took  it  that  the  com- 
pass would  be  very  much  affected.  He  had  seen  cables 
tested  on  surface  with  the  compass  and  at  one  place  when 
they  thought  they  were  coming  near  to  the  fault,  and  tested 
a little  further  on,  {hey  got  another  reading,  and  so  on 
until  they  could  put  no  faith  in  the  compass  at  all.  Per- 
sonally he  had  never  found  the  compass  of  much  use. 
Very  often  cable  fault  (finding  usually  ended  in  the  pick 
and  shovel  and  cut  and  test  each  way.  By  cutting,  of 
course,  it  is  meant  that  in  the  first  place  the  disconnecting 
boxes  be  opened  up. 

He  admitted’,  of  course,  that  in  the  instance  given  by 
Mr.  Cunningham  the  conditions  were  quite  favourable. 
He  would  like  to  have  heard,  however,  if  he  had  tried  it 
in  any  other  plate  about  the  pit.  - Another  point  was  that 
a lot  depends  on  the  nature  of  the  fault.  Supposing,  for 
instance,  that  it  was  a short  between  cores  and  an  earth 
on  as  well,  he  wondered  how-  that  would  affect  it? 

Mr.  F.  Sims. — With^regard  to  the  cutting  out  of  wind- 
ings he  supposed  it  was  a very  common  thing  with  D.C. 
plants.  He  had  had  occasion  to  cut  out  two  or  three 
coils  with  quite  good  results.  'He  thought  that  machines 
where  part  of  the  damaged  windings  had  been  cut  out 
would  run  quite  safely  provided  they  were  not  overloaded. 

Mr.  Green wood' said  he  agreed  with  Mr.  Cunningham 
in  the  case  lie  had  mentioned  that  it  was  a suitable  one 
to  cut  out  a winding.  One  could  not,  however,  use  the 
method  indiscriminately.  Supposing  the  machine  was  a 
two-pole  stator,  a 9mall  machine  which  might  have  six 
slots  in  the  hole  per  phase.  To  cut  out  two  or  three  coils 
of  this  i.iachine  was  considerable,  ar.d  if  the  method  of 
cutting  out  was  carried  too  far  it  was  bounu  wo  meet  with 
trouble.  It  could  not  be  regarded  as  a standard  method 
of  repairing,  and  if  people  got  that  impression  they  were 
liable  to  have  a troublesome  time.  He  agreed,  however, 
that  In  the  present  instance  no  harm  would  be  done. 

Mr.  Walker. — As  regards  the  cutting  out  of  windings, 
he  was  in  agreement  with  the  last  speaker  that  the  cutting 
out  could1  be  carried  a little  too  far.  When  a machine  was 
interfered  with  and  a few  turns  cut  out,  a proper  official 


* Paper  read  at  a meeting  of  the  Lothians  Branch  of 
the  Association  of  Mining  Electrical  Engineers,  Edinburgh, 
on  November  27  With  acknowledgments  to  The  Mining 
Electrical  Engineer. 
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record  of  what  had  ibeen  done  ought  to  be  kept,  because, 
for  instance,  a man  who  was  responsible  for  cutting  out 
may  be  there  all  this  year  but*perhaps  away  next.  If  no 
record  was  kept  the  new  man  came  along  and  did  not  know’ 
about  the  previous  fault  If  the  machine  again  gave  out 
and  he  thought  i-t  advisable,  to  keep  things  going,  to  cut 
out  a turn  or  two,  were  an  official  record  kept  he  could 
look  this  up  and  would  observe  that  someone  before  him 
carried  out  an  operation  and  that  he  would  have  to  be 
very  careful  and  use  his  own  discretion  as  to  how  far  he 
could  then  go. 

Mr.  McGhee. — Regarding  the  cutting  of  the  cable.  In 
these  days  when  such  expensive  cables  are  being  used, 
to  sitart  and  cut  the  cable  hakf  way  to  locate  certain  faults 
seemed  to  be  a bit  out  of  place.  Why  not  have  disconnect- 
ing links  put  in  the  same  way  as  with  the  distribution 
system,  such  as  are  used  for  towns’  supply?  It  would  then 
be  quite  a simple  matter  to  break  up  these  points  and  test 
either  way.  Mr.  Cunningham’s  compass  method  of  testing 
was  a very  good  one.  The  telephone  method  was  men- 
tioned and  he  remembered  once  having  a little  experience 
with  this  instrument.  A D.C.  armature  gave  out,  and 
there  being  no  instrument  at  hand  such  as  a milli-voltmeter 
or  megger,  a set  of  telephone  head  gear  used  for  exchange 
purposes  was  picked  up  with  the  result  that  the  fault  was 
located  straight  away. 


Fig.  7. 


Mr.  Cunningham,  in  his  reply,  said  that  most  of  them 
were  agreed  that  one  could  overdo  the  cutting-out  busi- 
ness. It  was  quite  true,  if  it  were  carried  out  indiscrimin- 
ately. That  was  not  the  point,  however.  One  would  not 
cut  out  half  a winding.  The  usual  rule  in  A.C.  work  was 
that  it  was  quite  safe  to  cut  out  up  to  one-fifth  of  the 
winding  on  the  stator  and  the  rotor.  Of  course,  it  wras  not 
a standard  method  of  carrying  out  repairs  and  only  done 
until  such  times  as  replacements  came  along.  It  was  to 
save  time  that  cutting  out  was  done,  and  after  all,  time 
was  a very  important  thing  in  a colliery.  One  might  lose 
200  tons  of  coal  due  to  an  hour  or  two’s  stoppage  in  the 
forenoon.  If  the  fault  was  cut  out  and  the  machine  made 
to  run  to  ten  o’clock  at  night,  it  might  be  replaced  during 
the  night  shift.  A member  had  taken  up  the  circuit- 
breaking  method.  Sometimes  it  did  rebound.  Before 
he,  Mr.  Cunningham,  would  test  with  the  circuit 
breaker  he  would  alter  the  setting  to  the  smallest  possible. 
These  breakers  wore  very  sensitive-  and  no  sooner  were 
they  pushed  in  than  they  flew  out  again.  It  was  a very 
convincing  method,  however.  With  a megger  one  might 
have  a lot  of  work  and  trouble  disconnecting  before  pro- 
ceeding to  test,  and  then  again  with  the  circuit  breaker  there 
was  no  chance  of  burning  it  out.  With  the  latest  type  of 
circuit  breakers  it  is  not  possible  to  hold  on  against  the 
fault.  In  testing  with  the  breaker  the  idea  was  the  saving 
of  time,  and  with  a megger  one  could  get  badly  misled 
with  a circuit.  Mr.  Walker  had  spoken  about  the  compass 
method.  He  (the  speaker)  had  tried  it  with  success  an 
a cable  running  inbye.  Regarding  the  compass  being 
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affected  with  the  iron  down  below,  he  did  not  see  how 
that  could  be.  The  surveyor’s  compass  would  not  be  re- 
liable if  affected  in  that  manner.  Magnetic  influence  of 
the  iron  due  to  the  circuit  was  sufficient  to  influence  the 
needle  if  it  (be  held  close  enough  to  the  cable. 

Then  again,  it  was  mentioned  about  a ' short  between 
cores  and  an  earth  also.  If  the  circuit  was  made 'he  did 
not  9ee  that  it  made  any  difference  to  the  magnetic  field  in 
the  iron,  or  that  there  would  be  a complete  circuit 
through  the  armouring.  The  circuit  would,  be  merely 
through  cores  and  it  would  not  make  any  difference. 

He  quite  agreed  *with  the  method  of  keeping  a record 
of  cutting  out  coils  if  the  machine  had  to  be  there  for 
any  length  of  time.  It  was  necessary,  however,  to  get  the 
repair  properly  done  at  the  first  convenient  opportunity  ; 
still,  sometimes  in  the  case  of  a big  motor ’it  may  be  left 
long  enough.  Personally  he  had  a record  of  tnese  and 
also  Ube  photographs,  so  that  anyone  coming  after  could 
see  that  the  coils  had  been  cut. 

Mr.  McGhee  had  taken  up  the  point  about  testing  with 
a bridge.  Mr.  Cunningham  did  not  know  whether  he  had 
had  muoh  experience  in  collier}7  work,  but  he  would  say 
tha±  if  the  short  was  a high  resistance  one  he  would  have 
a very  bad  error.  If  it  was  ap  arcing  short,  it  was  a 
question  if  one  couki  not  be  a good  few  yards  out  in  a 
big  cable  and  he  would  need  to  go  on  cutting  here  and 
there.  Cables  were  too  valuable  to  be  cut  up  at  random  : 
a /fault  in  the  colliery  cable  hadi  to  be  located  to  the 
nearest  foot.  With  the  compass  method  one  can  come 
within  three  or  four  finches  of  the  fault,  and  he  had  never 
yet  seen  it  fail.  , 

As  regards  the  breaking  up  of  the  cable,  the  points 
were  really  disconnected  at  what  would  be  called  a one- 
way distribution  box.  It  was  connected  at  the  busbar. 
Do  not  cut  the  cable,  but  take  the  nearest  part  where  it 
could  be  disconnected.  The  disconnections  would  be  made 
at  the  busbar  chamber. 


THE  44  REFLEX  ” PENDULUM  CONTROL. 
A Time-Discipline  Appparatus. 


The  introduction  of  a mechanism  for  controlling  the  pen- 
dulums of  workmen’s  registers  should  have  far-reaching 
effects,  as,  although  many  modern  firms  have  adopted  an 
impulse  or  time  circuit  in  their  .factories,  some  have  with- 
held from  fitting  their  workmen’s  registers  with  electric 
control,  owing  to  the  fact  that  an  interruption  of  the  time 
circuit  disturbed  the  workmen’s  registers  as  well  as  the 
clocks. 

When  unification  of  workmen’s  registers  was  first  at- 
tempted, the  electric  clock-maker  proceeded  to  do  so  by 
substituting  for  the  spring-driven  clockwork  an  electrical 
step  by  step  or  impulse  movement-  This  avoids  the  neces- 
sity of  winding,  but  introduces  other  troubles,  because  the 
comparatively  low  power  of  the  impulse  movement  leaves 
little  rriargin  for  stiff  places  in  the  clock  mechanism,  which 
stiff  places  occur  from  time  to  time  as  the  register  is  used, 
and  the  gears  of  the  mechanism  become  clogged  with  dust, 
etc.  Then  again,  during  any  structural  alterations  to  the 
premises,  the  time  circuit  is  liable  to  disturbance  and  even 
stoppage  unless  great  care  is  used,  and  consequently  the 
checking  and  costing  system  is  disorganised. 

The  next  step  to  overcome  some  of  these  possibilities  Was 
to  “ scape  ” the  existing  mechanism  electrically.  By  this 
method  the  pendulum  was  removed,  and  an  electrical  scaping 
mechanism  substituted,  which,  operating  every  half-minute 
by  means  of  the  time  circuit,  allows  the  clock  train  to  run 
on  in  half-minute  intervals.  This  principle  is  sound  and 
practical,  but  still  it  does  not  remove  the  possibility  of  a 
stoppage  if  the  time  circuit  is  interrupted  for  the  reason 
just  mentioned,  and,  moreover,  the  removal  of  the  pendulum 
permits  the  maker  to  plead  interference  it  the  type 
mechanism  needs  attention. 

The  latest  development  is  seen  in  the  44  Reflex  ” Pendulum 
Control  made  by  Messrs.  Gent  and  Co.,  Ltd.,  Faraday 


Works,  Leicester.  The  device  is,  we  understand,  already 
in  use  by  a number  of  firms.  By  the  arrangement  nothing 
is  removed  from  the  register,  but  the  “ Reflex  ” control 
mechanism  is  added-  This  consists  of  two  main  parts,  one 
the  “ Vibrator,”  which  is  clipped  to  the  pendulum  rod,  no 
drilling  or  tooling  being  necessary.  The  other  part,  or 
“ Stator,”  is  screwed  to  the  woodwork  of  the  register  by 
wood  screws  or  by  nuts  and  bolts,,  as  may  be  desirable. 

The  register  is  44  wound  up  ” in  the  usual  way.  It 

operates  bv  the  clockwork  exactly  as  supplied  by  the 


maker,  but  by  the  44  Reflex  ” movement  the  pendulum  is 
compelled  to  keep  time  with  the  transmitter  controlling  the 
time  circuit  of  the  factory  and  the  other  clocks  in  the 
circuit.  The  pendulum  should  be  so  rated  that  the  clock 
does  not  44  gain,”  i.e.,  it  must  be  given  a slightly  losing 
rate,  but  need  not  be  set  to  lose  more  than  two  minutes 
per  day  of  twenty-four  hours.  So  effective  is  the  control 
that  in  a pendulum  beating  88  per  min.,  as  is  the  case  with 
some  of  the  best  known  makes  of  recorders,  it  will  effectively 
deal  witlh  a loss  as  much  as  ten  minutes  per  day. 

The  points  of  criticism  detailed  in  the  first  two  devices 
are,  therefore,-  removed,  in  that : — 

(1)  The  addition  of  the  44  Reflex:  ” control  does  not  free  the 

maker  of  the  register  from  his  responsibility,  and 
the  mechanism  can  be  removed  entirely  in  five 
minutes. 

(2)  The  type  Wheel,  mechanism  and  dial  of  the  register  are 

all  operated  by  the  powerful  clockwork  provided  by 
the  maker- 

(3)  If  the  electrical  time  circuit  is  thrown  out  of  commission 

the  register  does  not  9top,  but  carries  on  as  a separate 
mechanical  unit,  and  it  is  not  affected  in  any  way  ' 
except  that  it  is  no  longer  under  electrical  control, 
so  that  if  the  electrical  circuit  is  temporarily  out  of 
commission  this  does  not  materially  interfere  with 
the  costing  and  checking  system. 

(4)  The  necessary  losing  rate  is  a distinct  advantage  inas- 

much as  the  management  know  that,  in  the  event  of 
the  time  circuit  being  out  of  commission,  they  have 
the  assurance  that  the  employees  will  not  be  unjustly 
44  clocked”  out  at  the  time  of  registering,  as  would 
be  the  case  if  the  clocks  were  liable  to  gain. 

The  value  of  this  feature  cannot  be  over-estimated,  because 
of  the  lessening  of  the  possibility  of  friction  with  the  work- 
people. 


Inst,  of  Municipal  and  County  Engineers.— The  Gen.  Meeting  , 
and  Conference  will  be  held  in  London  from  June  15  to  June  18. 
On  the  1 6th  there  will  be  a demonstration  of  mechanically  pro- 
pelled, including  electric,  vehicles  for  municipal  work  in  Lincoln’s 
Inn  Fields. 
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Qaesttons  and  Answers  by  Practical  Mea. 

BVLBg. 

Questions:  We  invite  our  readers  to  send  us  questions,  preferably  m 
tcv/uiicat  problems  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  0]  sufficient , interest  to  oar  readers  will  cither  be  replied  to 
under  “ Answers  to  Correspondents  or  replies  will  be  invited  from  our 
readers . One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  tn  this  column . 

ANgwfuts  : d fee  of  1U«.  will  be  paid  for  the  answer  which  we  coneider 
shows  the  greatest  merit,  and  6 s.  for  the  one  we  select  as  second  best. 
In  judging  the  replies,  importance  will  be  attached  to  cleamest  and  con - 
ctsensss.  as  welt  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion , the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclose  stamped 
addressed  envelope. 

H rtfe  on  one  side  of  the  paper  only,  and  if  diagrams  arc  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Coin- 
petitors  may  adopt  a **  nom  de  pCum*,”  but,  both  in  the  case  of  question* 
and  answers,  the  competitor’s  real  name  and  addreee  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  /ai£4**  No  correspondence  will 
be  entered  into  with  regard  to  successful  rem&s.  The  Editor's  decision 
« findl.  , 

Commencing  with  Question  No,  101,  a Diploma  of  Merit  win  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  the  most  times 
during  the  next  twelve  months. 

The  words  " Questions  and  Answers, ’•  or  " Q '*  and  “ A " should  be 
placed  at  the  top  left-hand  comer  of  all  letters  intended  for  this  column. 

Question  No.  119. 

There  were  some  fuse  boards  recently  served  into  our 
works.  The  fuse  clips  are  fixed  to  iron  rods  insulated  with 
what  appears  to  be  mica  or  micanite.  ’ iH  would  like  to  know 
how  mica  is  placed  round  the  iron  rods^in  this  manner,  and 
what  material  I shall  require  to  insulate  the  rods  if  a break- 
down should  occur. — “ Clip/' 

Question  No.  120. 

The  distance  between  my  house  and  a store  is  two  miles- 
I wish  to  rig  up  a signalling  apparatus  between  them  so  that 
1 can  be  called  up  at  the  store  if  1 am  required  at  the  house. 
I do  not  wish  to  go  to  the  expense  of  fitting  electric  bells 
on  account  of  the  cost  of  wire  and  the  inconvenience  of 
running  them.  Can  I use  a system  of  wireless?  If  so, 
please  can  you  give  me  some  details  that  will  assist  me? 
— “ Coherer/' 

( Replies  to  Questions  Nos.  1 19  g,nd  120  must  be  received 
not  later  than  June  25,  1921. 


Reviews  of  Books,  Sic. 


[Books  noticed  in  this  column  will  be  sent  from  Elec- 
tricity Office  to  any  part  of  the  world , for  the  published 
price , plus  ten  per  cent,  for  postage  ( minimum  2d. ) and 
orders  will  be  appreciated. 

The  Electro-deposition  of  Copper.  By  C.  VV.  Denny, 
A.M.I.E.E.  (Pitman,  2s.  6d.  net). — This  is  another  of  Pit- 
man’s technical  primer  series,  and  its  appearance  will  be 
very  welcome.  .Mr.  Denny  deals  with  the  subject  in  a 
masterly  manner  from  the  principles  of  electn>deposition  and 
the  testing  of  solutions  to  electrolytic  refining  and  electro- 
deposited  radiators.  There  appears  to  the  reviewer  to  be 
only  one  fault  with  the  book.  It  does  not  deal  with  a 
sufficiently  long  range  of  subjects.  This,  however,  is  prob- 
ably due  ta  the  fact  that  as  a primer  it  must  not  be  con- 
sidered in  the  same  light  as  a text-book.  This  is  to  be 
regretted  because  there  is  ample  scope  for  a book  dealing 
with  the  electro-deposition  of  copper  in  the  motor-car  indus- 
try alone.  Recently,  copper  plating  has  been  greatly  resorted 
to  where  a part  of  an  article  is  to  be  hardened.  In  a cam 
shaft,  for  instance,  it  is  only  necessary  to  harden  the  cam 
profile.  Here,  if  the  remainder  of  the  shaft  is  copper  plated 
the  absorbtion  of  carbon  is  prevented.  This  method  enaoles 
the  shaft  to  be  made  from  one  piece  of  material  and  so 
eliminates  the  necessity  of  making  and  fitting  specially 
hardened  steel  cams.  The  book  is  to  be  recommended  tc> 
students  and  electro-platers,  and  some  designers  will  find 
information  to  interest  them  in  its  pages. 


Senior  Practical  Chemistry.  By  H.  W.  Bausor. 
217  pp.,  3l  (University  Tutorial  Press.  3s.  6d.  net.).— 
This  book  is  one  of  the  comparatively  few  treatises  written 
to  serve  a re*4ty  definite  purpose  and,  as  is  usuully  the  case, 


that  purpose  bein^  served  most  ably,  the  book  will  also 
prove  valuable  to  a wider  circle  of  students  than  those  for 
whom  it  is  ostensibly  written.  The  definite  aim  which  the 
author  has  in  view  is  to  meet  the  requirements  of  the  Senior 
Cambridge  Local  Examination  in  Practical  Chemistry. 
Bart  I.  01  the  book  deals  with  carefully  selected  preparations 
and  experiments,  full  working  details  and  diagrams  (where 
necessary)  being  given.  The  action  of  heat  on  a number 
of  substances  is  also  considered  carefully.  Part  il.  is  de- 
voted to  quantitative  analysis,  both  gravimetric  and  volu- 
metric methods  being  given.  Part  111.  is  concerned  with 
the  qualitative  analysis  of  simple  salts. 

Throughout,  the  book  is  very  clearly  written  and  arranged, 
and  its  low  price  places  it  within  the  reach  of  all  students. 
The  selection  of  model  analyses  at  the  end  of  the  book 
appeals  to  us  as  being  particularly  useful.  Chemical  educa- 
tion in  this  country  has  a great  deal  of  leeway  to  make  up, 
and  this  book  should  assist  materially  in  the  good  work. 

Elements  of  Illuminating  Engineering.  By  A.  P. 
Trotter.  104  pp.,  03  iigs.  (Pitman,  2s.  6d.  net.) — “Stu- 
dents, junior  engineers,  architects  and  others,”  form  the 
class  for  whom  the  author  has  written.  And  right  well 
he  has  done  it,  as  was  only  to  be  expected  in  view  of  the 
attention  he  has  devoted  to  the  subject  in  his  ofiicial 
capacity  The  treatment  is  concise  throughout  and,  there- 
fore, every  section  of  the  subject  has  been  able  to  receive 
diue  recognition  in  proportion  to  its  importance.  The  only 
criticism  is  that  it  is  a pity  that  more  space  was  not  avail- 
able so  that  a slighly  fuller  treatment  might  have  been 
given.  In  line  11  it  would  be  clearer  if  the  word  “hemis- 
pherical ” were  inserted)  before  the  word  “flux.”  From 
these  remarks  it  will  be  appreciated  that  there  is  no  need 
to  go  into  detailed  criticism,  but  we  might  remark  that 
the  book  is  as  up  to  date  as  is  possible  with  such  a 
rapidly  progressive  art. 


A NEW  CINEMATOGRAPH  LAMP. 

The  ordinary  cinematograph  lamp  for  currents  between 
30  and!  70  amps.,  or  even  up  to  100  amps.,  has  the  carbons 
in  line,  and  only  slightly  tilted  from  the  vertical,  so  that 
the  crater  of  the  upper  carbon  shall  burn  away  in  front. 
From  5 to  7 hand-wheels  are  fitted  to  permit  common  and 
individual  adjustment  of  the  carbons,  so  that  the  crater 
may  be  kept  in  ifocus,  from  which  it  is  continually  tending 
to  depart.  Obviously  the  optical  conditions  can  be  much 
improved  by  making  the  upper  (positive)  carbon  horizontal, 
but  it  has  hitherto  been  found  impossible  to  stabilise  the 
arc  in  this  type  of  lamp  with  a higher  current  than  30 

In  their  new  projector  lamp,  described  in  Electrotechnik 
und  Maschinenbau,  the  Korting  and  Mathieson  Co.  claim 
to  have  solved  the  problem  of  satisfactory  burning  with 
horizontal  positive  carbon  using  currents  as  high  as  80 
amps.  The  crater  being  practically  vertical,  from  25  to 
50  'per  cent,  more  light  is  said  to  be  projected  on  to  the 
screen  for  equal  watt  consumption,  and  the  screen  is,  more- 
over, uniformly  illuminated  top  and  bottom.  Only  three 
hand-wheels  are  necessary,  one  -for  raising  and  lowering  the 
lamp  vertically,  one  for  common  movement  together  of 
both  carbons,  and  one  for  advancing  or  withdrawing  the 
top  carbon.  The  arc  is  centred  by  a blow-magnet.  -batis- 
factory  operation  is  claimed  on  a.c.  as  well  as  d.c.  Polar 
curves  of  the  new  and  old  types  of  lamp  are  reproduced.— 
(Technical  Review.)  

Electricians’  Conference.— At  the  E.T.U.  conference  Blackpool, 
a gold  watch  was  presented  to  Mr.  J.  W.  Ball,  of  Manchester, 
by  Mr.  Humphries,  of  London,  in  recognition  of  20  years 
service  to  the  Union.  The  conference  decided  against  affiliation 
with  the  Third  International.  _ , _ _ 

Meetings. — A Wireless  Section  Meeting  of  the  Inst.E.E. 
will  be  held  at  the  Inst.  Budding,  Savoy  Place,  Victoria  Em- 
bankment, W.C.2,  on  Wednesday,  June  8,  I921»  aj-(  h p.m., 
when  the  following  paper  will  be  read  and  discussed  : Electric 

Oscillations  along  Straight  Wires  and  Solenoids,”  by  Professor 
J.^S. -Townsend,  F.R.S. 
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Trade  Notes, 


The  London  Shafting  and  Ptfftey  Co.  have  moved  to  North- 
down  Works,  Nofthdown  St.,  King’s  Cross,  N.  i (next  to  King’s 
Cross  Metropolitan  Rly.  Stn.).  The  telephone  No.  is  North  196. 

Gont  H CO.,  Ltd.  (Faraday  Works,  Leicester),  manufacturers 
oi  electric  clocks  and  allied  mechanism  and  devices,  and  of 
telephones,  etc.,  illustrate  in  folder  No.  54  their  Regent  C.B. 
Industrial  Telephone.  Contractors  and  prospective  users  who 
have  not  investigated  the  system  should  make  a point  of  doing 
so.  It  is  simple  and  reliable.  " , 

The  thorough  investigation  by  the  Motropolitan-Vickors 
Electrical  Co.,  Ltd.  (Trafford  Park,  Manchester),  of  the  individual 
drive  of  looms  has  enabled  them  to  produce  reliable  and  efficient 
electric  motors  for  the  purpose.  These  motors,  together  with 
specially  designed  loom  control  switches,  have  been  installed  in 
many  weaving  sheds,  illustrations  of  some  being  reproduced  in 
a booklet,  7875  /2*  which  points  out  the  disadvantages  of  shaft 
drive.  Among  these  is  that  as  "the  principal  motions  absorbing 
power  in  the  working  cycle  of  a loom  are  the  picking,  treading 
and  beat-up  operation?,  which  constitute  the  loom  itself  an 
irregular-running  machine,  still  worse  conditions  will  be  caused 
by  the  application  of  an  irregular  driving  agent  such  as  a long 
belt.  With  the  individual  drive  greater  flexibility,  a,  lighter 
building,  the  possibility  of  sectional  working,  a smootn  drive, 
improved  lighting  and  cleanliness  and  increased  freedom  from 
shut-down  are  afforded. 

Folder  F 2451  issued  by  the  Q.E.C.  is  devoted  to  pendants 
far  semi-indirect  lighting  with  Osram  gasfilled  lamps,  including  , 
the  smaller  sizes  for  domestic  use.  The  pendants  can  hjrve 
either  opal  or  “ Equiluxo  ” hemispheres. 


Various  Items. 


Accrington. — The  Electricity  Works  have  sustained  a loss 
on  the  year  of  ^12,000. 

Preston. — The  American  and  Canadian  Trade  Delegation,  at 
present  touring  this  country,  visited  Preston  on  May  26,  and 
inspected  various  large  works,  including  those  of  English  Electric 
Co.  (Messrs.  Dick,  Kerr’s)  and  the  Leyland  Motor  Co. 

Bryn. — The  Margam  D.C.  have  decided  to  light  Bryn  by 
electricity.  The  initial  cost  was  estimated  at  ^12,000  and 
Messrs.  Baldwins,  Ltd.,  have  met  the  Council  with  regard  to 
the  use  of  their  overhead  cable,  which  runs  throughout  the  area. 

What  the  User  of  Electricity  Ought  to  know.— E D. A.  pub- 
lication No.  162  is  of  value  as  a business-gutter,  as  it  is  conceived 
in  the  spirit  of  stimulating  a desire  on  the  part  of  householders 
without  an  electric  supply  to  obtain  a supply.  Contractors 
and  Supply  Undertakings  should  make  full  use  of  it.  Another 
E.D.A.  publication  is  “ Electricity  on  the  Farm,”  by  R.  Borlase 
Matthews. 

A Substitute  for  Petrol.— Natalite  Motor  Spirit,  a South 
African  product,  is  said  to  be  proving  an  efficient  substitute  for 
petrol.  It  is  a mixture  of  alcohol,  ether  and  ammonia.  Most  of 
the  world's  patents  governing  its  manufacture  and  sale  are 
controlled  by  the  Alcohol  Fuel  Corpn.,  Ltd.,  7,  Princes  St., 
Westminster,  S.W.  1.  The  first  consignment  of  Natalite  has 
just  reached  the  Port  of  London. 

Inst  E.  E.  Council. — The  President  announced  at  the  meeting 
on  May  26  that  the  following  had  been  elected  to  fill  the  various 
vacancies  occurring  in  the  Council  on  Sept.  30  next: — Pre- 
sident, Mr.J.  S.  Highficld  ; Vice-presidents,  Prof.  E.  W.  Marchant 
and  Mr.  C.  C.  Paterson  ; Hon.  Treas.,  Sir  James  Devonshire  ; 
Ord.  Members  of  Council,  Messrs.  S.  Evershed,  A.  Page,  T. 
Roles  and  Lieut. -Col.  F.  A.  Cortez  Leigh,  T.D.R.E.  (members), 
Sir  Andrew  M.  Ogilvie  and  Mr.  A.  W.  Tait  (associates).  There 
was  a very  heavy  poll. 

An  Ediswan  Outing. — The  ladies  of  the  Ediswan  Ponders 
End  Staff  organised  and  carried  out  an  extremely  successful 
picnic  on  Sat.,  May  21.  A party  of  nearly  a hundred  left 
the  works  in  three  charabancs  for  Ruislip  Common,  where,  in 
due  time,  tea  was  taken.  The  party  then  continued  the  journey 
to  Uxbridge,  where  a dinner  was  held  at  the  Chequers  Hotel 
under  the  Chairmanship  of  Mr.  J.  W.  Elliott.  Afterwards  a 
short  concert,  organised  by  Mr.  A.  P.  Ambler,  was  given.  The 
artistes  were  Miss  Hutt  (piano),  Mr.  S.  Barker  (baritone),  Miss 
Outten  and  Mr.  H.  G.  Holvday  (duets),  Mr.  E.  H.  Miller 
(humorous)  and  Mr.  and  Mrs.  A.  P.  Ambler  (songs  and  chatter). 
The  return  journey  was  made  through  town,  Ponders  End  being 
eventually  reached  about  midnight. 


Personal. — Mr.  Harry  Garstang,  electrical  engineer,  who  has 
served  the  Blackburn  Rovers  as  a director  for  many  years,  is 
completing  his  term  this  year,  but  is  eligible  for  re-election. 
^Whitleyism. — The  elevation  of  the  Rt.  Hon.  J.  H.  Whitley, 
M.P.,  to  the  Speakership  of  the  House  of  Commons  has 
impelled  him  to  sever  his  co-partnership  presidency  of  the 
Industrial  League  and  Council,  but  Viscount  ’Burnham,  C.H., 
has  accepted  the  position.  He  has  long  been  an  interested 
advocate  of  the  principles  which  the  league  enunciates,  and  in, 
conjunction  with  the  Rt.  Hon.  G.  H.  Roberts,  M.P.  (Joint 
President),  will,  we  are  sure,  steadily  improve  the  relations 
between  employer  and  employed  on  the  approved  “ Whitley  ” 
principles,  on  which  alone  can  harmony  be  restored  in  the 
industrial  world.  The  May  issue  of  the  “ Industrial  League 
Journal,”  is  of  interest  in  that  it  contains  interesting  bio- 
graphies and  photographs  of  both  the  Rt.  Hon.  J.  H.  Whitley, 
M.P.,  and  Viscount  Burnham,  C.H.  Incidentally,  the  publica- 
tion has  a full  report  ot  the  Annual  Meeting  and  Dinner  of  the 
League,  at  which  such  pertinent  remarks  Were  made  by  both  the 
Rt.  Hon.  G.  H.  Roberts  and  Mr*  James  O’ Grady,  M.P.,  relative 
-to  the  present  industrial  trouble. 

Strvlce  Notes. — In  connection  with  the  Defence  Force  the 
following  temporary  appointments  have  been  made  : — London 
Electrical  Engineers — Lieutenant-Colonel  A.  E.  Rossignal,  C.B., 
T.D.  ; Captains  H.  K.  B.  Reed,  T.  W.  G.  Acland,  I.  S.Macadam, 
O.B.E.  ; T.  C.  Mann,  M.B.E.,  and  E.  Matthews  ; Lieutenants 
G.  St.  J.  Sugg,  C.  G.  Huntley,  H.  F.  Cousins,  W.  J.  Rawlings, 
A.  B.JPenney,  L.  S.  Foster,  G.  C.  King,  and  A.  W.  King  ; Quar- 
termaster and  Captain  S.  W.  P.  Goodwin,  all  war  veterans.. 
Tyne  Electrical  Engineers — Lieutenant-Colonel  E.  Robinson, 
M.B.E.,  T.D.,  Major  H.  E.  Burton,  O.B.E.,  Captain  C.  M. 
Foster,  Lieutenants  C.  B.  Williamson,  R.  P.  Winter,  M.C., 
E.  H.  E.  Woodward,  M.C.,  R.  Sharp,  O.B.E. , C.  F.  Fawcett ; 
Captain  and  Quartermaster  A.  Reed.  Lieutenant-Colonel  Roseig- 
nal  won  the  C.B.  by  his  services  in  the  late  war  and  Lieutenant- 
Colonel  Robinson  received  his  decoration  for  valuable  services 
rendered  during  the  same  period.  Since  being  gazetted  as  above, 
Lieutenants  R.  Sharp  and  Woodward,  Tyne  Electrical  Engineers, 
have  been  promoted  captains.  Captain  W.  H.  Pay  ahd  Lieu- 
tenant W.  B.  Davies  have  been  posted  to  the  Electrical  Coim 
panics  ot  the  Defence  Force.  Recruitingjfor  the  electrical  branches 
of  the  navy  and  army  is  very  good,  the  good  pay  and  better 
service  conditions  attracting  a good  class  of  recruits.  The 
larger  type  of  cruiser  which  is  being  evolved,  as  a result  of  war 
experiences,  will  be  more  electrically  fitted  and  controlled  than 
any  of  the  types  presently  in  commission.  There  is  a likelihood 
of  the  turret  mechanism  returning  to  current  propulsion.  It 
must  be  admitted  that  electrical  propulsion  of  turrets  was  not 
altogether  a success  in  the  late  war,  but  matters  electrical  have 
considerably  advanced  since  then. 
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SOMETHING  ABOUT  WASHING  MACHINES  AND 
OTHER  LABOUR-SAVING  DEVICES. 

The  education  of  the  public  in  the  obvious  advantages  of 
the  electrically  equipped  home  has  now  been  slowly  but 
surely  proceeding,  and  it  is  confidently  anticipated  by  those 
in  the  best  positions  to  judge  that  in  the  near  future  there 
will  be  a large  demand  lor  such  labour-saving  devices  as 
electric  washing  machines,  small  motors  adapted  for  driv- 
ing various  utensils,  etc.  Already  there  is  a vast  and 
growing  demand  for  electric  vacuum  cleaners,  irons,  heaters 
and  cooking  devices. 

We  have  passed  through  the  experimental  stage  with 
- regard  to  most  of  the  above  and  thoroughly  reliable  and 
efficient  vacuum  cleaners,  irons,  heating  devices  and  small 
utility  cooking  devices  are  manufactured,  iby  firms  of  the 
highest  repute,  so  that  there  is  no  reason  at  all  for  the 
foisting  of  bad!  apparatus  on  the  public.  With  regard  to 
washing  machines,  however,  which,  like  so  many  other 
labour-saving  devices  originated  in  the  United  States,  it 
is  only  comparatively  recently  that  they  have  become  less 
than  a novelty  in  this  country.  It  is  hardly  surprising, 
therefore,  that  the  state  of  the  market  does*  not  yet  warrant 
their  manufacture  over  here,  and  the  U.K.  is  the  happy 
dumping  ground  of  unsuccessful  and  obsolete  patterns  for 
which  there  is  no  market  with  the  shrewd  and  wily 
American  public.  There  are  a few  machines  of  proved 
Value  on  sale,  and  in  order  to  ensure  that  the  present  pros- 
pect of  a large  and  flourishing  trade  be  not  prejudiced  it 
behoves  contractors  and  dealers  to  look  to  it  that  they 
only  supply  machines  of  absolute  efficiency  and  reliability. 
It  is  our  purpose  here  to  refer  to  one  such  machine — a 
machine  which  we  recently  inspected  in  operation  and  one 
which  is  perhaps  the  best  all-round  washer  that  has  ever 
been  otoduced.  It  is  known  as  the  A.B.C.  Super  Electric 
Washing  Machine,  manufactured  at  Peoria,  Illinois,  bv 
Altorfer  Bros.  Company,  the  largest  exclusive  washing 
machine  makers  m the  world  (200,000  have  alreadv  been 
sold),  and  its  sponsors  in  the  U.K.  are  the  Sun  Electrical 
Co.,  Ltd.,  of  1 18  and  120,  Charing  Cross  Rpad.  W.C.2, 
-who  hold  the  sol£  wholesale  selling  agency.  Some  18 
months  ago  they  started  investigating  the  electric  washing 
machine  business  and  have  spent  considerable  time  and 
money  in  obtaining  rnd  testing  oracticallv  all  makes. 
Their  exoeriences  have  led1  them  to  the  conclusion  that  the 
A.B.C.  Suner  Electric  is  the  washing  machine  most  per- 
fect in  even''  detail. 

As  may  be  seen  bv  reference  to  the  illustrations 


the  mechanism  is  entirely  enclosed  and!  we  are  con- 
vinced is  throughout  substantial  and  on  the  most  approved 
engineering  principles.  In  operation  about  J h.p.  is 
required,  but  a J h.p.  motor  is  fitted,  and  this  rotates  a 
perforated  cylinder  of  white  maple  in  a tank  of  sudsey 
water  44  times  per  minute.  By  the  use  of  a patented 
segment  gear,  pitman,  crank  and  shaft  the  cylinder  is 
rotated  22  times  in  each  direction  per  minute,  i.e.,  it  re- 
verses after  each  revolution.  There  is  no  jar  at  reversal 
as  the  speed  of  rotation  is  a maximum  at  the  middle  of 
the  stroke  tnd  gradually  falls  away  to  zero  at  the  moment 
of  reversal.  Withir.  the  cylinder  are  several  cross  bars  or 
lifters.  With  each  revolution  of  the  cylinder  the  water  is 
forced  through  the  clothes  twice — once  while  they  are  travel- 
ling through  the  suds  and  again  when  dropped  into  the 
suds  by  gravity,  after  being  carried  up  by  the  lifters.  The 


FIG  i. The  A.B  C.  Super  Electric  Washer  and  Wringer. 

suds  are  forced  through  the  perforations  in  the  cylinder,  and 
the  dirt  passes  out  the  same  way,  settling  at  the  bottom 
of  the  tub.  This  arrangement  gives  the  closest  adaptation 
of  the  human  method  of  washing  so  far  devised,  there 
is  no  “wadding”  of  the  clothes,  which  can  be  put  folded 
into  the  cylinder.  The  frame  and,  in  fact,  all  parts  are 
solidly  constructed. 


Fig.  2.— Segment  Gear. 

The  reversing  wringer  can  be  instantly  removed  or  set  in 
different  positions ; so  that,  if  the  machine  be  set  in  the 
correct  relative  position  to  two  sinks  or  tubs  and!  the 
clothes  basket,  the  clothes  can  be  washed,  passed  through 
' the  wringer  and  the  first  rinsing  water,  again  through 
the  wringer  to  the  second  rinsing  water  and  finally  direct 
into  the  basket.  An  instantaneously  operating  quick  re- 
lease is  provided  in  case  of  a jamb.  It  can  be  operated 
at  the  same  time  as  the  cylinder,  as  there  is  plenty  of 
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power,  whxh  is  transmitted  to  both  cylinder  and  wringer 
through  a ^special  V-shaped  cordled  rubber  belt  drive.  This 
takes  up  the  jar  and  strain  caused  by  overcoming  the  in- 
teria  at  the  start,  insulates  the  machine  from  the  motor 
and  acts  as  a safety  device,  by  slipping,  should  an  excessive 
strain  be  set  up.  The  arrangements  further  permit  of  easy 
adjustment  oif  the  tension  by  means  of  a thumb-screw,  or 
the  motor  may  be  detached  for  use  with  other  labour- 
saving  devices.  The  size  of  the  complete  machine  is 
2 ft.  6 in.  wide  by  4 ft.  3 in.  to  top  of  wringer,  and  a de- 
tachable wooden  top  can  be  fitted  to  convert  the  machine 
into  a table  when  not  in  use  for  washing.  Control  of  the 
motor  is  by  push  buttons.  Further,  by  removing  the 
wringer  an  ironer  can  be  attached,  making  the  machine 
into  a “complete  electric  laundress.” 

One  other  point  should  be  mentioned.  It  is  concerning 
the  cost.  It  is  known  that  the  hire-purchase  system  with  re- 
gard to  pianos,  sewing  machines,  furniture,  etc.,  is  very 
popular,  but  the  enormous  extent  to  which  it  is  indulged  in 
by  people  of  all  clones  is  not  always  appreciated  However, 
so  convinced  of  its  popularity  is  the  Sun  Co.,  that  it  has 
arranged  convenient  terms  of  purchase  by  the  public 
through  the  retailers,  and  we  commend  the  machine  and 
the  terms  of  purchase  to  all  retailers  and  would  advise 
their  obtaining  full  particular;  from  the  Company.  A 
model  laundry  has  been  fitted  up  at  the  enlarged  Charing 
Cross  Road  premises,  wh^re  the  machine  is  demonstrated. 


AIRE  AND  CALDER  ELECTRICITY  DISTRICT. 


The  inquire  into  the  proposed  Aire  and  Calder  Electricity 
District  has  just  been  held  at  Leeds.  The  sitting  lasted 
nine  days.  The  area  embraces  the  districts  controlled  by 
I he  local  authorities  between  the  River  Wharfe  on  the  north, 
Burnley  on  the  sou-th,  Tadcaster  on  the  east  and  the 
County  boundaries.  There  aire  three  schemes  proposed  : — 
(1)  The  Leeds  Corporation*  scheme,  (2)  the  Conference  of 
Local  Authorities  scheme,  with  the  Bradford  Corporation 
at  the  head,  and  (3)  the  Y.E.P.  Company’s  scheme.  There 
was  a big  array  qf  counsel  and  technical  and  financial 
experts.  Mr.  E.  Wooll,  K.C.,  led  for  Leeds  Corporation, 
Mr.  A.  T.  iMillar,  K.C.,  for  the  Conference  of  Local 
Authorities,  including  Bradford,  Mr.  Hunter  Gray,  K.C., 
for  the  Power  Company,  And  Mr.  J.  A.  Greene  for  the 
population  of  750,000  in!  the  Rural  Districts  of  the  West 
Riding. 

The  submission  of  the  case  for  the  Leeds  Corporation 
occupied  practically  three  days  and,  in  opening  it,  Mr. 
Wooll  admitted  that  their  scheme  had  not  received  sub- 
stantial support  outside  the  City.  They  wished  to  encourage 
efficient  autonomy  and  to  avoid  large  capital  commit- 
ments. He  contended  that  it  was  not  practicable,  owing 
to  the  difficulty  of  finding  adequate  coaling  resources,  to 
have  one  super- generating  station,  and  said  it  was  pro- 
posed, he  said,  to  set  up  stations  at  Leeds,  Wakefield  and 
Knottingley. 

Mr.  C.  Nelson  HefTord,  chief  electrical  engineer  to  the 
Leeds  Corporation,  gave  evidence  at  great  length  in  sup- 
port' of  the  scheme  submitted,  and  said  that  the  proposed 
site  of  the  Leeds  station  was  on  acres  of  land  in  South 
Accommodation  Road,  on  the  banks  of  the  River  Aire. 
Speaking  on  the  financial  aspects,  he  estimated  the  cost 
of  the  scheme  to  the  corporation  at  about  six  million 
pounds  in  1925,  ten  millions  in  1930,  and  about  seventeen 
and  a half  millions  in  1935. 

Replying'  to  Mr.  A.  T.  Millar,  K.C.,  he  admitted  that 
the  scheme  might  be  carried  out  later  more  cheaply  than 
at  present. 

Replying  in  re-examination  to  a criticism  by  the  Chair- 
man of  the  site  selected  and  purchased  by  the  Leeds  Cor- 
poration, witness  said  that  if  it  was  considered  inadequate 
thirty  or  forty  acres  at  Knostrop,  near  the  Sewage  Works, 
were  available. 

With  regard  to  the  cost  of  electricity,  he  said  he  esti- 


inated  that  in  1935  it  would  Ibe  possible  to  supply  it  at 
lid.  per  unit.  r 

The  Town  Clerk  of  Leeds  (Sir  Robert  Fox)  and  (Mr. 
Arthur  Collings,  City  Treasurer  of  Birmingham,  also 
gave  evidence  supporting  the  scheme. 

In  opening  the  case  on  behalf  of  the  Conference  of  Local 
Authorities,  Mr . A.  T.  Millar,  K.C.,  said  their  scheme  was 
not  by  any  means  a .parochial  or  local  one.  It  was  not 
a Bradford  scheme  but  was  propounded  and  supported  by 
a large  number  of  important  and  successful  local 
authorities,  of  which  Bradford  was  one.  It  appeared  to 
him  that  the  three  solutions  proposed  appeared  to  be  ar- 
ranged in  a rising  scheme  of  evolution,  but  he  urged  that 
the  Conference  scheme  was  one  for  public  ownership  and 
control  of  electricity  throughout  the.  area  concerned.  In 
the  course  of  his  lengthy  address  he  referred  to  the  fact 
that  Leeds  was  “ploughing  its  own  furrow,”  whereas,  he 
said,  . the  authorities  he  represented  were  competent  and 
experienced  municipalities  advised  by  several  experts.  They 
were  confident  that  if  they  took  over  the  whole  area  they 
would  have  no  difficulty  in  arriving  at  a reasonable  adjust- 
ment with  neighbouring  areas  which  were  not  included 
in  their  (boundaries.  The  scheme  he  put  forward  was  for 
public  ownership  and  public  control  instead  of  for  private 
ownership  and  control,  and  was  supported  by  all  the  local 
authorities  except  Leeds. 

After  Alderman  Wilfred  Turner,  Chairman  of  the  Brad- 
ford Electricity  Committee,  had  given  evidence  in  support 
of  the  scheme,  he  admitted,  in  cross-examination  by  Mr. 
Wooll,  that  resolutions  of  approval  had  only  been  received 
from  nine  of  the  sixteen  boroughs  in  the  area  concerned, 
and  that  there  was  an  element  of  compulsion  in  the  pro- 
posals to  acquire  the  Yorkshire  Electric  Power  Company’s 
undertaking’s. 

Mr.  Millar,  however,  said  it  was  the  intention  of  the 
authorities  propounding  the  scheme  which  he  represented 
to  obtain  an  agreement  from  the  Yorkshire  Electric  Power 
Company  enabling  the  scheme  to  go  forward,  which  it 
could  not  do  unless  some  such  agreement  was  previously 
arrived  at. 

Mr.  Hunter  Gray,  K.C.,  in  opening  the  case  for  the 
Power  Company’s  scheme,  stated  that  their  attitude  was  abso- 
lutely the  opposite  of  obstructive,  but  if  they  had  to  choose 
between  .being  bought  out  at  a fair  price  and  being  starved 
out  of  existence,  as  had  been  suggested  in  the  Leeds  scheme, 
they  would,  of  course,  choose  the  former.  He  submitted 
that'  the  Company  could  itself  undertake  the  responsibility 
of  a joint  authority.  Alternatively  it  had  prepared  plans 
and  could  go  on  under  its  present  powers  and  could  supply 
those  districts  in  Which  there  were  no  authorised  distri- 
butors. Thirdly,  although  its  powers  were  not  wide  enough, 
it  could  continue  under  them.  Mr.  W.  B.  WoocJhouse, 
the  Company’s  engineer  and  general  manager,  then  gave 
evidence,  and  in  its  course  referred  to  the  fact  that  out  of 
63  undertakings  the  Company  had  made  arrangements 
with  40,  and  was  in  negotiation  with  several  others.  If 
left  alone  there  was  every  prospect  of  a settlement  of  the 
whole  problem  in  a year  or  two.  With  the  assistance  of 
the  generating  stations  at  -Bradford  and  Leeds  (I^eeds 
strongly  objects  to  acquisition  by  the  Power  Company  and 
rt  is  determined  to  retain  control  of  its  own  generating 
stations  ”)  the  Company  could  supply  the  whole  of  the 
electricity  required  in  the  area  from  its  Ferrybridge  station, 
where  planjt  of  i35iO<Ki  capacity  would  be  installed. 

Other  evidence  in  support  was  given  and,  on  behalf  of  the 
West'  Riding  County  Council,  it  was  stated  that  that 
body  was  able  to  support  either  the  Leeds  or  the  “Con- 
ference ” scherfie. 

Finsbury  Technical  College.— The  entrance  examination  for 
the  session  1921-22  will  be  held  on  Tuesday,  September  20  next. 
Applications  for  admission  should  be  forwarded  to  the  Cq  liege 
not  later  than  September  15  on  forms  to  be  obtained  from 
the  Registrar,  Leonard  Street.  City  Road,  E.C.  2. 
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ARTIFICIAL  LIGHT  AS  AN  AID  TO  GAMES 
AND  SPORTS. 


At  the  annual  meeting  of  the  Illuminating  Engineering 
-Society,  on  iMay  31,  the  usual  report  of  the  Council  was 
presented,  after  which  a discussion  on  the  use  of  artificial 
light  as  an  aid  to  various  games  and  sports  was  read  hy 
Mf.  J.  S.  Dow.  As  usual j Mr.  Gaster,  in  presenting  the 
annual  report,  was  able  to  present  a record  of  much  useful 
and  varied  work.  New  committees  dealing  with  Photo* 
metry,  Motor  Headlights,  and  the  Lighting  of  Kinema 
-Studios  have  ibeen  formed,  and  an  encouraging  feature  is 
the  gradual  resumption  of  international  cooperation  in 
connection  with  illumination. 

Mr.  Dow,  in  his  introductory  paper,  pointed  out  that 
the  use  of  artificial  light  for  games  is  a wide  subject  and 
that  only  the  fringe  of  it  has  been  touched  as  yet.  Y\e 
must  look  to  the  future  when  the  present  period  of  abnormal 
economy  has  .passed  away  and  the  various  difficult  pro- 
blems involved  have  received  close  and  careful  study.  A 
distinction  was  drawn  between  sports  and  exercises  and 
games  which  involve  following  the  flight  of  a hall-  Ihe 
former  present  relatively  simple  problems.  The  lighting  of 
drill  halls,  gymnasiums,  etc.,  is  best  effected  by  well- 
distributed  lights  in  proper  reflectors  mounted  high  up, 
leaving  the  room  as  a whole  quite  clear  for  operations. 
In  ball  games,  however,  conditions  of  background,  shadow 
and  contrast  play  an  important  part. 

Reference  was  made  first  to  various  games  that  involve 
a considerable  playing  area  and  are  generally  regarded  ,as 
essentially  out-door  pastimes.  Mr.  Dow  remarked  that 
artificial  light  had  been  occasionally  used  for  football 
matches.  This*  did  not  appear  a very  difficult  technical 
problem  as  a football  wras  a relatively  large  abject,  moving 
at  a small  speed  in  comparison  with  that  of  balls  at  tennis, 
hockey,  cricket  and  other  games.  Lamps  should  be  spaced 
on  high  posts,  preferably  30-40  feet  high  round  the  playing 
area.  Some  light  should  be  allowed  to  pass  upwards  and 
illuminate  the  ball  when  kicked  to  a height,  and  the  ball 
should  preferably  be  light  in  colour  so  as . to  be  easily 
visible  against  the  sky  as  a dark  background  ; lights  should, 
however,  be  so  shaded  as  to  cause  as  little  inconvenience  as 
possible  to  players  and  spectators  in  the  farm  of  glare. 
Lamps  would  have  to  ibe  protected  as  far  as  possible  against 
impacts  of  the  ball,  but  the  expense  involved  in  occasional 
breakages  of  lamps  would  probably  not  be  very  serious. 
In  the  case  of  important  dubs  which  received  considerable, 
revenue  from  gate-money,  the  cost  of  such  lighting  would 
probablv  not  form  a very  troublesome  item.  In  hockey 
the  conditions  are  generally  similar  to  those  for  football, 
but  the  ball  travels  mainly  on  the  ground.  On  the  other 
hand,  its  greater  speed  and  smaller  size  would  involve  more^ 
careful  lighting.  In  both  cases  there  should  be  special 
local  illumination  over  the  goals. 

Golf  links  and  cricket  grounds  offer  the  most  difficult 
problems,  owing  mainly  to  the  large  area  to  be  lighted. 
Mr.  Dow,  however,  suggested  that  the  difficulties  were  not 
insuperable,  and  that  even  if  the  lighting  of  an  entire 
ground  was  found  impracticable  it  would  not  be  difficult  to 
arrange  for  the  artificial  lighting  of  practice  putting  greens 
and  cricket  pitches,  if  necessary  under  coyer,  for  winter 
play.  He  described  the  successful  lighting  of  a golf 
putting  ground  at  New  Jersey,  and  recalled  that  a base- 
ball ground  in  Chicago  had  been  lighted  artificially  some 
years  ago,  and  that  football  and  lacrosse  had  also  been 
played  on  this  ground  at  night  time  without  difficulty. 

Other  outdoor  games,  such  as  bowls  and  croquet,  seemed 
well  adapted  to  artificial  lighting,  as  the  balls  travelled 
•exclusively  on  the  ground  and  the  area  to  be  lighted  was 
not  large.  There  w'ere  records  of  bowls  matches  (being 
finished  in  emergencies  by  improvised  acetylene  lighting, 
and  the  conditions  could  naturally  be  made  more  perfect  if 
permanent'  lighting  were  installed. 

Passing  on  to  games  played  either  out  of  doors  or  under 
cover,  Mr.  Dow  described  the  lighting  of  9quash  racquets 
courts,  which  had  frequently  been  undertaken,  apparently 


with  complete  success.  The  white  walls  played  a useful 
part  in  diffusing  the  light  and  the  cost  of  lighting  bad 
been  only  2d>3d.  an  hour  per  court,  which  was  a very 
moderate  sum.  Outdoor  tennis  courts  in  New  Jersey  had 
also  been  lighted  artificially  at  moderate  expense  and  with 
fair  success.  There  were  in  London  and . other  cities,  a 
number  of  instances  of  covered  lawn  tennis  courts,  with 
a wrood  surface,  where  artificial  light  was  used,  notable 
instances  being  the  Queen’s  Club  in  West  Kensington  and 
the  Covered  Courts  at  Dulwich.  The  plan  adopted  in  such 
cases  was  to  avoid  overhead  lights  which  were  apt  to  prove 
troublesome  to  a player  looking  upwards,  and  to  space  the 
lights  in  appropriate  reflectors  .round  the  sides  of  tine 
court,  sometimes  with  special  local  overhead  lighting  over 
the  (bad:  lines  in  order  to  enable  the  server  to  be  clearly 
seen.  Results  bad  been  quite  encouraging  though  there 
w ere  certain  difficulties  still  to  be  overcome.  It  was  custom- 
ary to  adopt  white  balls  and  dark  surfaces  for  court  and 
surroundings,  in  accordance  with  conditions  applying  out  ot 
doors.  A dark  wood  surface  tended  to  become  polished 
bv  the  ‘friction  of  the  feet  of  players  and  inconvenient  re- 
flections  of  surrounding  lights  were  apt  to  oe  seen. 
Although  it  might  seem  to  players  a somewhat 
departure,  Mo*.  Dow  pointed  out  that  the  use  of  dark  balls 
and  a white  surface  for  the  court  and  surroundings  was 
much  more  favourable  to  successful  *tific»al  lighting,  and 
would  do  much  to  remove  the  difficulties  arising  from 
polished  reflection,  referred  to  above.  Generally  sT*‘akl"&! 
the  aim  would  be  to  use  concealed  sources  of light  and 
reflection  from  light-diff using  surfaces.  The ' 
the  court  at  the  Palace  of  the  Kmg  of  Sweden  at  ^tock 
holm  was  said  to  be  very  good ; in  this  case  lamps  mou 
albove  a diffusing  glass  ceiling  were  used.  • 

. In  conclusion,  Mr.  Dow  .briefly  referred 1 to  the  l^htmg 
conditions  desirable  for  various  indoor  gani'-s,  s**h  ** 
Srds  chess  and  card  play.  In  view  of  the  act  that 

games  played  such  an  important  i^rt  in  the  national  hfe 
of  this  country,  and  that  the  period  of  daylight  arable 
was  so  restricted  in  winter,  the  use  of  artificial  light  ap- 
peared  well  worth  consideration. 

MORE  ABOUT  BOILER  BREAKDOWNS. 

By  H-  S.  B.  Robinson. 

/ . 

Having  dealt  largely  in  a previous  article  with  those 
breakdowns  arising  from  corrosion,  low  “d 

water,  it  is  proposed  to  discuss  those  faults  which,  unless 
properly  cared  for,  would  seriously  affect  the  efficiency  of 
the^boiler  and  at  -the  same  time  expensive  delays  would  be 

alFoaming.— The  carrying  over  of  water  mechanically  mixed 
with  the  steam  is  a' fault  frequently  met  with  in  steam 
boilers.  The  water  not  only  carries  away  heat  without  any 
useful  effect,  but  when  present  in  any  marked  quantity  itself 
becomes  a source  of  danger  and  of  serious  loss  in  the  engine. 
If  steam  rises  from  a surface  of  water  faster  than  about  three 
feet  peT  second,  it  carries  water  with  it  in  the  form  of 
spray’  which  is  a fact  that  should  not  be  lost  sight  of.  Many 

boilers  show  a high  apparent  evaporation  in /^sequence 
of  furnishing  wet  steam,  while  practically  they 
considered  anything  but  economical.  The  cause  of  priming 
mav  be  attributed  to  either  impure  water,  too  much  water 
or  improper  proportions  in  the  boiler.  When  a boiler  is 
found  to  form  wet  steam  with  good  water  earned  at  a 
proper  height  it  is  generally  a proof  of  wrong  design,  but, 
of  course,  the  amount  of  priming  in  different  boilers  will 
vary  considerably.  •Foaming,  however,  , may  usually  / b* 
stopped  by  checking  the  outflow  of  steam,  but  if  caused  by 
dirty  water,  blowing  down  and  pumping  up  will  generally 
cure  it  though  in  cases  of  violent  foaming  it  will  be 
necessary  to  check  the  fires  and  draught.  It  should  be  men- 
tioned that  iron  stacks  are  better  than  brick  chimneys, 
because  there  is  no  infiltration  of  air  as  through  brickwork. 
Round  chimneys  are  unquestionably  better  than  square, 
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and  a straight  flue  better  than  a tapering  one,  though  it 
may  be  larger  or  smaller  at  the  top  without  having  any 
injurious  effect. 

Circulation . — General  lack  of  circulation  of  the  water 
in  boilers  is  a frequent  and  prolific  cause  of  unequal  expan- 
sion and  deteriorating  strains,  in  addition  to  which  the 
tendency  to  deposit  sediment  on  the  heating  surface  increases 
rather  than  diminishes.  It  will  be  seen,  therefore,  that  the 
matter  of  rapid  circulation  becomes  one  of  vital  importance. 

Standing  Unused. — When  a boiler  is  not  required  for 
some  time,  it  should  be  emptied  and  dried  thoroughly,  but 
if  this  is  not  possible  it  should  be  filled  quite  full  of  water 
and  a quantity  of  common  washing  soda  added,  after  which 
the  external  parts  exposed  to  dampness  should  receive  a 
coating  of  linseed  oil. 

Rapid  Firing. — In  boilers  with  thick  plates  or  seams 
exposed  to  the  fire,  steam  should  be  raised  slowly,  and 
rapid  or  intense^ firing  avoided.  With  thin  water  tubes, 
however,  and  adequate  water  circulation,  no  damage  can 
come  from  that  cause,  although  it  is  never  eoonomy  to 
force  a boiler,  and  the  best  results  are  always  obtained  with 
ample  boiler  power.  It  is  hardly  necessary  to  say  that  no 
surface  which  requires  to  be  “ stayed  ” should  be  permitted 
in  any  boiler,  as  it  is  scarcely  possible  and  altogether  im- 
probable that  such  “stays”  are  or  can  be  so  adjusted  as  to 
bear  equal  strains.  The  one  sustaining  the  heaviest  strain 
gives  way,  the  others  follow  automatically,  and  an  explosion 
is  likely  to  occur  at  any  moment. 

Coverings. — The  losses  by  radiation  from  unclothed  pipes 
containing  steam  are  considerable,  and  in  the  case  of  pipes 
leading  to  steam  engines  are  magnified  by  the  action  of  the 
condensed  water  in  the  cylinder.  It  is  therefore  important 
that  such  pipes  should  be  well  protected,  but  there  is  a wide* 
difference  in  the  value  of  different  substances  for  protection 
from  radiation.  A smooth  or  polished  surface  is  of  itself  a 
good  protection,  but  hair  or  wool  felt  has  the  disadvantage 
of  becoming  soon  charred  from  the  heat  of  steam  at  high 
pressure,  and  sometimes  takes  fire  therefrom.  t 

A variety  of  “ cements  ” have  been  used  for  covering 
pipes,  composed  generally  of  clay  mixed  with  different  sub- 
stances, such  as  asbestos,  paper  fibre,  etc.,  but  cork  chips 
cemented  together  with  water-glass  undoubtedly  make  one 
of  the  best  coverings  known.  A cheap  jacketing  for  steam 
pipes,  but  a very  efficient  one,  consists  of  laying  strips  of 
wood  lengthways  and  binding  them  in  position  with  wire 
or  cord,  and  around  the  framework  thus  constructed  roofing 
paper  should  be  wrapped  and  fastened  by  twine  or  paste. 
For  flanged  pipes,  space  may  be  left  for  access  to  the  bolts, 
which  space  should  be  filled  in  with  felt.  If  exposed  to  the 
weather,  tarred  paper  may  be  used  or  the  exterior  painted, 
either  of  which  would  prove  entirely  satisfactory. 


THE  LONG-DISTANCE  TELEPHONE  SYSTEM  OF 
THE  UNITED  KINGDOM.* 


By  Sir  William  Noble.  M.I.E.E. 


(Concluded  from  page  30 6.) 

The  Chairman  (Mr.  -J.  S.  Highfield),  in  calling  upon 
Mr.  F.  Gill  to  speak,  reminded  his  audience  that  Mr.  Gill 
had  been  the  Chief  Engineer  to  the  National  Telephone 
Company,  and  had  had'  the  pleasure— some  people  said  it 
was  a mistake— of  selling  his  Company  to  the  Post  Office. 

Mr.  F.  Gill  said  he  would  like  to  pay  a tribute  of  ad- 
miration to  the  work  done  by  the  Post  Office  Engineering 
Staff.  He  would  like  to  give  a picture  of  the  conditions 
in  dealing  with  telephonic  communication  over  distances 
by  various  methods,  in  order  to  show  the  degree  of  improve- 
ment that  had  taken  place.  On  his  first  slide  was  shown 
the  amount  of  copper  required  for  telephonic  communication 
over  500  miles  with  overhead  wires,  with  plain  underground 
wires,  with  underground  wires  loaded,  and  with  under- 
ground wires  with  repeaters  in  tandem.  From  these  curves 
it  would  be  seen  that  two  things  had  been  accomplished. 

* Paper  read  recently  before  the  Inst.E.E. 


The  first  was  that  a very  great  improvement  had  been  made- 
in  the  amount  of  copper  required,  and  secondly,  very  much, 
larger  distances  could  be  covered  than  were  possible  before.. 
To  carry  500  circuits  overhead  would  require  something’ 
like  10  routes,  and  he  doubted  whether  sufficient  space  could 
be  found  in  the  country  for  them,  whfereas  ifor  the  same 
number  of  circuits  orily  ro  pipes  would  be  required  under- 
ground under  modern  conditions  of  a 4-wire  circuit  with 
repeaters.  In  the  U.S.  there  was  at  present  in  commercial 
service  carrier  circuits  for  telephony  and . telegraphy,  i.e.% 
high  frequency  from  wire  to  wire,  in  use  up  to  3,500  miles  of 
physical  circuit,  and  these  carriers  were  providing  for 
19,000  .miles  of  extra  channels,  some  telegraph  and  some 
telephone.  There  was  such  a circuit  between  New  York 
and  Chicago,  a distance  of  742  miles,  in  which  there  were- 
four  intermediate  Repeater  stations.  At  the  first  repea tei^ 
station  only  the  carrier  current  was  repeated,  at  the  second 
repeater  station  both  the  carrier  and,  the  voice  was  repeated, 
at  the  third  staltion  the  carrier  was  repeated  again,  and 
the  voice  broke  off  and  continued  on  another  line.  At  tho 
next  station  Ithe  same  thing  happened,  the  voice  broke  off, 
the  carrier  was  repeated,  and  recommenced  on  another  line.. 
This  carrier  system  had  been  applied  successfully  coni' 
mercially,  and  had  fulfilled  all  the  requirements  of  high- 
grade  long-distance  service.  It  had  proved  flexible,  had  , 
been  maintained  by  (the  ordinary  personnel,  and  it  fitted 
into  the  plant  the  same  as  any  of  the  other  circuits.  The- 
installation  .between  Chicago  and  iNew  York  was  one  in 
which  the  carrier  current  itself  was  suppressed  qnd  did' 
not  go  over  the  line.  There  were  about  500  miles  of  that, 
and  on  the  same  route  of  poles  there  was  another  carrier 
telephone  system  for  200  miles.  Finally,  Mr.  Gill  showed 
a pidture  of  the  Chicago  terminal  of  the  circuit,  showing 
that  the  apparatus  was  on  engineering  lines,  and  far  beyond 
the  string  and  glue  stage. 

Mr.  G.  C.  Marris  pointed  out  that  the  transformer  must 
be  considered  in  conjunction  with  the  valve,  and  he  con- 
sidered that  both  valve  and  transformer  could  be  improved  ~ 
if  considered  as  one  problem.  Even  so,  he  would  like  to* 
emphasise  the  point  that  the  valve  as  a telephone  repeater 
had  been  put  to  far  more  refined  use  and  pushed  to  further 
limits  of  uniform  behaviour^than  in  any  other  of  the  appli- 
cations of  ithe  valve.  . , , . A ** 

Mr.  E.  H.  Shaughnessy  expressed  the  hope  that  Conti- 
nental people  could  be  persuaded  to  develop  , underground 
loaded  circuits,  in  order  that  there  could  be  continuous* 
equipment  of  this  nature  between  London  and  Paris  or 
London  and)  Brussels,  similar  to  that  contemplated  between- 
London  and  Liverpool  and  the  big  commercial  centres.  He 
thought  in  this  country  it  was  important  to  realise  that 
the  trunk  system  should  be  completely  underground,  and 
not  partly  underground  and  partly  overhead,  and  in  this 
connection  he  would  like, to  know  the  difference  In  capital 
costs  and  annual  charges  oif  a complete  underground 
system  compared  with  an  equivalent  service  overhead. 

Sir  William  Noble,  briefly  replying  to  the  discussion, 
said  that  he  had  investigated  oxide-coated  filaments,  but 
did  not  deal  with  them  in  the  paper  because  he  had  not- 
set  out  to  deal  with  the  thermionic  valve  in  detail.  He 
did  not  see  anv  reason  whv  we  should  not  be  speaking  to. 
New  York  at  no  distant  date.  As  to  development  studies, 
they  were  on  a no-delay  basis,  because  experience  had 
shown  (that  when  the  public  was  provided  with  lines  which 
did  not  go  out  of  order,  more  revenue  was  obtained  from 
them.  That  had  been  shown  in  the  case  of  the  Ixrndon- 
Liverpool  line,  and  he  was  quite  certain  that  when  all  the 
underground  circuits  were  laid  the  Post  Office  would1  get 
considerably  more  revenue.  The  improvement  effected' 
bv  repeaters  was  shown  bv  the  fact  that  between  London- 
and  Manchester  240  circuits  could  be  got  into  one  pipe,, 
compared  with  only  36  without  repeaters. 

Wanted.— A reader,  Mr.  Geo.  Allen,  Parkhead,  St.  Dennis, 
Cornwall,  wishes  to  have^particulars  of  small  water  motors, 
giving  about  3 h.p.  to  work'from  a *in.  nozzle  at  about  60  lbs. 
pressure  per  sq.  ft.  He  will  pleased  if  any  reader  can  put. 
him  in  touch  with  the  manufacturers  of  such  machines. 
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thoroughly  comprehensive,  concise,  accurate  in  detail,  and  so 
arranged  as  to  be  quickly  accessible  even  tb  those  unaccustomed 
to  the  studv  and  the  use  of  electrical  books.  This  book  will  help 
you  to  get  results  better  and  quicker,  because  it  answers  all  of  those 
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may  seem  an  unimportant  part  in 
the  installation  of  electric  mains, 
but,  as  most  engineers  know,  the 
proper  direction  of  this  unskilled 
part  of  a “ laying  job  ” requires, 
in  some  circumstances,  a wealth 
of  experience  of  such  things  as 
sub-soils,  obstructions,  etc.  Our 
engineers  have,  with  unvarying 
success  laid 


in  all  parts  of  the  World. 


W.  T.  Henley’s  Telegraph  Works  O.,  ^td., 
Bloinfield  Street,  London,  E.C.2. 
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This  fills  a long  felt  want 

Are  you  including  the  “ Electrolux  ” — the 
Portable  Cleaning  Apparatus  with  the  in- 
ternal dust  bag — in  your  Sales  campaign  ? 
If  not,  write  at  once  for  details  of  our 
Special  offer  to  supply  demonstration 
machines  to  the  Trade. 
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Labour,  in  the  shape  of  wages  paki  for  work  done, 
bulks  largely  in  practically  every  manufactured  product. 
Any  shopkeeper  will  tell  you  why  he  has  to  charge  you 
more  for  the  goods  you  used  to. buy  before  the  war  for 
about  a third  what  you  have  to  pay  to-day.  It’s  all 
in  the  labour  put  into  the  article,  and  paid  for  at 
current  inflated  rates.  1 paid1  for  a hat  for  the  pre- 
dominant partner  the  other * day,  and  had  quite  a 
friendly  discussion  with  the  saleswoman  on  the  subject 
of  its  price.  I pointed  out,  and  she  had  to  agree,  that 
the  raw  materials  analysed  down  were  only  a very 
small  fractional  percentage  of  the  sale  value  of  that 
headgear.  But,  has  she  pointed  out,  it’s  the  labour  of 
making  it  and  the  ridiculous  wages  the  trade  has  to 
pay  for  that  labour  which  make  the  article  so  costly. 


TO  OUB  BEADEBS. 

Bmctbiciyt  it  publisked  every  Friday,  and,  if  ordered,  it  on  tale  at  the 
prtaoipal  Railway  Station  Bookstallt  and  Newtagentt  on  that  day.  Zt  has 
* rmrj  large  sale  throughout  the  United  Kingdom,  as  well 
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The  Bditer  doet  not  held  himtelf  responsible  for  opinions  expressed  by 
tsihridnal  oontribntors,  nor  does  he  necessarily  identify  himself  with 
their  riews. 

Questions  to  which  an  answer  is  required  most  be  accompanied  by  a 
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Mew  advertisements  for  the  displayed  oolomns  and  alterations  to  existing 
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ef  the  following  Friday.  This  is  important.  Rate  quoted  on  application, 
ffiabsoription. — 17s.  6d.  a yoar,  9s.  half-year,  As.  6d.  a quarter  in  advanoe, 
past  age  prepaid  ip  the  United  Kingdom  and  abroad. 

▲11  remittance#  payable  to  tho  Publishers,  8.  Rintili.  urn  0o„  Ltd., 
•Mf,  Maiden  Lane.  London,  W.C.8.  Telephone,  No.  2460  Gerrard. 


Current  Topics. 


To  give  him  his  due,  the  older  and  saner  element  of 
the  working  community  fully  recognises  the  facts,  and 
looks  forward  with  longing  to  the  day  when  wages, 
together  with  the  cost  of  living,  which  is  closely  co- 
related with  wages,  will  assume  more  normal  propor- 
tions. It  is  no  good  receiving  an  extra  pound  or  two 
a week  if  you  are  out  of  work  half  the  time  through 
slackness  of  trade  directly  arising  out  of  the  consequent 
high  cost  of  the  articles  you  are  helping  to  make.  It 
is  surely  preferable  to  be  regularly  employed  at  a lower 
and  reasonable  wage  and  to  see  every  other  worker 
similarly  occupied.  In  this  connection  the  vicious 
system  of  “ doles  ” for  unemployed  has  sapped  the 
morale  of  the  worker  to  an  unprecedented  degree. 


Really  there  is  a funti  of  humour  underlying,  the 
present-day.  tragedy  of  extreme  trades  unionism. 

Thus,  the  Glasgow  dockers  recently 
“ Victimisation  ” passed  a resolution  agreeing  to 
— Unconscious  resume  work  at  once  on  condition 

, Humour.  that  there  is  complete  reinstate- 
ment of  the  men  on  strike,  no 
victimisation,  and  complete  clear  out  of  the  non-union 
labour  at  the  docks.  The  humorous  aspect  of  these 
conditions  will  be  obvious  to  every  intelligent  reader. 
If  refusal  of  the  right  to  work  to  non-union  labour  by 
unionist  labour  is  not  victimisation  of  one  section  by 
the  other,  then  I should  like  to  know;  'by  wihat  other 
term  one  could  rightly  describe  it.  In  effect,  the  final 
condition  is  a direct  parody  of  the  penultimate  one, 
and  it  is  curious,  to  say  the  least  of  it,  that  the  unionist 
dictators  did  not  tumble*  to  the  fact  that  they  w^ere 
making  themselves  a laughing-stock. 

The  dominant  trades  unionist  too  often  overlooks 
the  fact  that  there  are  two  sides  to  every  so-called 
‘'dispute.”  This  is  nominally,  at  all  events,  a free 
country,  and  every  worker  has  a perfect  right  to  decide 
for  himself  whether  he  shall  or  shall  not  join  the  ranks 
of  trades  unionism.  I have  no  quarrel  with  trades 
unionism  in  principle,  but  1 do  maintain  that  its 
extreme  actions  of  the  past  few  months  have  abun- 
dantly demonstrated  that  the  extremist  minority  rule 
has  overstepped  the  bounds  and  brought  the  movement 
into  disrepute.  The  voice  of  trades  unionism  to-day 
talks  of  a capitalist  campaign  to  cut  usages.  Nothing 
of  the  kind;  it  is  sheer  common-sense  which  dictates 
the  necessity  for  lower  wages.  We  cannot  compete  in 
the  world’s  markets  to-day;  our  goods  are  too  dear  by 
comparison  with  the  foreign  products  ; why  ? 


I am  a firm  believer  in  the  efficacy  of  all  sport  and 
games  to  furnish  us  with  the  necessary  recreation  and 
relaxation  from  the  eternal  grind 
Sport  and  o£i>read  and  butter  earning  during 
Artificial  the  best  hours  of  the  day.  Unfor- 
I Humiliation.  tunately  the  available  hours  of  day- 

light for  most  workers  to  devote 
to  recreation  are  all  too  brief,  and,  although  the 
splendid  daylight  saving  scheme  has  enormously  aug- 
mented our  play  hours  during  the  summer  months,  we 
should  welcome  a further  extension  of  the  period 
during  which  such  healthful  relaxations  as  cricket, 
football,  tennis,  golf,  hockey,  and  the  like,  could  be 
indulged  in.  As  a nation  we  are  prone  to  spend  tqo 
much  time  in  the  dnema,  music  hall,  and  other  amuse- 
ment centres  where  the  form  of  recreation  is  sedentary 
and  therefore  harmful  when  indulged  in  to  excess. 

Dancing  .is  different/  inasmuch  as  it  is  a form  of 
healthy  exercise  even  if  taken  within  four  Avails,  and  in 
all  these  indoor  recreations  the  question  of  illumination 
presents  no  difficulties.  Where  outdoor  sports  and 
games  are  concerned,  the  problem  is  different,  and  it  as 
questionable  how  far  artificial  lighting  can  help  us  in 
overcoming  the  daylight  disappearance  at  an  earlier 
hour  as  the  summer  passes.  An  interesting  paper  on 
the  subject  was  read  before  the  Illuminating  Engineer- 
ing Society  by  Mr.  J.  S.  Dow,  who  pointed  out  that 
the  consumption  of  electricity  necessary  to  effectively 
light  a football  ground  should  not  prove  excessive 
wrhere  there  was  ample  revenue  from  gate-money.  A 
football,  being  a relatively  large  object,  and  its  move- 
ment slow,  the  technical  requirements  of  the  lighting 
to  ensure  a good  game  by  artificial  light  would  not 
appear  severe.  Lamps  would  have  to  be  mounted 
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round  the  field,  at  .heights  of  30  to  40  ft.,  so  as  to  leave 
a clear  space  and  at  the  same  time  avoid  damage  by 
impact  from  the  ball. 


In  the  case  of  hockey,  the  fact  that  the  ball  was 
white  and  travelled  mainly  along  the  ground,  rendered! 
its  movements  easier  to  follow  in  spite  of  the  greater? 
speed  of  movement.  Cricket  offers  greater  difficulties 
owing  to  the  larger  area,  and  there  would  necessarily 
have  to  be  powerful  local  illumination  of  the  wickets, 
possibly  ‘accentuated  by  white  batting  screens  acting 
as  reflectors.  In  the  case  of  a golf  links  the  aim 
would  presumably  be  to  provide  moderately  even 
illumination  by  well  screened  lights  over  the  fairway, 
and  higher  local  illumination  over  the  putting  greens, 
bunkers,  etc.  Mr.  Dow  added*  that  he  understood  the 
lighting  of  a complete  golf  links  had  already  been 
seriously  considered  .in  the  United  States,  as  had  also 
the  illumination  of  foasefoall ' matches  and  other 
American  games  played'  after  nightfall. 

It  says  much  for  the  general  reliability  of  electricity 
supply  in  this  country  that  when  the  current  does  fail 
as  has  happened  in  one  or  two 
When  the  instances  lately,  due  to  coal 
Supply  Fails.  shortage  and  contributory  causes, 
we  lose  sight  of  the  possible  con- 
sequences, with  oft-times  amusing  results.  An  example 
is  reported  from  Birmingham  where  the  shutting  off  of 
the  supply  on  a recent  Monday  afternoon,  after  due 
warning  to  consumers,  found  a portly  and  respectable 
business  man  suspended  in  the  lift  cage,  midway 
between  two  floors  of  his  office  building.  He  was  not 
alone  in  his  dilemma,  being  accompanied  by  the  lift 
attendant,  a young  lady  of  considerable  personal 
charm.  Rumour  has  it  that  the  gentleman's  wife, 
tired  of  waiting  for  her  spouse,  risked  the  staircase, 
and  learning  of  the  denouement,  insisted  that  the  power 
station  should  be  communicated  with  and  the  current 
switched  on  for  a sufficient  period  to  enable  her  to 
recover  her  lord  and  master. 


The  incident  reminds  me  of  a similar  happening 
during  the  coal  strike  of  pre-war  days  when  the  staff 
at  a certain  provincial  power  station  were  persuaded 
to  relinquish  their  duties  without  due  warning.  I 
happened  to  be  in  an  electric  lift  at  a local  works,  just 
at  the  instant  they  downed  tools  and  the  turbos  were 
switched  off.  We  were  between  floors,  but  fortunately 
the  disparity  of  levels  was  small,  and  after  the  gates 
had  been  opened  I was  able  to  climb  out  without  diffi- 
culty. There  is  this  comforting  reflection  in  connec- 
tion with  unexpected  failure  of  electricity  supply,  that 
it  does  not  involve  such  possible  dangers  to  the  con- 
sumer as  does  interruption  and  subsequent  resumption 
of  the  supply  of  gas,  where  taps  are  left  turned  on  in 
ignorance  of  the  fact  that  jets  had  been  left  burning. 

Elektron. 


Losses  on  Trams. — At  the  Colne  T.C.  meeting,  on  June  i, 
Mr.  J.  Thompson,  chairman  of  the  Electricity  Committee,  said 
that  if  they  could  get  chars-a-bancs  prices  on  the  cars,  they 

could  make  a profit. The  remedies  suggested  for  the  falling 

off  in  profits  at  Blackpool  are  the  abolition  of  discount  tickets, 
50  per  cent,  increase  in  contract  (season)  tickets,  fare  on  Layton 
route  increased  to  ijd.  and  revision  of  fares  between  Blackpool 
and  Fleetwood.  Contracts  costing  £3  will  be  raised  to  ^4  10s. 
Aberdeen  is  the  only  other  place  in  Great  Britain  where  tram 
contract  tickets  are  issued.  GLfou*  ... 
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SHOP  WINDOW  LIGHTING  BY  GASFILLED  LAMPS. 

The  intensity  of  illumination  required  for  shop  window 
displays  varies  from  k to  25-foot  candles,  according  to  the 
colour  and!  nature  of  the  goods  exhibited,  the  lower  figures 
being  for  light  surroundings  and  open  dressing.  With 
modern  reflectors  and  lamps  these  values  can  be  obtained 
with  a current  consumption  of  from  1 to  3 watts  per  cubic 
foot  of  window  space.  The  40,  60  and  100  watt  gasfilled 
lamps  are  particularly  suited  for  shop  window  illumination. 

The  type  of  reflectors  used,  and  their  arrangement,  will 
depend)  very  largely  on  the  size  of  the  windows.  A large 
window  such  as  those  in  the  big  department  stores  should 
be  treated,  for  lighting  purposes,  as  a small  theatre  stage. 
For  these  windows  trough  reflectors  give  excellent  results. 
A typical  trough  reflector  designed  by  the  General  Electric 


Fig.  2.  Fig  3. 


Co.,  Ltd.,  is  shown  in  Fig.  1 This  consists  of  a steel 
shell  fined  with  mirror  glass  strips  and  provided  at  suitable 
intervals  with  B.C.  holders  to  take  100-watt  gasfilled 
lamps.  The  design  illustrated1  is  intended  for  use  in  win- 
dows of  average  depth  and  the  lamps  are  spaced  18  in. 
apart.  Other  types  are  available  for  windows  of  various 
proportions,  and  different  spacings  can  be  arranged  so  that 
the  correct  number  of  lamps  and  accurate  distribution  of 
light  can  be  provided  in  any  situation. 

Where  the  window  dressing  is  likely  to  vary  in  character 
from  week  to  week  or  where  a very  flexible  system  of  light- 
ing is  desired,  the  G.E.C.  F.B.323  individual  unit,  shown 
in  Fig.  2,  is  of  considerable  use.  This  unit  consists  df  a 
concentrating  type  steel  reflector  lined1  with  mirror  glass* 
mounted  on  a knuckle-jointed  brass  down-rod  and  provided 
with  a ceiling  plate  and  B.C.  holder.  This  fitting  can  be 
adopted  as  a pendant  or  bracket  and  is  intended  for  60  or 
100-watt  gasfilled  lamps,  special  ventilation  being  provided. 
With  suitable  switching  arrangements,  a variety  of  lighting 
effects  can  be  obtained  and  the  adjustable  joint  allows  the 
light  to  be  directed  where  it  is  most  needed. 

Both  the  trough  reflectors  and  the  individual  units  are 
carefully  designed  to  screen  the  lamp  filaments  from  direct 
view.  It  occasionally  happens,  however,  that  it  is  impossi- 
ble to  arrange  that  (he  lamps  are  invisible  to  customers  in 
the  porches  or  arcades.  The  judicious  use  of  hangings^ 
however,  will  often  minimise  this  trouble. 
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In  lighting  the  windows  of  the  smaller  shops,  the  illu- 
minating engineer  meets  several  difficulties,  the  small  shop- 
keeper often  being  averse  to  incurring  the  expense.  More- 
over, until  recently,  there  have  been  practically  no  simple 
yet  scientifically -designed  units  available  at  a reasonable 
price.  The  unit  shown  in  Fig.  2 is  well  suited  for  small 
shops,  but  where  expense  is  a great  consideration,  the  reflec- 
tor, holder  and  gallery  can  be  supplied  with  a short  length 
of  flex  and'  a B.C.  adapter  for  attachment  to  existing  pen- 
dant points.  Fig.  3 shows  a similar  unit  equipped  with  a 
G.E.C.  “Superlux”  shade.  “ Superlux”  is  a white  “cased” 
glass  having  an  “eggshell”  finish,  and  combines  good 
diffusing  and  reflecting  properties  with  a low  absorption 
factor.  By  the  use  of  suitable  curtains  or  friezes,  the 
individual  units  can  be  completely  hidden  from  public  view 
and  the  effects  obtainable  are  a most  welcome  contrast  to 
the  alternate  t-iokiy  and  glaring  results  seen  in  shops  where 
no  attempt  at  scientific  illumination  is  made. 

We  understand  that  the  General  Electric  Co.,  Ltd.  (Mag- 
net House,  Kingswav,  W.C.2),  have  specialised  in  shop 
window  lighting  and  that,  although  they  do  not  carry  out 
installation  work,  their  illuminating  engineering  depart- 
ment will  willingly  give  the  benefit  of  their  experience  by 
way  of  advice  to  those  interested  in  lighting  problems. 


THE  ELECTRICAL  EQUIPMENT  OF  THE 
EASINGTON  COLLIERY. 


Close  to  the  village  of  Easington,  Co.  Durham,  is  situ- 
ated the  extensive  colliery  undertaking  of  the  Easington 
Coal  Co.,  Ltd.  Two  main  shafts  have  been  sunk,  the  north 
and  the  south,  and  when  working  the  total  daily  out- 
put of  the  combined  pits  amounts  J:o  3,000  tons.  Being  a 
comparatively  modern  venture  it  is  only  natural-  that  con- 
siderable use  is  made  of  electric  power,  and  the  main  object 
of  this  article  is  to  describe,  first,  a large  electrically  driven 
ventilating  fan,  recently  installed  at  the  colliery,  and 
secondly,  the  underground  system  of  electric  haulages.  As 
regards  the  latter,  tew  collieries  are  so  well  equipped  for 
rapid  and  efficient  transport  of  coal  below  ground. 

The  main  winding  engine  is  steam  driven,  the  exhaust 
steam  being  supplied  to  a 350  k.w.  mixed  pressure  turbo- 
alternator. In  addition  a supply  is  taken  from  the  2,750- 
volt,  40  cycle  mains  of  the  Cleveland  and  Durham  Power 
Co.  The  full  voltage  is  applied  to  the  tenninals  of  the 
larger  motors,  while  a part  of  the  supply  is  transformed 
to  440  volts  for  the  smaller  motors.  Originally  the  pits 
were  ventilated  by  a steam  driven  fan,  but  more  recently 
a new  type  “Sirocco”  double  inlet  fan  driven  by  an  800  h.p. 


Fig.  i.— End  View  of  800  h.p.  Fan  Motor,  showinc 
Exciter  for  “ Kapp  ” Phase-Advancer. 


“ Witton”  slip-ring  induction  motor  was  installed.  A certain 
amount  of  direct  current  is  required,  and  two  120  k.w, 
G.E.C.  rotary  converters  have  been  installed  to  meet  this 
need. 

The  fan,  which  was  supplied  by  Davidson  and  Co.,  Ltd., 
of  Belfast,  has  a capacity  of  560,000  cub.  ft.  of  air  per  min., 
with  a water  gauge  of  6 in.  The  diameter  of  the  fan  is 
133  in.,  that  of  the  suction  inlets  148  in.,  and  the  equiva- 
lent orifice  of  the  mine  82  sq.  ft.  The  driving  power  is 
transmitted  from  the  motor  to  the  fan  through  double 
helical  gearing  fitted  with  forced  lubrication,  the  speed  of 
the  motor  being  294  r..p.m.  and  that  of  the  fan  198  r.p.m. 
In  order  to  maintain  a power  factor  which  shall  be  prac- 
tically unity  a “ Kapp”  phase-adiyancer  has  been  supplied 
for  connection  to  the  motor.  Views  of  the  motor  are  shown 
in  Fig.  1,  and  of  the  phase-advancer,  motor  control  panel, 
and  phase-advancer  control  .panel  in  Fig.  2.  k 


Fig  2.  G.E.C.  “Kapp”  Phase-Advancer  and  Control 
Gear  for  Fan  Motor. 

The  haulage  gears  comprise  two  large  main-and-tail  haul- 
ages of  600  h.p.  and  450  h.<p.  respectively  and  three  endless 
•haulages,  two  of  whidh  are  of  160  hup.  and  the  third  of  85  h.p. 
All  are  driven  by  G.EjC.  “ Witton”  motors.  There  are  in 
addition  several  small  oscillating  engines  which  feed  the 
main  haulages  from  the  various  landings. 

(To  be  continued.) 


** Accrington.— -The  loss  of  £12,584  on  the  Electricity"  under- 
taking last  year,  and  £3*1 75  on  the  tramways,  has  caused  much 
surprise.  The  loss  on  the  former  is  the  heaviest  recorded. 
Added  to  £21,724  borne  by  rates  in  former  years,  and  treated 
as  a debt  due  to  rate  funds,  the  total  loss  is  £34,578.  The 
apparent  cause  is  failure  to  increase  charges  at  the  appropriate 
time.  Management  and  general  expenses  have  risen  from 
£1,781  to  £2,745,  distribution  from  £3,580  to  £5,017.  The 
largest  increase  was  in  the  cost  of  generation,  which  rose  from 
£35.590  i*1  1919-20  to  £61,225  in  1920-21,  a jump  of  £25,635. 
The  sale  of  current  realised  £76,555,  against  £53,685.  The 
generation  and  distribution  of  electricity  cost  £62,242.  When 
provision  is  made  for  £7,096  interest  on  loans  and  £6,936  for 
sinking  fund,  there  is  a loss  on  the  year  of  £8,801. 
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UNDERGROUND  HAULAGE  BELLS  AND  TELE- 
PHONES : TROUBLES  AND  THEIR  REMEDIES.* 


By  J.  S.  Kendal. 


No  apology  is  necessary  for  bringing  forward  a subject 
of  such  widespread  application  as  the  use  of  electrical 
signalling  apparatus  for  haulage  work  in  mines.  It  is 
a part  of  the  electrical  work  which  has  been  sadly  neglected, 
and  one  may  even  find  colliery  electricians  who  regard  pit 
bells  as  beneath  their  notice  or  too  trivial  a matter  to 
trouble  about.  However,  when  it  is  remembered  that  the 
output  of  a mine  depends  largely  upon  the  safe  and  regular 
working  of  the  'haulage  system,  it  is  obvious  that  the  sub- 


effect of  the  water,  and  will  therefore  have  a longer  life. 
It  may  be  mentioned  that  even  where  the  roof  is  dry  but 
the  floor  of  the  roadway  is  wet,  the  lines  should  be  strong 
and  very  securely  supported,  as  cases  have  been  known 
where  they  have  been  pulled  down  by  workmen  using  them 
as  a sort  of  handrail  or  lifeline  in  order  to  steady  them- 
selves and  avoid  slipping  into  the  water  whilst  walking 
along  the  rails.  Where  possible,  hare  wires  should  be 
spaced  sufficiently  far  apart  to  prevent  accidental  contact 
and  twisting. 

In  many  haulage  systems  it  is  often  a difficult  matter  to 
arrange  bare  wires  around  curves  and  at  junctions,  more 
especially  where  the  haulage  ropes  are  overhead  and  liable 
to  foul  the  wires.  In  such  cases  it  is  better  to  use  insulated 


Fig.  1. 


ject  really  is  of  some  importance,  in  most  instances  equally 
as  is  the  working  of  the  haulage  engine  or  motor.  If  a 
haulage  motor  breaks  down  the  working  of  that  part  of 
the  mine  wfch  which  it  deals  is  disorganised  and/  similar 
interruption  occurs  when  the  signalling  apparatus  is  out 
of  commission.  In  this  paper  the  author  has  endeavoured 
to  enumerate  the  most  probable  sources  of  trouble  met 
wiith  in  engine-plane  signalling  systems. 

Installation  and  Maintenance. 

At  »the  outset  it  may  be  as  well  to  state  that  a great 
deal  depends  upon  the  manner  in  which  such  systems  are 
installed,  more  especially  in  respect  of  the  housing  of  bells 
and  telephones  and  the  methods  adopted  . for  the  detail 
■wiring.  Too  often  do  we  see  bell  stations  Avith  a collection 
of  wires  somewhat  (resembling  a spider’s  Aveh  and  more 
ctften  a tangle  which  requires  a good  deal  of  sorting  out  in 
order  to  find  anv  specified  Avire.  It  is  almost  impossible 
for  such  a system  to  give  good  results  as  it  opens  the  way 
to  numerous  faults.  All  small  wiring  should  be  u*un  on 
small  cleat  insulators,  or  in  tubing  or  other  protection  where 
necessary,  and  on  no  account  should  staples  be  used1. 
Wiring  should  preferably  be  vulcanised  india-rubber 
covered;  gutta-percha  is  liable  to  crack  and  dry,  and  small 
lead-covered  wire  is  usually  a failure  for  this  work.  Sig- 
nalling stations  should  be  constructed  with  brick  wtalls 
wherever  practicable  and  roofed  in  to  prevent  falls,  as  even 
quite  a small  stone  falling  may  damage  a bell-gong,  for 
instance 

Signalling  lines  are  usually  of  galvanised  iron  wire  of 
sizes  11  to  8,  run  on  insulators  attached  to  the  roof  or 
timber  of  the  roadways.  In  dry  places  ordinary  bobbin  or 
pit  insulators  may  be  used,  but  in  wet  places  mushroom 
shackles  or  similar  insulators  with  a drip  petticoat  are 
advisable  in  order  to  prevent  leakage.  In  very  wet  places 
where  k is  required  to  run  bare  wires,  a good  plan  is  to 
fix  them  in  comparatively  Short  lengths  shackled  at  each 
end  and  supported  at  intervals  by  hangers  as  shoAvn  in 
Figs.  1 and  ia.  Bare  wires,  hoAA’ever,  can  usually  be  dis- 
pensed with,  and  it  is  better  to  use  insulated  wires  secured 
to  insulators  by  strong  cord,  or  to  use  a small  cable  such 
as  2,  3 or  4^core,  supported  by  tarred  rope  slings.  In  wet 
seams  it  is  advisable  to  keep  the  line  v'oltage  low  in  order 
to  reduce  leakage,  and  this  may  be  done  by  using  relays 
to  ring  the  bells  through  a local  battery  ; also  by  using  'the 
larger  sized  wires,  say,  No.  8,  which,  in  addition  to  reducing 
the  voltage  drop,  is  better  suited  to  resist  the  corrosiVe 

* Paper  read  December  18th,  1920,  before  the  North  of 
England  Branch  of  the  Association  of  Mining  Electrical 
Engineers. 


Avires  or  a short  length  of  cable  around  the  curve.  Lines 
should  be  broken  at  each  station  and  junction  and  shackled 
off  on  either  side,  being  bridged  over  if  required.  This 
greatly  facilitates  the  localisation  of  faults,  and  even  on  long 
straight  roads  it  is  sometimes  advisable  to  make  off  about 
every  two  or  three  hundred  yards  so  that,  in  the  event  of 
a fall  or  the  derailment  of  a set,  a saving  of  time  is  effected 


in  repairing.  Of  course,  it  is  not  suggested  that  this  plan 
should  be  followed  on  a road  having  brick  walls  or  a good 
roof  owing  to  the  additional  number  of  points  involved,  but 
w here  there  is  a bad  roof  and  falls  are  perhaps  of  frequent 
occurrence,  these  joints  are  a secondary  consideration  and 
the  extra  convenience  is  often  Avell  worth  the  initial  trouble. 

(To  be  continued.' 
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ELECTRICITY  IN  MESOPOTAMIA. 
Opportunities  for  Business. 


The  British  occupation  of  Mesopotamia  has  been 
responsible  for  the  introduction  of  electricity,  generat- 
ing* plants  being  erected  at  Bassorah  and  Baghdad.  We 
are  now  given  to  understand  by  the  Bureau^  of  Com- 
merce and  Industries,  Ltd.  {n,  Poultry,  Cheapside, 
E.C.2),  that  these  stations  will  shortly  be  taken  over 
by  the  Municipalities. 

The  chief  demand  will  be  for  house  lighting  and  for 
fans.  Simple  cheap  fittings  for  one,  two  or  three  lights, 
and  low-priced  ceiling  and  table  fans,  together  with 
switches,  wires  and  cables  only  will  be  required!.  As 
no  stocks  are  held  in  the  country  the  necessary  equip- 
ments must  be  complete  in  all  details.  The  pressure  at 
Baghdad  is,  we  believe,  220  volts,  and  elsewhere  200. 
The  vyiring  system  mostly  used  in  Government  offices 
to  date  is  the  open  cleat,  system,  but  occasionally 
casing  and  capping  is  used.  It  should  be  noted  that 
it  is  desirable  that  the  insulation  should  withstand  the 
action  of  saltpetre.  It  .is  estimated  that  there  should 
be  required  per  annum  some  Rs.  200^000  worth  of 
electrical  goods. 


G.E.C.  ROTARY  CONVERTERS. 


The  general  principles  involved  in  the  theory  and 
design  of  rotary  converters  are  briefly  but  lucidly  de- 
scribed in.  the  second  edition  of  Bulletin  No.  9,  pub- 
lished just  recently  by  the  General  Electric  Co.,  Ltd. 
(Magnet  House,  Kingsway,  W.C.2).  Special  attention 
is  given  to  armature  heating  and  voltage  regulation.  A 
section  is  devoted  to  the  subject  of  starting  and  syn- 
chronising, including  the  simple  G.  E.C.  method  of  self- 
synch  ronasing,  in  which  there  are  three  operations  : — 
(1)  The  rotary  is  started  by  closing  a switch  in  the 
starting  motor  circuit ; (2)  when  the  rotary  has  excited 
itself  and  gives  100/ 150  volts,  current  is  switched  on 
to  the  rotary  through  reactances  by  pushing  a main 
switch  into  a preliminary  pair  of  contacts  ; (3)  the  main 
switch  is  pushed  home,  short-circuiting  the  reactances 
and!  tripping  the  starting  motor.  Connections  are  given 
for  this  as  well  as  for  the  G.E.C.  method  of  running 
rotaries  in  parallel.  Another  feature  deserving  of  men- 
tion is  that  a section  is  devoted  to  notes  and  diagrams 
on  sub-station  equipment  and  lay-out.  The  publication 
runs  to  52  pp. , is  well  produced  and  enriched  by  a 
number  of  excellent  illustrations  and  diagrams  con- 
veniently arranged  with  respect  to  the  text. 


CITY  AND  GUILDS  OF  LONDON  INSTITUTE. 

Report  of  the  Council. 

The  City  and  Guilds  Report  , for  1920,  as  usual,  deals 
lucidly  with  the  important  educational  work  carried  our 
at  the  Engineering  College  at  South  Kensington  and  at 
the  Finsbury  Technical  College,  considerable  space  being 
devoted  to  the  negotiations  which  led  to  the  latter  being 
ensured  of  at  least  five  years  longer  life.  It  is  earnestly 
to  be  hoped  that  during  that  time  some  mean:*  wall  be 
found  to  continue  the  work  of  this  pioneer  institution, 
which,  especially  in  the  earlier  days  of  the  industry,  gave 
such  a liberal  engineering  education  that  it  enabled  many 
of  the  leading  engineering  appointments  throughout  the 
world  to  be  secured  by  its  students.  The  matter  was 
suitably  referred  to  at  the  Annual  General  Meeting  of  the 


Inst.  E.E.  by  the  President,  Mr.  LI.  B.  Atkinson,  himself 
an  old  Finsbury  student.  In  this  connection  it  may  be 
remarked  that  the  Institution  Council  have  been  largely 
instrumental  in  securing  the  continuance  of  the  College. 

The  holder  of  a C.  and  G.  Certificate  in  any  branch  oh- 
tains  a hall-mark  of  unimpeachable  value,  and  it  is  not  sur- 
prising, therefore,  that  the  total  number  of  candidates  in 
Technology  examined  at  centres  in  the  United-  Kingdom 
was  9,825,  as  copipared  with  8,523  in  1919.  Noteworthy, 
increases  occurred  in  Telegraphy  (579  candidates,  as  com- 
pared with  198),  in  Telegraphy  (683  as  compared  with 
267),  and  in  Grade  II*  and  Final  Electrical  Engineering 
(1,1 1 1 as  compared  with  407). 

For  the  special  examination  in  Magnetism  and.  Elec- 
tricity there  w as  a greatly  increased  number  of  candidates, 
839  having  entered  as  compared  with  268  in  the  previous 
year.  Doubtless  this  increase  is  to-be  attributed  to  the 
return  of  Post  Office  employees  to  their ' ordinary  civil 
duties.  In  the  First  Cla&s  353  passed,  and  195  in  the 
Second  Class. 

The  examinations  were  again  held  at  the  usual  centres  * 
in  India,  the  Overseas  Dominions  and  the  Crown  Colonies, 
with  the  addition  of  the  Durban  Technical  College.  The 
Department  is  gratified  to  be  able  to  report  that  Sir  Philip 
Magnus,  who  was  previously  appointed  as  a member  of 
the  Council  of  the  Institute,  has  now  becogie  a member 
of  the  Executive  Committee  and  of  the  Technology  Com- 
mittee. The  Department  is  glad  that  it  will  thus  be  able 
to  continue  to  have  the  benefit  of  his  advice  in  the  conduct 
of  its  work.  No  changes  were  made  in  the  personnel  of 
the  Examinations  Board  during  the  session  under  review* 
but  since  the  close  of  the  session  the  Department  has 
received  with  regret  the  resignation  of  Mr.  J.  Wilson, 
whom  they  congratulate  on  his  appointment  as  an  In- 
spector of  the  Board  of  Education.  , 

Questions  and  Answers  by  Practical  Men. 


BULBS. 

Questions:  We  invite  our  readers  to  send  us  questions,  preferably  on 
technical  problems  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  te 
under  '*  Answers  to  Correspondents  ’*  or  replies  will  be  invited  from  our 
readers . One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column. 

A.  ns  wars  : A fee  of  10*.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5 s.  for  the  one  we  select  as  second  best. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  con- 
ciseness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted , should  enclose  stamped 
addressed  envelops. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a **  nom  de  plume  ,”  but,  both  in  the  ease  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  wilt 
be  entered  into  with  regard  to  successful  replies . The  Editor's  decision 
is  Anal. 

Commencing  with  Question  No,  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  the  most  times 
during  the  next  twelve  months. 

The  words  " Questions  and  Answers.'*  or  " Q " and  " A " should  be 
placed  at  the  top  left-hand  corner  of  all  letters  intended  for  this  column. 

Question  No.  iiq. 

There  were  some  fuse  boards  recently  served  into  our 
works.  The  fuse  clips  are  fixed  to  iron  rods  insulated  with 
what  appears  to  be  mica  Qr  micanite.  I would  like  to  know 
how  mica  is  placedl  round  the  iron  rods  in  this  manner,  and 
wThat  material  I shall  require  to  insulate  the  rods  if  a break- 
down should  occur. — “ Clip." 

Question  No.  120. 

The  distance  between  my  house  and  a store  is  two  miles. 
I wish  to  rig  up  a signalling  apparatus  between  them  so  that 
I can  be  called  up  ajt  the  store  if  1 am  required  at  the  house. 
I do  not  wish  to  go  to  the  expense  of  fitting  electric  bells 
on  account  of  the  cost  of  wire  and  the  inconvenience  of 
running  them.  Can  I use  a system  of  wireless?  If  so, 
please  can  you  give  me  some  details  that  will  assist  me? 
— “ Coherer." 

( Replies  to  Questions  Nos.  119  and  120  must  be  received 
not  later  than  June  25,  1921. 
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NEW  OVERLOAD  HEAVY  DUTY  CIRCUIT  , 
BREAKER  FOR  TRACTION,  Etc. 


An  article  in  a recent  issue  of  Kruppsche  Monatshefte 
describes  a hew  circuit  breaker  originally  developed  by  the 
Fried.  Krupp  A.G.  for  the  German  Navy,  for  arse  on  the 
traversing  gear  of  heavy  armoured  turrets.  These  were 
originally  equipped,  for  simplicity’s  sake,  with  switchgear 
having  no  end-position  release,  and  this  made  the  gear 
very  heavy  on  fuses.  Automatic  release  gear  could*  not  be 
fitted  to  the  existing  controllers.  The  use  of  ordinary  circuit 
breakers  would  have  got  over  the  fuse  difficulty,  but  would 
still  have  necessitated  resetting  by  hand. 

The  problem  was  solved  as  follows  : — 

A spring  or  weight  holds  the  breaker  closed  when  cur- 
rent is  off.  When  the  current  reaches  the  predetermined 
limit,  a solenoid  excited  by  the  main  current  pulls  the 
contacts  apart.  At  the  point  of  break  there  is  now  the 
full  network  pressure,  provided  the  controller  is  not  on 
zero.  This  pressure  is  used  to  excite  a locking  coil,  which 
thus  only  receives  current  when  the  breaker  trips  with  the 
controller  in  tl^e  running  position.  When  the  latter  is 
brought  back  to  zero  the  current  in  the  locking  coil  is  in- 
terrupted, the  spring  closes  the  main  contacts  again  and 
the  circuit  breaker  is  again  ready  for  operation.  Thus, 
when  the  turret  came  up  against  the  buffer  springs,  the 
current  rose  and  the  breaker  tripped.  On  the  controller 
being  reversed  it  automatically  reset  itself.  No  handle  is 
necessary  for  the  resetting  of  this  type  of  breaker ; it  can 
only  be  reset  When  the  cirouit  is  broken  nearer  the  current 
source,  e.g.,  by  the  controller.  Loose  handle  devices  are 
therefore  superfluous.  The  higher  the  current  the  greater 
the  breaking  speed.  ' 

These  switches  have  since  been  developed  for  such  uses 
as  tramways,  cranes,  mine  haulage  and  other  heavy  work. 
A magnetic  arc  blow-out  device  is  fitted.  An  oscillograph 
curve  shows  200  amps,  at  550  volts  broken  in  i£  secs, 
inductive  load  with  over-pressure  not  exceeding  200  volts. — 
T echnical  Review. 


Various  Items. 


Biackburn. — The  T.C.,  on  June  2,  approved  a contract 
with  the  Metropolitan-Vickers  Electrical  Company  for  the 
installation  of  E.H.T.  switchgear,  at  the  Jubilee  Generating 
Station,  and  with  the  English  Electric  Company  for  the  erection 

of  two  rotary  converters  and  switchgear. A Sub-station  is 

to  be  erected  at  Gorse  Street  for  the  Imperial  Mill  Company.  ^ 

InsLE.E.  Wireless  Section  . — The  following  members  have  been 
nominated  to  serve  on  the  Committee  for  1920-21  : — Chairman, 
Dr.  G.  W.  O.  Howe  ; Ord.  Members,  Dr.  W.  H.  Eccles,  Messrs. 
B.  Binyon,  G.  H.  Nash  and  C.  C.  Paterson.  The  following  will 
continue  to  serve  : — Sir  Chas.  Bright,  F.R.S.E.,  Prof.  C.  L. 
Fortescue,  Admiral  Sir  H.  B.  Jackson,  Capt.  H.  J.  Round, 
Messrs.  C.  Clinker,  A.  Gray,  A.  A.  C.  Swinton,  F.R.S.,  and 
L.  B.  Turner. 

A Slide  Rule  for  Students. — We  are  in  receipt  of  a slide  rule 
manufactured  by  J.  Halden  & Co.,  Ltd.,  Manchester.  This  is 
one  of  their  standard  10  in.  cardboard  rules,  and  it  appears  to 
be  very  suitable  for  students  in  technical  schools.  It  is  very 
strongly  made  and  will  stand  a great  deal  of  rough  usuage. 
The  scales  are  exceptionally  clear  and  the  slide  is  quite  a neat 
fit.  The  cursor  is  made  of  very  clear  celluloid,  thus  enabling 
one  to  easily  distinguish  the  marks  on  the  whole  of  the  scales. 
The  most  remarkable  feature  about  the  rule  is  its  price.  This 
is  only  4s.  6d.net.  It  is  therefore  within  the  reach  of  all  students 
who  do  not  wish  to  go  to  a large  expense. 

British  Science  Guild. — The  June  Journal  of  the  British  Science 
Guild  includes  among  other  items  an  article  on  the  world  position 
in  relation  to  coal,  by  Sir  Richard  A.  S.  Redmayne,  K.C.B. ; a 
report  on  the  utilisation  of  science  in  public  departments  and 
addresses  given  at  the  annual  dinner  of  the  Guild,  by  Field- 
Marshal  Sir  Wm.  Robertson,  Col.  Sir  Ronald  Ross,  the  Very 
Rev.  Dean  Inge,  the  Rt.  Hon.  Lord  Rayleigh  and  the  Rt.  Hon. 


Lord  Bledisloe  The  Fifteenth  Annual  Meeting  was  held  on  Wed- 
last.  On  the  Agenda  were  addresses  by  the  Very  Rev.  Dean 
Inge  on  " The  Road  to  Ruin  and  The  Way  Out,”  and  by  Sir 
Richard  A.  S.  Redmayne  on  “ The  Importance  of  Research  in 
Promoting  the  Development  of  the  Mineral  Industries.”  Copies 
of  the  Journal  may  be  obtained  on  application  to  the  Sec 
6,  John  Street,  Adelphi,  W.C.2. 


Trade  Notes. 

Particulars  Of  Helsby  " Ozone  Proof  ” Cables  for  2,200  to 
1 1 <000  volts,  single,  concentric  and  3-core,  are  given  in  leaflet 
H 90  issued  by  British  Insulated  and  Helsby  Cables,  Ltd.  (Prescot, 
Lancs).  As  vulcanized  india-rubber  deteriorates  slowly  when 
exposed  to  airland  at  a much  more  rapid  rate  if  ozone  be  present 
(it  is  developed  at  the  surface  and  ends  of  high  voltage  cables), 
the  B.  I.  Co.,  has  designed  a cable  in  which  the  internal  and 
external  surfaces  of  the  vulcanised  rubber  are  protected  by  a 
layer  of  special  dielectric,  insensible  to  ozone,  air  or  copper  salts. 

It  does  not  reduce  the  flexibility  of  the  cables. Another 

leaflet,  No.  P 170,  gives  information  concerning  Prescot  insulating 
varnishes,  which  contain,  as  a Base,  an  elastic  rubber-like  gum 
manufactured  only  at  the  Co.’s  Prescot  Works.  Included  is 
a quick-drying  black  varnish,  suitable  for  urgent  repair  work 
on  electric  machinery.  There  is  also  an  acid-proof  air-drying 
enamel  specially  suitable  for  accumulator  rooms,  etc. 

The  Cambridge  & Paul  Instrument  C<v. Ltd.  (45,  Grosvenor 
Place,  S.W.  1).  who  make  a feature  of  potentiometers,  advise 
us  that  they  will  be  pleased  to  send  a copy  of  list  No.  19 1,  on 
this  subject,  to  interested  readers. 

The  Simplex  Unit  System  of  electric  light  fittings  is  briefly 
described  and  illustrated  in  leaflet  No.  881,  which  has  just  been 
issued  by  Simplex  Conduits,  Ltd.  (Garrison  Lane,  Birmingham). 
As  its  name  implies,  the  system  enables  a large  number  of 
fittings  to  be  built  up  from  a small  number  of  interchangeable 
component  parts.  Electrical  installation  engineers  are  thus  en- 
abled to  maintain  a comprehensive  stock  of  fittings  to  meet  the 
varied  requirements  of  clients,  with  a minimum  outlay  and  a 
great  saving  in  space.  We  suggest  that  th?  Company  should  be 
approached  for  full  details  by  all  interested  in  the  supply  of 
fittings,  as  the  system  merits  careful  consideration. 

**Tho  Consolidated  Pneumatic  Tool  Co.,  Ltd.  (of  170,  Piccadilly. 
London,  W.  1),  have  opened  a branch  office  at  8,  Clive  Street 
Calcutta,  under  the  management  of  Capt.  E.  Grigg,  where  a 
stock  of  air  compressors,  oil  bngines,  and  portable  tools,  both 
pneumatic  and  electric,  together  with  all  necessary  spare  parts 
and  accessories,  are  kept  to  enable  customers’  requirements  to 
be  immediately  filled.  Full  particulars  as  to  the  erection  and 
operation  of  this  Company’s  well-known  giant  semi-diesel  oil 
engines  can  also  be  obtained  from  Capt.  Grigg.  Messrs.  G & A 
Angus  of  Rangoon,  and  Messrs.  The  United  Engineers  Ltd  of 
Singapore,  have  been  appointed  agents  for  Burma  and  the 
East  Indies  respectively,  and  they  will  carry  stocks  of  the 
world-renowned  labour-saving  appliances  manufactured  by 
the  Consolidated  Pneumatic  Too  Co.,  Ltd.,  so  that  inquiries 
and  orders  in  these  areas  will  receive  immediate  and  prompt 
attention.  * 

The  Monthly  Magazine  for  June,  recently  received  from  HlggS 
Bros.  (Sand  Pits,  Birmingham),  keeps  up  its  reputation  for 
brightness,  and  contains,  as  usual,  the  valuable  stock  list  In 
addition,  under  the  feature  “ Hints  and  Tips,”  there  is  a list  of 
the  approx,  h.p.  required  to  drive  certain  of  the  more  commonly 
used  machine  tools.  The  importance  of  running  propeller  and 
centrifugal  fans  at  the  speeds  specified  by  the  maker  is  also  pointed 
out. 

At  the  Bath  and  West  of  England  Agricultural  Show  just 
held  at  Bristol,  Jennings,  Ltd.  (Pennywell  Road,  Bristol),  made 
a full  display  of  woodwork  and  joinery  of  all  descriptions 
including  electric  casing  and  capping.  * 
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THE  ELECTRICAL  EQUIPMENT  OF  THE 

V:asington  colliery. 


(Concluded  from  page  325.) 

The  following  list  gives  the  main  details  of  the  duties 
which  the  600  h.p.  haulage  has  to  perform  : — 

Length  of  haulage  road  ...  2,323  yards 

Inclination  of  ' road.  Maximum  ...  3 in.  per  yard 

,,  „ Round  curves  ij  in.  per  yard 

,,  ,,  Average  ...  2 in.  per  yard 

Size  of  rope  n 23  in. 

Present  number  of  trams  per  journey  ...  66  to  68 

Weight  of  each  tram 6f  cwt. 

Weight  of  coal  per  tram  loicwt. 

Time  taken  for  journey  from  pit  bottom 

(at  present) 12  min. 

yTons  of  coal  raised  per  day  1,135  tvrns 

’Working  hours  per  day  15  hours 

The  whole  of  the  mechanical  equipment  was  supplied 
by  Messrs.  M'.  B.  Wild  and  Co.,  Ltd.,  of  Nechells,  Birming- 
ham. Each  of  the  drums  is  6 ft.  diameter  in  the  roll  and 


Fig.  3.-450  h.p.  Motor  Driving  Main-axd-Tail  Haulage. 


9 ft.  in  the  .flanges,  the  width  between  the  flanges  being 
3 ft.,  while  the  diameter  of  the  drumshaft  is  12  inv  The 
drums  are  designed  for  taking  4,500  yards  of  rope  of  | in. 
diameter.  Four  brakes  of  the  band  type  are  provided,  the 
bands  being  lined  with  “ Ferodo”  fibre  lining.  They  operate 
on  brake-rings  bolted  to  the  drum  sides,  and  have  renew- 
able cast-iron  cleading. 

The  driving  power  from  the  motor  is  transmitted  through 
a felt  and  wood  pad  type  of  flexible  coupling  and  reduction 
gearing  by  The  Power  Plant  Co.,  Ltd.,  to  the  drum  shaft. 
The  speed  reduction  is  approximately  10  to  1 and  the  gear- 


Fig. 4.— Endless  Haulage  Driven  by  85  h.p.  Motor. 


ing  wheels  have  machine  cut  double  helical  staggered  teeth. 
The  motor  speed  is  400  r.p.m.  * Close  to  this  600  h.p.  haul- 
age is  situated  a twin  endless  haulage,  the  drums  being 
on  a common  shaft.  Each  is  rated  a no  h.p.  and  is  driven 
by  a 160  h.p.  motor.  The  great  advantage  of  this  system 
is  that  in  case  of  emergency  tbe  overload  capacity  of  the 
motors  enables  either  of  them  to  drive  both  haulages  for 
considerable  periods. 

The  hauling  drums  are  5 ft.  in  diameter  at  the  bottom 
of  the  groove,  which  is  2 in.  deep  and  5 in.  wide.  The 
diameter  of  the  drumshaft  is  8 in.  and  that  of  the  second 
motion  shaft  5J  in. 

Power  is  transmitted  through  a “<Hele-Shaw”  coupling 
clutch  in  the  second  motion  shaft.  This  clutch  is  capable 
of  transmitting  no  h.p.  at  130  r.p.m.  Suitable  arrange- 
ments of  pinions  on  The  motor  shafts  and  second  motor 
shaft  provide  a rope  speed  of  2.37  miles  per  hour  when 
the  motor  is  running  at  a speed  of  580-780  r.p.m. 

This  endless  haulage  runs  in  the  North  and  West  districts 
of  the  South  Pit,  and*  is  also  fed'  by  various  auxiliary  en- 
gines and  the  600  h.p.  main-and-tail  haulage.  In  addition 
600  tons  of  coal  per  day  are  dropped  down  an  incline  from 
the  low  main  seam  or  North  Pit,  and  thus  conveyed  to  the 
South  Pit  shaft.  In  this  way  the  endless  haulage  brings 
to  the  foot  of  the  South  Shaft  the  full  2,000  tons  output  of 
the  South  Pit  and  600  tons  from  the  North. 

The  gear  and  workings  of  the  North  Pit  are  on  similar 
lines  to  those  in  the  South  Pit.  The  main  difference  is  in 
the  size  of  the  haulages  ; the  main-and-tail  haulage  being 
of  450  'h.p.  "(Fig.  3),  and  the  endless  haulage  of  85  h.p. 
(Fig.  4). 

The  mechanical  equipment  for  both  the  endless  haulage 
systems  (in  addition  to  the  6no  h.p.  genn  already  mentioned) 
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was  supplied  by  Messrs.  M.  iB.  W ild  and  Co.,  that  for  the 
450  h.p.  haulage  by  Coulson  and  Co.,  Ltd.,  Spennymoor. 

A large  number  of  motors  have  been  installed  for  auxili- 
ary purposes.  These  are  nearly  all  of  the  slip-ring  type, 
and  range  in  output  from  an  85  h.p.  unit  for  driving  the 
Hutton  Seam  pump  to  small  machines  of  10-15  used 

for  driving  the  machinery  in  the  fitting  and  carpenters’ 
shops,  besides  pumps,  hoists,  etc.  The  aggregate  h.p.  of 
motors  supplied  to  thi  ■*.  colliery  by  the  General  Electric  Co., 
Ltd.,  totals  about  3,000. 

In  conclusion,  our  thanks  are  due  to  Mr.  J.  H.  B.  Foster, 
General  Manager  and  Chief  Agent  of  the  Easington  Colliery 
Co,,  Ltd.,  and  to  the  Company  for  permission  to  publish 
this  description. 

Note. — There  are  several  ways  of  improving  the  power  factor 
on  A.C.  systems,  e.g.,  in  -some  casefc  condensers  may  be  used, 
and  in  others  an  over-excited  synchronous  motor  running  light 
is  used,  while  a certain  improvement  can  be  obtained  from  con- 
verters. Most  machines  known  as  “phase-advancers”  are  rotary- 
machines,  but  the  moving  parts  of  the  uKapp”  phase- advancer 
oscillate,  cither  horizontally  or  vertically.  This  machine  is 
therefore  sometimes  referred  to  as  the  “Lapp”  Vibrator.  On 
a thlee-phase  circuit  there  are  usually  three  armatures,  each 
vibrating  in  a two-pole  field  system  (stator)  which,  is  excited 
by  a weak  direct  current.  Each -armature  (of  the  usual  D.C. 
pattern,  but  about  twice  as  long  as  its  diameter  and  not  under 
any  external  control)  is  connected  in  one  phase  of  the  rotor 
circuit,  and  as  a result  a torque  is  produced  alternating  with 
the  slip  frequency.  This  makes  the  armature  vibrate,  i.e., 
rotate  alternately  backwards  and  forwards,  whereby  an  E.M.K. 
is  induced  leading  the  current  (by  practically  qo  degrees,  and 
therefore  the  phase  of  the  current  relatively  to  the  slip  E.M.F. 
which  produces  it  is  advanced.  The  induced  E.M  F.  can  be 
controlled  by  adjusting  the  excitation  of  the  field  magnet,  and 
as  it  varies  as  line  current  -f-  the  slip,  an.  advantage  is  claimed 
at  light  loads  and  for  slips  of  small  magnitude. — An  explanation 
of  the  theory  and  working  of  phase  advancers  is  given  by 
Professor  Gisbe  Kapp  in  Vol.  II.,  Chapter  XV.,  of  his  recent 
book,  “The  Principles  of  Electrical  Eng;neering  and  their 
Application.”  18s.  6d.,  post  free. 


SOME  PROBLEMS  IX  MACHINE  ROCK  DRILLING 
AND  M1IN1E  VENTILATION  W HERE  ELECTRICITY 
MAY  BE  BENEFICIALLY  EMPLOYED. 

The  foregoing  is  the  title  of  a Paper  read  recently  by 
Mr.  S.  P.  Blackmore  before  the  S.A.  Inst,  of  Elec.  Engin- 
eers. He  points  out  that  the  problem  of  drilling  must 
be  studied!  jointly  with  the  following  three  points  : — 

1.  The  provision  of  a rapid  and  efficient  drilling  tool; 

2.  The  suppression  of  the  dyst  from  drilling  and  the 
products  of  blasting ; 

3.  The  prevention  of  vitiation,  and  the  provision  of  pure 
air  for  the  sustenance  of  human  life. 

Not  a difficult  problem  as  the  author  shows. 

Comparing  air  and1  electric  drills  he  states  that  an 
electric  drill  would  not  suffer  in  reduction  of  drilling  power 
or  efficiency  through  wear,  in  the  manner  of  an  air  drill. 
The  work  done  in  drilling  will  van*  as  the  kinetic  energy 
developed  In  the  moving  mass,  and'  since  the  kinetic  energy 
varies  as  the  velocity,  the  rate  of  boring  will  vary  approxi- 
mately as  the  square  of  the  pressure  per  square  inch  of 
the  air  power  supply. 

When  air  service  pipes  are  installed,  it  is  usual  to  allow 
pipe  capacity  on  a consumption  of  about  15  cubic  feet  of 
compressed  air  per  drill.  If  for  any  reason  the  demand 
should  increase  to  the  extent  of  an  extra  50  per  cent., 
which  does  occur  sometimes,  the  pressure  will  fall  as  the 
velocity.  If  the  estimated  efficiency  were  75  per  cent,  at 
a velocity  of  75  feet  per  r-econd,  the  transmission  efficiency 
for  that  section  will  fall  thus: — 37.5  s : 25*  : : 75%  : 33.4%. 

An  electric  drill  would  not  be  so  sensitive  to  change  of 
condition.  No  such  demand  for  power  would  be  posriMe 
without  utter  failure  of  the  motor.  If  a spring  breaks  it 
requires  irrmednte  replacement.  A worn  piston  rod  would 
not  cause  any  loss  of  power,  neither  would  anv  of  the 
moving  parts,  which  would  have  a very  much  longer 
wearing  life,  as  they  need  not  lx*  air-tight. 


Hitherto  electric  drills  have  been  designed  on  too  fragile 
lines,  the  small  cams,  rollers,  crank-shafts,  pawls,  springs, 
are  undesirable,  expensive  to  a degree  and  calculated  to 
cause  trouble.  >If  a change  is  to  be  made,  it  must  be  some- 
thing simpler,  more  reliable  and  economical  in  up-keep. 

The  squirrel  cage  poly-phase  motor  is  capable  of  the 
most  robust  construction  for  its  application  as  the  motive 
power.  The  flexible  shaft  is  a robust  device,  and  properly 
constructed  gear  wheels  need  not  be  fragile.  Oiling  offers 
no  difficulty. 

Describing  a polyphase  drill  the  author  points  out  that 
it  is  of  concentric  construction,  the  rotor,  which  has  a 
hollow  shaft,  being  carried  * on  the  drill  bar  or  piston, 
around  which  it  is  free  to  rotate.  Attached  to  the  rotor 
is  one  of  a pair  of  helical  cams,  the  other  being  fixed  to 
the  rear  of  the  drill  bar,  which  is  bossed  to  receive  it. 
The  drib  bar  or  piston  is  prevented  from  rotating  with  the 
rotor  by  means  of  a rifle  bar  and  nut,  being  secured  in  a 
hollow  whin  h is  bored  in  the  rear  end  of  the  bossed  portion 
of  the  drill  bar.  The  rifle  bar,  with  the  usual  ratchet 
wheel  pawls,  etc.,  is  accommodated  in  the  rear  end  of  the 
casing,  which  encloses  the  cams  and  rear  end  of  rifle  bar, 
and  states  the  drill  in  a direction  opposing  that  of  the 
rotor  and  cam. 

The  spring  is  secreted  in  the  casing  at  the  rear  of  the 
drill  bar  and  surrounding  the  rifle  bar,  the  other  end  of 
the  spring  being  supported  against  the  rear  end  of  the 
casing. 

As  the  rotor  revolves,  the  cam  which  is  affixed  thereto 
forces  the  other,  which  is  affixed  to  the  drill  bar,  back- 
wards thereby  compressing  the  spring.  As  soon  as  the 
cams  have  passed  their  limit  *of  expansion  the  spring  will 
drive  them  together  again  with  percussive  force. 

When  tested  on  a supply  with  frequency  rapidly  varying 
between  40  and  70  cycles  it  was  found  that  the  drilling 
speed  in  hard  Aberdeen  granite  was  0.72  in.  per  min.  at 
51  cycles,  1.32  in.  per  min.  at  51  eyries  and  2.73  in.  per 
min.  at  70  cycles — the  machine  then  striking  some  630 
blows  per  min.  The  author  is  *>f  opinion  that  1,000  blows 
per  min.  would  give  the  best  results. 

Up  to  the  present,  the  various  electric  drills  have  only 
struck  from  300  to  6co  blows  per  minute,  ar.i  w ere  of  the 
short  stroke  type,  excepting  those  of  the  solenoid  type, 
which  he  regards  as  wrong,  electrically,  and  does  not  think 
they  will  make  much  headway  industrially.  It  was  seen 
at  an  early  period  of  the  experiments  that  the  short  quick 
stroke  of  the  motor-driven  *irill  was  an  essential  to  speeds 
work,  for  the  principle  would  not  permit  of  blows  of  high 
energy  value,  unless  vers*  heavy  springs  were  employed, 
moreover,  it  was  seen  that  the  light  and  numerous  blows 
made  better  headway  for  stoping  purposes,  and  that  smaller 
drills  were  desirable  and  encouraged  greater  drilling  speeds, 
with  less  wear  of  the  drilling  machines. 

The  question  as  to  whether  light  hammer  ftvpe  drills  or 
the  heavier  piston  type  should  be  used  will  depend  upon 
factors  other  than  merits  of  the  drills  themselves  as  drill- 
ing agents,  where  stoping  operations  in  particular  are 
concerned. 

It  is  up  to  electrical  engineers  to  giye  the  question  of  the 
electric  drill  more  consideration,  and  to  evolve  a machine 
from  the  results  of  past  experiments  which  will  success- 
fully replace  the  compressed  air  drill  of  to-day,  in  both 
first  cost  and  upkeep. 


The  telephone  number  of  G.E.C.  Publicity  Organisation 

(92-4.  Queen  Victoria  Street,  E.C.4)  is  now  Central  2604  and 
2605. 

An  illustrated  descriptive  leaflet-  dealing  with  the  4,500 
k.v.a.  Fraser  and  Chalmer-G.E.C.  turbo-alternator  set  recently 
erected  for  the  Newport  Corpn.  in  their  East  station  is  being 
circulated  by  the  General  Electric  Co.,  Ltd.,of  Magnet  House, 
Kingswav,  W.C.2.  The  turbine  (Rateau  impulse  type)  is  now 
working  on  a steam  pressure  of  165  lb.  and  150  deg.  F.  super- 
heat, but  it  has  been  designed  for  easy  conversion  to  a working 
pressure  of  250  lb.  when  a new  steam-raising  plant  has  been 
installed.  An  alternator  to  give  6,250  k.v.a.  at  the  same  speed 
(3,000  r.p.m.)  is  on  order. Ti 
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UNDERGROUND  HAULAGE  BELLS  AND  TELE- 
PHONES: TROUBLES  AND  THEIR  REMEDIES  * 

By  J.  S.  Kbndal. 


( Continued  from  page  32C.)  j 

With  regard  to  the  installation  of  the  bells  and  keys,  it  | 
is  good  policy  in  main  roads  to  provide  a brick-built  cham- 
ber roofed  with  good  timber  girders  or  sheets  to  give  pro- 
tection. The  apparatus  may  either  be  mounted  direct  upon 
the  wall  or  upon  a board  affixed  to  the  wall.  Where  the 
apparatus  is  provided  with  a separate  gland  or  terminal  for 
each  connection,  V.I.R.  wiring  may  be  used  on  porcelain 
cleats  as  in  Fig.  2.  Where  a single  gland  is  provided  for  ; 
leading  in  a more  satisfactory  job  is  obtained  by  the  use 
of  multi-core  cab-tvre  or  similar  cable  running  to  a small  1 
terminal  base  as  shown  in  Fig.  3.  This  second  method  1 


walls,  or  placed  in  open-topped  boxes  which  become  filled 
with  all  manner  of  rubbish.  It  is  really  wonderful  how 
such  apparatus  performs  its  work.  Leclanche  cells,  if 
properly  fixed  and  cared  for,  will  give  really  good  results. 

Of  late  years  many  collieries  have  installed  small  motor 
generators  and  accumulators  to  provide  the  current  required 
for  working  their  haulage  signals,  and  where  the  work  is 
confined  to  a sipall  area  with  heavy  traffic  this  arrange- 
ment can  be  recommended.  In  some  cases  where  the 
districts  are  fairly  scattered,  it  would  be  an  expensive 
matter  to  have  a number  of  such  generators ; even  if  only 
one  were  provided,  say,  at  the  shaft  haulage,  much  incon- 
venience would  be  caused  if  the  supply  wire  broke  near  / 
the  out-bye  end,  thereby  putting  out  of  use  all  the  branch 
roads  or  auxiliary  haulages  beyond  this  point.  In  such 
cases  it  is  the  usual  practice  to  keep  each  haulage  system 
entirely  separate,  providing  each  one  with  its  own  battery. 


gives  a neat  arrangement  and  allows  faulty  apparatus  or 
wiring  to  be  removed  and  replaced  with  a minimum  of 
disturbance  to  the  system.  Incidentally.,  such  renewals 
of  wiring  will  be  of  less  frequent  occurrence  than  with 
many  other  systems.  Where  single-stroke  bells  of  the 
block-signal  type  are  used  in  conjunction  with  batteries, 
a good  arrangement  is  to  have  a cupboard  about  three 
feet  high  containing  the  batteries  and  having  a wide  flat 
top  to  serve  as  a support  for  the  bells. 

From  observation  made,  batteries  of  the  common 
Leclanche  type  appear  to  suffer  mostly  from  the  housing 
problem  chiefiv  because  of  w hat  may  be  termed  the  sanitary 
conditions  and  overcrowding.  One  occasionally  comes 
across  batteries  which  appear  to  be  entirely  ignored,  being 
tucked  aw*ay  in  any  old  corner,  under  seats,  on  top  of 

♦Paper  read  December  18.  1920.  before  the  North  of 

England  Branch  of  the  Association  of  Mining  Electrical 
Engineers. 


The  type  of  battery  almost  exclusively  used  for  underground 
signalling  is  the  Leclanche,  and  these  should  be  fixed  on 
shelves  or  cupboards  in  a cool  dry  place.  Where  a number 
o(f  (bells  are  required  to  operate  in  parallel  it  is  desirable 
also  to  have  the  batteries  in  parallel,  otherwise  the  batter) 
will  be  overworked  and  have  a very  shoe  life.  The  jars 
should  be  little  more  than  half-filled,  using  clean  water, 
which,  if  not  immediately  to  hand,  may  be  carried  in  a 
kettle  or  other  container  having  a spout  by  means  of  which 
the  jars  may  be  conveniently  filled.  The  solution  should 
not  Ibe  too  strong  as  a saturated  solution  tends  to  crystallise 
the  zincs  and  leads  to  creeping.  A cell  which  shows 
signs  of  oreeping  should  be  immediately  taken  out  of  use 
and  re-varnished ; if  allowed  to  continue  it  would  probably 
empty  itself  and  cause  a stoppage.  Porous  pobs  should 
be  filled  with  powdered  manganese  oxide  in  preference  to 
the  granulated  variety  and  the  carbons  should  be  fitted 
with  Britannia  metal  terminals,  brass  terminals  being  liable 
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to  corrosion  by  the  fumes  from  the  -cell.  If  brass  terminals 
are  used  they  should  be  smeared  with  vaseline  to  prevent 
corrosion.  If  only  a small  currtent  is  needed,  the  gassing 
effect  of  the  cell  can  be  avoided  by  the  use  of  a solution 
of  chloride  of  manganese  in  place  of  the  usual  sal-ammoniac 
solution.  The  author  lias  never  seen  this  solution  used 
for  colliery  work  buit  it  is  largely  used  by  the  Post  Office 
for  telephone  ringing  purposes.  Its  f adoption,  however, 
I necessitates  the  use  of  closed  battery  boxes  in  order  to 
prevent  contact  with  the  atmosphere. 

Hard  porous  pots  should  not  be  used  as  they  offer  too 
great  a resistance,  and  some  pots  are  far  from  being  fully 
porus,  as  apparently  they  would  hold  liquid  for  an  indefinite 
period1 ; th^r  action  may  be  improved  by  drilling  a few 
small  holes  through  them.  Zincs  are  another  item  which 
give  a good  deal  of  trouble.  Where  heavy  currents  are 
used  railway  pattern  zincs  may  be  used  to  advantage. 


A trial  of  this  method  gave  the  following  results  and  some 
of  these  reclaimed  pots  have  now  been  in  use  for  more 
than  ten  months. 

Voltage  Voltage 

before  Treatment.  after  Treatment. 


0.95  1. 1 

1.0  - 1.25 

0.7  0.95 

0.8  1.05 

0.75  1.05 

0.2  1.05 

(new  manganese). 

, Choice  of  App^atus. 

A good  deal  of  the  trouble  experienced  in  the  operation 
of  dgnafiing  gear  may  be  attributed  to  unsuitable 


All  batteries  should  be  provided  with  a conveniently  placed 
switch  to  enable  them  to  be  cut  out  of  use  at  night  time 
and  week-ends  iyhen  not  required.  With  regard  to  the 
maintenance  of  batteries,  they  should  be  overhauled  and 
cleaned  at  regular  stated  intervals ; by  so  doing  a good 
deal  of  trouble  may  be  avoided.  Any  cell  which  gives  a 
reading  below  one  volt  should  receive  particular  attention 
and  weak  or  run-down  porous  pots  may  be  revived  by  a 
method  advocated  by  Mr.  W.  J.  Thorro-wgood  in  a paper 
read  before  the  Institution  of  Railway  Signal  Engineers. 

This  treatment  consists  of  soaking  for  24  hours  in  a 
solution  of  one  part  of  hydrochloric  acid  to  five  parts  water. 


apparatus.  Although  great  advances  have  recently  been 
made  in  the  design  of  bells  and  telephones  for  mining  use 
there  are  still  many  minor  details  which  call  for  attention, 
more  particularly  in  the  mechanical  design.  While  discuss- 
ing these  points  it  would  be  well  to  draw  the  attention  of 
manufacturers  to  the  following  defects  frequently  found  on 
otherwise  modern  gear. 

(To  be  continued .) 

Personal. — Mr.  Harold  E.  Webb,  A.M.I.E.E.,  has  been  ap- 
pointed London  Office  Manager  by  Bruce  Peebles  and  Co.,  Ltd. 
Mr.  Webb  has  had  a long  connection  with  the  company  and  is 
well  known  to  their  many  customers  in  the  London  area. 
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EfiiGES  PROM  OUR  DESIGNERS  NOTEBOOK 

1 WESTON  ELECTRICAL  INSTRUMENT  CO  IW  s a .AUDREY  HOUSE  ’ELY  PLACE’LCNDON’ECI  ■ 

THE  WESTON  IHSTBUMENT  \\  I 

• ON  FLUCTUATING  LOADS.  f jJawi44«4<  \ ■ 

A TEST  THAT  DEMONSTRATES  THE  VALUE  OF  \ || 

CORRECT  DESIGN.  \ ■ 

On  commercial  circuits  the  load  is  continually  and  often  s j : X.-..  Yff/  / 

abruptly  changing  in  value,  and  an  instrument  that  cannot  ; ; [ \ *V.^s  1 / IB 

follow  the  changes  without^  serious  sacrifice  in  accuracy  ;!?  \ I v.  2 / H 

and  facility  of  reading  will  be  of  little  assistance  in  the  jsr  / H| 

efficient  operation  of  a plant.  f \/  \\  KB 

To  indicate  the  true  conditions  under  fluctuating  load  an  ;;  ; \ \ / / HI 

instrument  must  have  a high  ratio  of  working  torque  to  - ; : ' / / ks 

weight  of  the  movable  system,  and  it  must  be  effectively  ;!  \ \ j / / HI 

High  torque  instruments  should  be  regarded  with  suspicion  : j ? _ 'SL-'L p|w 

as  high  torque  alone  signifies  great  weight  and  therewith  I ; iMl 

large  friction  torque  and  inferior  durability.  The  correct  : ! * ' r / 1 \ II 

method — which  is  employed  in  all  WESTON  instruments — * j ’»  Jr  J /111 

is  to  provide  a high  ratio  of  torque  to  weight,  and  this  is  J j 3 ' | S HI 

effected  by  reducing  the  weight  of  the  movable  system  to  \ j | j HI 

the  lowest  limit  and  by  properly  distributing  its  mass.  ' 1 HI 

! In  result,  WESTON  instruments  may  be  read  with  accuracy  • ■ DAMPING  TEST  ON  MODEL  167  WATTMETER.  |§|| 

even  on  widely  fluctuating  loads,  the  <h*ree  to  which  ; F The  instrument  could  easily  be  made  • H 

this  is  possible  is  brought  out  very  strikingly  by  the  foUowing  ; j ^lu^ly  dead  beat,  but  a slight  overswing  is  desirable  to  H 

te8t'  „ , ! : show  that  the  movable  system  is  free  from  friction.  Hi 

Starting  from  no  load  a sudden  aPP^!^  4 : A similar  test  on  an  ordinary  instrument  would  have  caused  ll 

produced  a total  overawing  of  only  two  divisions  ^ show  ; i * a violent  collision  with  the  stop  and  almost  certain  damage,  H 

in  the  diagram,  the  numbers  on  which  indicate  the  successive  . - > ^ut  owjng  to  the  efficient  air  damper,  the  perfect  balance.  Ml 

positions  of  the  pointer.  3 : anc[  the  lightness  and  low  moment  of  inertia  of  the  WESTON  Ipl 

In  this  test,  which  is  the  most  severe  that  can  be  applied  : j • movable  svstem  all  possibility  of  damage  is  eliminated.  |l 

to  an  instrument,  it  took  the  pointer  just  two  seconds  to  £ J , por  jHn  particulars  write  for  cataogues.  (j^  H 
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ELECTRICAL  STORAGE 
COMPANY  LIMITED. 


Have  stood  the  test  of  30  years  of  service 
for  every  purpose  for  which  accumulators 
could  be  used. 

Power  Stations,  Lighting  Plants, 

Train  Lighting,  Yacht  Lighting, 

Hand  Lamps,  Wireless, 

Motor  Car  Starting,  Lighting,  and  Ignition.  Pillar  Type  Terminal  Glass  Box 

Cell  for  small  Lighting  Plant. 

Each  type  specially  designed  for  the  duty  it  has  to  perform. 

/ 

Satisfactory  in  Service — Always. 
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ADOPT  THE  BEST  PRACTICE 


BY  INSTALLING 


HART  BATTERIES 


HIGH  EFFICIENCY 
LONG  LIFE 
EASY  TO  MAINTAIN 


10V  COST  OF  UPKEEP 

STEADY  LIGHTING 

FREEDOM  FROM 

BREAKDOWN 


Hart  Batteries  have  distinct  advantages  over  fcU 
k other  makes.  The  superiority  of  Hart  Ce.l* 

is  responsible  for  their  extensive  use  in  J 
central  Stations,  Private  Installa* 
tions  and  general  purposes  of 
all  kinds. 


HART  ACCUMULATOR  CO.,  L™ 

MARSHGATE  LANE,  STRATFORD,  LONDON,  E.1S. 


The  set  illustrated  is  the 
“Bridge-Megger”  for 
testing  insulation  at  or  above 
working  pressure,  and 
measuring  low  resistances. 

Ar  il3  name  implies,  this 
instrument  combines  the  func- 
tions of  a Megger  Testing  Set 
with  those  of  a Wheatstone 
Bridge. 


EVERSHED’S 


A wide  range  is  combined 
with  great  speed  of  working 
and  extreme  precision  of 
indication. 

There  is  also  the  great  con- 
venience that  the  user  can 
take  the  instrument  to  the 
work  instead  of  running  leads 
.to  the  instrument.  List  free. 

DELIVERY 
FROM  STOCK. 


Testing  Sets  iem 

Evershed  & Vignoles,  Ltd. 

ACTON  LANE  WORKS,  CHISWICK  W.  4 


Telephone:  Chiswick  1370 


Telegrams:  Dorothea.  Chlcli.  London 
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This  fills  a long  felt  want 

Are  you  including-  the  “Electrolux” — the 
Portable  Cleaning  Apparatus  with  the  in- 
ternal dust  bag — in  your  Sales  campaign  ? 
If  not,  write  at  once  for  details  of  our 
Special  offer  to  supply  demonstration 
machines  to  the  Trade. 


Z Electric  La and 
Supplies  Co..  Ltd... 
THE  “PORTABLE"  bowman  Street , 

CLEARING  APPARATUS  London.  U'.l. 
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TO  OUB  BEAPBBq- 

Bucvricitt  is  published  every  Friday,  and,  If  ordered,  Is  en  sale  at  the 
priadipal  Railway  Station  Beokst&lls  and  Newsagents  on  that  day.  Zt  hmm 
m rmrj  large  sale  throughout  the  United  Kingdom,  as  well 
as  in  the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  bv 
Individual  contributors,  nor  does  he  necessarily  identify  himself  with 
their  views. 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a 
ML  stamp  for  reply.  When  considered  of  sufficient  interest  the  answer 
will  probably  appear  in  the  paper. 

New  advertisements  for  the  displayed  columhs  and  alterations  to  existing 
ease  must  raaoh  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
ef  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Subscription.— 17s.  fid.  a year,  9s.  half-year,  4s.  fid.  a quarter  in  advanoe, 
postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  8.  Rertkll  Atm  Go.,  Ltd., 
SM9,  Maiden  Lane,  London,  W.C.3.  Telephone,  No.  2460  Gerr&rd. 


Current  Topics. 

The  Walthamstow  Urban  District  Council  has  been 
losing  ^3,000  a month  on  its  tramway  undertaking  for  a 
number  of  months  past.  Last  year’s 
Tramway  deficit  was  no  less  than  ^26,000. 
, Losses.  The  Council  have  decided  to  raise  the 
fares  and  create  a minimum  of  i£d. 
The  experience  of  Walthamstow,  as  is  the  case  with  a 
large  number  of  the  smaller  towns  owning  tramway 
undertakings,  has  been  highly  disappointing,  and  it 
should  not  be  overlooked  that  all  those  undertakings 
which  fail  to  pay  their  way  must  inevitably  become  a 
more  or  less  perpetual  burden  on  the  local  rates.  It 
is  an  entirely  false  principle  to  argue  that  a public 
utility  like  a tramway  service  is  an  absolute  necessity 
and  as  such  must  be  maintained,  irrespective  of 
whether  it  is  capable  of  earning  its  own  expenses. 

It  is  the  silent  and  general  acceptance  of  this 
principle  by  so  many  undertakings  of  this  character 
which  is  adding  to  the  Englishman’s,  burden  every  day. 
Similar  principles  should  apply  in  municipal  trading  as 
are  applicable  to  private  enterprise,  and  the  under- 
taking, be  it  'r  ram  wavs,  electricity  supply,  gasworks, 
or  any  other  communal  business  wThich  is  not  .self- 
supporting,  should  be  subject  to  stern  and  drastic 
survey  on  business  principles.  If  the  present  state  of 
affairs  continues  we  shall  ultimately  reach  a stage  at 
which  all  these  costly  undertakings  wall  be  subsidised 
by  the  unfortunate  contributor  of  rates  and  taxes  who 
derives  no  enjoyment  from  the  questionable  privilege 
of  fighting  for  a place  twice  or  four  times  a day  and 
then  hanging  on  to  a strap  for  weary  miles. 

Generally  speaking  there  is  much  room  for  private 
enterprise  in  connection  with  public  passenger  transport 
to-day.  In  a good  many  populous  centres  the  municipal 


undertakings  can  neither  carry  the  public  in  reasonable 
comfort,  nor  can  they  pay  their  way  even  under  the 
unhealthy  and  dangerous  overcrowding  which  prevails. 
Nevertheless,'  most  of  the  authorities  concerned  look 
askance  at  any  proposal  by  a private  business  enter- 
prise to  run  motor-coaches  or  ’buses  as  relief  services. 
It  is  a dog-in-the-manger  policy  which  should  not  pre- 
vail; if  private  enterprise  can  carry  the  public  in  com- 
fort and  at  reasonable  cost  over  routes  where  the 
municipal  service  is  inadequate  the  local  councils  should 
not  have  the  power  to  refuse  any  bon£-fide  application 
for  powers  to  compete.  In  this  connection  1 am  glad  to 
see  that  Liverpool  has  adopted  the  common-sense  policy 
of  permitting  motor-coaches  to  assist  with  its  over- 
whelming trarmvay  traffic  during  the  coal  strike.  There 
is  ample  scope  for  motor-coach  services  in  this  city  ev  en 
when  fuel  supplies  are  normal,  and  I shall  hope  to  see 
them  retained  when  the  mines  are  again  at  work. 

| We  shall  never  see  a real  revival  of  the  electrical 
industry  in  this  country  until  electrical  energy’  is  once 
more  cheap  and  plentiful.  It  is  no 

- “ Cheap  ” good  preaching  the  gospel  of 

Electricity.  universal  electrification  with  con- 

sequent cleanliness  and  labour-saving 
if  at  the  same  time  the  supply  of  essential  “ juice  ” is 
both  inadequate  and  high  priced.  The  post-war  super- 
power stations  have  fizzled  out  as  an  unrealised  dream, 
and  it  looks  as  if  we  of  the  older  generation  shall  never 
live,  to  see  that  electrical  Utopia;  which  has  been  fore- 
shadowed by  the  cheery  optimists  of  two  years  or  so* 
back.  When  one  takes  a mental  bird’s-eye  view  of 
the  parochial  character  of  most  electricity  undertakings 
and  realises  how  hopelessly  involved  they  must  be 
financially,  to  say  nothing  of  the  inefficient  methods 
of  generation  which  prevail  in  so  many  cases,  one 
realises  the  difficulties  of  the  problem  w ith  which  this 
country  is  confronted  in  the  matter  of  securing  a 

“ cheap  ” supplv  of  electricity. 

1 

But  fdr  the  present  financial  stringency  and  the 
pressing  call  for  economy,  coupled  writh  the  obvious 
necessity  to  carry  on  somehow,  it  would  really  pay,  in 
the  long  run,  to  scrap  a gpod  many  existing  supplv 
undertakings  rather  than  continue  to  run  them:  at  so 
heavy  a loss  as  they  must  inevitably  be  incurring. 
That,  of  course,  is  the  ultimate  policy  in  those  cases 
where  a -bulk  supply  is  in  process  of  arrangement,  but 
meanwhile  the  losses  are  building  up  ' into 
irreconcilable  totals  and  it  is  the  penalty  we  pay  for 
local  municipal  government  that  no  burdens  piled  up 
in  this  manner  by  local  inefficiency  and  mismanagement 
c^n  be  wiped  off  the  slate  to  give  any  new  and  efficient 
system  a fair  start.  Municipal  trading  cannot  cut  its 
losses  and  start  afresh  ; it  is  always  adding  to  the  local 
debt  and  increasing  the  difficulties  for  those  who  come 
along  later. 

The  growth  of  motor  traffic  on  our  roads  since  the 
wrar  has  been  enormous,  and  during  the  fine  weather 
we  have  been  experiencing  this  spring 
Mis»Firing.  it  is  quite  an  interesting  sight  along 
some  of  the  more  popular  roads  to 
watch  and  remark  upon'  the  behaviour  of  some  of  the 
many  types  of  vehicle  one  sees.  As  a motorist  of  many 
years  standing  I have  remarked  among  other  things 
that  the  percentage  of  internal  combusion-engined  cars 
and  cycles  on  the  road,  which  are  not  firing  regularly, 
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is  unduly  high.  The  split-splutter  and  bang  of  a mis- 
firing engine  is  quite  a common  feature,  and  one  notes 
an  accompanying  look  of  worry'  and  perplexity  on  the 
face  of  the  average  /driver.  I do  not  know  whether  the 
trouble  is  in  the  main  attributable  to  British  magnetos 
or  whether  the  average  modem  motorist  and  driver  i is 
not  sufficiently  au  fait  with  the  important  function 
performed  by  his  magneto  and  plugs. 

The  modern  magneto,  whether  British  or  foreign,  and 
the  modem  sparking-plug  are  both  highly  efficient  and 
reliable  if  they  receive  that  small  periodic  attention 
which  is  necessitated  by  the  arduous  conditions  under 
which  they  operate.  There  are  plugs  to  be  obtained  to- 
day which  will  maintain  an  efficient  spark  in  the  oiliest 
of  engines,  whilst  the  general  mechanism'  of  the  average 
magneto  will  wear  indefinitely.  It  is  in  the  contact- 
breaker  of  the  average  magneto  that  the  true  secret  of 
satisfactory  engine  performance  is  to  be  found.  The 
opposing  platina  must  be.  kept  clean  and  level,  making 
contact  over  their  entire  surfaces.  Few*  drivers  possess 
the  knack  of  trimming  their  platinum  contacts  success- 
fully and  withput  waste  of  this  precious  metal. 


Nor  are  the  motor  text-books  infallible  guides  in  this 
connection  as  most  of  them  advise  “ filing  ” (sic)  the 
platinum  surfaces,  and  talk  glibly  of  “ visiting  cards  99 
as  gauges  for  the  correct  separation  of  the  contact  sur- 
faces at  break.  There  is  an  art  in  keeping  magneto 
contacts  in  condition  which  is  bom  only  of  experience. 
You  cannot  successfully  re-surface  badly  worn  points 
by  removing  them  from  the  contact-breaker  and  dealing 
with  them  individually  in  a lathe,  for  the  simple  reason 
that  no  matter  how  carefully  the  job  is  done,  even,  using 
the  finest  of  emery  paper,  the  outer  circumference, 
travelling  at  a higher  'speed,  will  naturally  give  up  more 
of  its  metal  than  the  exact  centre,  the  result  being  a 
convex  surface,  which  may  or  may  not  be  evident  to 
the  naked  eye.  The  simplest  and!  easiest  way  to  re- 
surface these  contacts  is  by  judicious  application  of  a 
slip  of  very  fine  emery  cloth  wrapped  round  a thin  strip 
of  metal  and  passed  backwards  and  forwards  between 
the  two  platinum  faces  when  in  position,  compensat- 
ing for  the  minute  layer  of  metal  removed  by  a very 
slight  adjustment  of  one  or  other  of  the  contact  screws. 
Even  this  method  does  not  take  into  account  the 
angularity  due  to  the  radius  of  the  rocker  arm  about  its 
fulcrum,  but  it  is  quite  good  enough  for  all  practical 
purposes  and  I have  adopted  it  successfully  for  years. 


As  is  well  known,  many  of  the  smaller  scientific 
societies  have  had  considerable  difficulties  in  maintain- 
ing their  work  throughout  the  war 
Scientific  period ; indeed,  the  persistaiice  with 
Societies.  which  such  bodies  “carried  on.”  is 
highly  creditable.  Their  troubles, 
however,  are  by  no  means  over,  one  of  the  most  serious 
being  the  great  advance  in  the  cost  of  printing  and  dis- 
patching their  publications.  I observe  that  the  Coiv 
joint  Board  of  Scientific  Societies  has  been,  taking  up 
their  case  and  proposes  to  present  to  the  Government  a 
suggestion  that  a grant  in  aid  of  publications  by  various 
constituent  societies  should  be  furnished.  The  amount 
required  is  doubtless  a moderate  sum,  and  I think  that, 
even  in  these  days  of  enforced  economy,  the  suggestion 
should  receive  sympathetic  consideration. 

If  ever  judicious  expenditure  were  warranted  it  is  in 
connection  with  education  and  research,  in  which  this 


country  in  the  past  has  been  admittedly  deficient.  The 
-Government  has  acquiesced  in  greatly  increased  ex- 
penditure on  national  education.  It  ought  not,  there- 
fore, to  turn  a deaf  ear  to  a plea  ori  behalf  of  the 
dissemination  of  scientific  knowledge — a function 
voluntarily  undertaken  by  the  scientific  bodies  in  this 
country’  at  their  own  expense  and  surely  deserving  of 
some  encouragement. 

I note  with  interest  that  one  of  the  leading  Subjects 
to  be  tackled  at  the  Labour  Conference  to  be  held  at 
Brighton  next  week  is  “ Should 
Labour  and  Labour  Leaders  be  Freemasons  ? ” 
the  The  Lewisham  delegates  will  raise 

“ Square/*  the  question  in  the  form  of  a pledge 
to  be  demanded  of  all  Parliamenfary 
Labour  candidates  “that  they  are  not  Freemasons.” 

' I suppose  the  great  principles  of  brotherly  love,  relief 
and  truth  on  which  the  order  is  founded  do  not  appeal 
to  the  Lewisham  gentlemen,  and  they  would  prefer 
quarrels,  deceit  and  the  real  red  “dictatorship  of  the 
proletariat,’'  which  is  only  another  name  for  the  vilest 
tyranny  by  which  crafty  men  with  the  biggest  lung 
power  raise  themselves  above  their  fellow  workers  and 
then  fleece  and  coerce  them  to  their  heart’s  contefit. 


I expect  the  real  trouble  is  that  some  prominent 
Labour  leaders  in  the  House  are  on  the  “ square  ” and 
do  not  therefore  see  eye  to  eve  with  the  views  of  the 
extreme  Communists,  but  just  do  their  best  for  their 
Labour  constituents  in  an  honest,  straightforward 
manner.  That  is  exactly  what  you  would  expect  of’ a 
true  Mason,  and  I hope  the  proposal  will  meet  with  the 
reception  it  deserves.  Genuine  Labour  leaders  or  trade 
unionists  are  as  welcome  in  the  great  brotherhood  as 
any  class  of  the  community  so  long  as  they  conform 
with  the  essential  requirements  in  the  way  of  religious 
belief,  loyalty  and  integrity.  If  more  of  them  join  rit 
will,  in  my  opjnion,  be  all  the  better  for  the  harmonious 
working  of  the  country’s,  institutions  and  the  friendly 
feeling  between  man  and  man. 

Elektron. 


THE  ENGINEERS’  CLUB. 

At  the  general  meeting  held  on  the  2nd  Inst,  the  Engi- 
neers* Club  vvas  brought  into  being  with  every  prospect 
of  being  housed  by  July  1 in  suitable  premises,  one  minute 
from  Piccadilly,  three  minutes  from  Leicester  Square  and 
five  minutes  from  Trafalgar  Square  and  Strand  tube 
stations.  The  constitution  will  be  a company  limited  by 
guarantee  under  the  Companies  Acts  to  ^5  per  member  as'a 
maximum,  and  the  acting  executive  committee  has  been 
continued  in  office  till  the  first  annual  general  meeting.  It 
was  stated  that  provisional  forms  of  application  had  been 
received  signed  from  902  town,  563  country  and  200  from 
overseas  and  foreign  members.  These  numbers  were  being 
added  to  daily,  and  there  vvas  every  indication  that  3,000 
members  w’ould  be  obtained  by  July  1,  and  5,000  by  the 
end  of  the  year. 

After  discussion  it  w'as  agreed  that  the  club  be  primarily 
a social  club,  with  opportunities  for  discussing  business  w hen 
desiaed’. 

Late  enemy  aliens  are  not  to  be  admitted,  but  foreign 
merrVbers  will  be  admitted,  though  the  precise  ^erms  are 
not  yet  finally  decided. 

Mr.  E ManviHe  is  the  first  President  and  Mr.  Edmund 
L.  Hill,  who  has  been  acting  temporarily,  is  now  officially 
appointed  Hon.  Sec  for  the  time  being  at  39,  St.  James’s 
Street,  S.\Y.  1 (telephone:  Regent  6050). 
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G.E.C.  ELECTRIC  FANS 


The  accompanying  illustration  shows  the  inaugural  cere- 
mony of  the  new  Council  Chamber  at  Madras  by  H.R.H. 
the  Duke  of  Connaught.  We  reproduce  it  chiefly  because 
in  it  may  be  seen  some  of  a large  number  of  “Witton” 
(Swan’s  Patent)  electric  fans.  ' It  will  no  doubt  be  remem- 
bered thait  these  fans  are  of  a special  design  for  use  in 
tropical  climates.  They  have  three  curved  blades  of  54  in. 
sweep,  automatic  lubrication,  which  reduces  friction  to  a 
minimum  and  a liberal  mechanical  design.  The  motors 
£re  fitted  with  ball  thrust  bearings  running  in  an  oil  bath. 

While  on  the  subject  of  fans  reference  may  be  made  to 
the  receipt  from  the  G.E.C.  of  a pocket-sized  booklet  deal- 
ing with  their  well-known  * Freezor”  electric  ventilating 
fans*  which  are  available  for  immediate  delivery  to  meet 
the  anticipated  heavy  demand  during  the  summer  mohths. 
The  new  “Freezor”  fan  works  art:  Witton  are  claimed  to 
be,  the  largest  in’the  country  devoted  exclusively  to  the 
production  of  electric  fans,  are  laid  out  on  the  most  up-to- 
date  lines  and  equipped  with  the  most  modern  machines, 
many  of  which  arc  automatic.  Standardisation  of  parts, 
all  of  which  are  made  to  gauge,  good  organisation  and 
rigid  inspection  at  all  sieges  have  resulted  in  large  outputs 
at  moderate  cost. 

Although  many  ty  es  are  listed  in  the  booklet  referred 
to,  the  Company  are  drawing  particular  attention  to  the 
following:  — 

The  laminated  pattern  D.C.  “Freezor”  fans  (Patent  No. 
9706/09),  which  are  lilted  with  swivel  and  trunnion  move- 
ments and  can  lx*  arranged  for  either  desk  or  bracket  use, 
it  being  possible  to  set  the  fans  to  blow  in  any  desired 
direction  without  additional  attachments.  These  fans  are 
12  in.  in  diameter,  weigh  13$  lb.,  and  consume  36  watts. 

The  “Koivlnh”  Coiling  fan,  primarily  designed  lor  use  in 
tropical  climates,  is,  however,  quite  suitable  for  use  in 
Great  Britain.  Three  blades  having  a total  sweep  of  54 
in.  are  driven  by  a motor  fitted  with  selif-oiling  thrust 
bearings  and  consuming  115  watts.  The  mechanical  and 
electrical  details  are  very  carefully  proportioned  so  that 


the  fans  are  practically  noiseless.  The  blades  are  held  in 
place  bv  a screw  which  passes  right  through  the  stem 
ho  that  all  risk  of  their  falling  is  avoided. 

Exhaust  fans  with  bo  c blades  are  made  in  a range  of 
sizes  from  12  in.  in  diameter,  giving  an  approximate  dis- 
placement of  750  cub.  ft.  per  min.  for  a consumption  of 
50- watts,  to  60  in.  diameter,  displacing  21,000  cub.  ft.  per 
min.  and  consuming  1,000  watts.  These  fans  are  exten- 
sively used  for  ventilating  large  apartments,  steamships, 
restaurants,  smoking  rooms,  etc.,  and  have  recently  been 
adopted  for  the  ventilation  of  rooms  in  which  X-ray  appar- 
atus is  used,  as  it  has  been  proved  that  many  of  the 
diseases  to  which  X-ray  operators  are  so  liable  are  attribuw 
table  to  the  ionisation  of  the  air  surrounding  the  apparatus. 
If  th»s  air  is  frequently  changed  the  risk  of  these  diseases  is 
gneatly  redu  vd 


DOMESTIC  HEATING. 


A Furnace  Type  Fire  Bar. 


A new  design  of  patented  fire-bar  element  of  the  standard 
500-watt  capacity  has  been  designed  by  the  Automatic  and 
Electric  Furnaces,  Ltd.,  281-3,  Gray’s  Inn  Road,  VV.C.i. 
The  construction  (see  illustration)  was  adopted  as  a result 
of  experience  obtained  in  the  construction  • of  electric  fur- 
naces. The  element  is  aibout  o«ie  inch  in  diameter  and  is 
hollow,  with  an  open  front  provided  with  irregular  criss- 
cross pieces.  The  heat  is  produced  by  the  passage  of 


current  through  a very  closely- wound  helix  of  special  wire 
placed  inside  the  refractory  tube,  the  heat  produced  being 
sufficient  to  cause  the  whole  mass  to  glow.  The  criss-cross 
pieces  already  referred  to  effectively  break  up  the  monotony 
and  severity  which  would  otherwise  result  and1  give  a 
most  pleasing  effect,  and  at  the  same  time  a long  life 
is  assured  by  the  manufacturers,  whose  successful  ex- 
perience in  the  production  of  electric  furnaces  enables  them 
to  embark  in  the  domestic  heating  field  with  a full  under 
standing  of  the  problems  met  with  in  the  design  of  reliable 
high-temperature  heating  elements. 


WAGES  REDUCTIONS. 


The  National  Federated  Electrical  Association,  n,  South- 
ampton Row,  W.C.i,  sent  a letter  signed  by  Leonard  G. 
Tate,  General  Secretary,  on  June  1,  to  all  members  of  the 
three  Associations,  etc.,  interested  in  the  wages  question 
in  the  electrical  industry,  as  follows : — 

“In  accordance  with  the  National  Wages  -Agreement 
between  the  Electrical  Trades  Union  and  the  National 
Federated  Electrical  Association,  dated  August  7,  1920, 
the  respective  parties  hereby  agree  : — 

“To  vary  the  wages  of  all  Grades  in  accordance  with 
the  recommendation  of  the  National  Conference  at  York, 
April  20,  1921,  reading  as  follows: — , 

‘It  was  agreed  to  mutually  recommend  a reduction  of 
/ 10  iper  cent,  in  the  present  rate  of  wages  in  two  instal- 
ments— namely,  5 per  cent,  to  come  into  force  on  the 
first  pay  day  following  May  9 for  the  pay  period  covered 
by  that  pay  day,  and  a 'further  5 per  cent,  to  come  into 
effect  on  the  first  pay  day  following  July  9 for  the  pay 
period  covered  by  that  pay  day.’ 

“Note. — This  recommendation  fs  without  prejudice  to 
the  revision  of  wages  due  in  July  provided  by  the  National 
Standardised  Wages  Agreement. 

“ It  is  agreed  that  there  shall  be  no  victimisation  by 
either  side.  Complaints  under  this  head  to  be  investi- 
gated by  Joint  Committee  or  existing  machinery,  and  no 
stoppage  of  work  to  take  place  .pending  such  investi- 
gation. " 

Signed  on  behalf  of  the  N.F.E.A.  bv  P.  Collinson  and 
L.  G.  Tate,  and  on  behalf  of  the  F..T.U.  by  J.  Rowan, 
J.  Kinniburgh,  H.  P.  Bolton  and  J.  Illingworth. 


Fiji  . — The  Municipality  of  Suva  is  calling  for  tenders  by  the 
end  of  the  month  for  a 200  kw.  500  D.C.  Diesel  oil  engine*set, 
together  with  switchboard. 
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Questions  and  Answers  by  Practical  Men. 

BVXiBS. 

Ootanowa : IF a invite  our  readers  to  send  us  questions , preferably  on 
technical  problems  that  have  arisen  in  actual  practice.  Questions  which  x 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  “ Answers  to  Correspondents  **  or  replies  will  be  invited  from  our 
readers*  One  shilling  will  be  paid  for  the  question  which  we/ select  for 
competitive  replies  m this  column. 

AKSwnKS A fee  of  10*.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest,  merit,  and  5 s.  for  the  one  we  select  as  second  best. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  bon- 
ciscness,  as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript . Com- 
petitors may  adopt  a " nom  He  plume,”  but,  both  in  the  ease  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor’s  decision 
is  Anal. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  the  most  times 
during  the  next  twelve  months. 

The  words  ” Questions  and  Answers/*  or  *'  Q ” and  ” A ” should  0/d 
placed  at  the  top  left-hand  comer  of  all  letters  intended  for  this  column. 

Question  No.  119. 

There  were  some  fuse  boards  recently  delivered  to  our 
works.  The  fu9e  clips  are  fixed  to  iron  rods  insulated  with 
what  appears  to  be  mica  or  micanite.  I would  like  to  know 
how  mica  is  placed  round  the  iron  rods  in  this  manner,  and 
what  material  I shall  require  to  insuJate  the  rods  if  a break- 
down should  occur. — “ Clip." 

Question  No.  120. 

The  distance  between  my  house  and  a store  is  two  miles. 

I wish  to  rig  up  a signalling  apparatus  between  them  so  that 
I can  be  called  up  ait  the  store  if  I am  required  at  the  house. 

I do  not  wish  to  go  to  the  expense  of  fitting  electric  bells 
on  account  of  the  cost  of  wire  and  the  inconvenience  of 
running  them.  Can  I use  a system  of  wireless?  If  so, 
please  can  you  give  me  some  details  that  will  assist  me? 
— “ Coherer." 

( Replies  to  Questions  Nos.  119  find  120  must  be  received 
not  later  than  June  25,  1921.) 


Answers  to  Questions. 

Question  No.  117. 

The  construction  of  stone  cellular  type  switchboards  is 
not  generally  understood.  Please  can  you  give  me  some 
idea  of  the  contents  of  a cell  for,  say,  a generator  panel? 
What  safety  and  protective  devices  are  necessary  to  make 
the  cell  foolproof? — " Transformer." 


Replies  to  Question  No.  117, 

The  first  prize  (10s.)  has  leen  awarded  to  Mr.  D.  J. 
Wilson,  185,  Bamslev  Road,  Cudwv.rih,  n*ar  Barnsley, 
Yorks,  for  the  following  re.pl  v 

It  is  proposed  tc  describe  the  generator  panel  of  a cellu 
lar  type  switchboard  (mounted  upon  a balcony)  suitable  for 
use  with  a three-phase  generator.  The  cells  would  in  this  * 
case  be  four  in  number,  the  upper  chambers  for  the  bus- 
bars; then  would  come  the  chamber  for  the  isolating 
switch;  next,  the  main  switch  chamber;  while  the  bottom 
chamber  would  be  used  for  the  instrument  transformers. 

The  cell  work  is  placed  behind  the  panels,  as  shown  in 
the  sketch,  leaving  ample  clearance  between  the  back  of 
the  panels  and  the  front  of  the  cell  work.  It  is  usual  to 
leave  the  aisle  thus  formed  quite  open  at  either  end ; since 
the  front  of  the  cells  are  protected  by  a series  of  expanded 
metal  doors.  By  this  means  the  attendant  can,  without 
danger,  during  his  tour  of  inspection,  observe  and  report 
such  defects  as  overheating,  etc. 

The  switches  are  controlled  by  a system  of  levers  and 
hell  cranks,  Which  .pass  from  the  switch  handle,  down 
behind  the  .panel,  under  the  floor,  and  up  to  the  switch. 
The  bell  cranks,  two  in  number,  are  mounted  in  brackets, 
bolted  to  the  floor,  and  the  lovers  are  adjustable  in  length 
hv  means  of  screwed  fittings.  Tn  some  tynes  the  control 
is  by  means  of  chains  and  levers,  while  in  others,  wire  ropes 


and  pulleys  with  levers ; each  system  passing  under  the 
floor.  In  the  case  of  a generator  sv  itch  three  clearance 
slots  would  be  made  in  the  bottom  of  all  four  chambers  to 
pass  the  incoming  or  outgoing  feeders.  lnsqLators  ami 
stirrups  would  be  bolted  to  the  sides  of  the  cell  work  to 
support  the  feeders. 

The  cells  for  main  switches  of,  say,  r,ooo  amp.  capacity 
and  over  are  usually  fitted  with  expanded  metal  doors  at 
the  back  of  -the  chambers,  thereby  providing  better  venti- 
lation and  greatlv  facilitating  repairs. 

Commencing  with  the  isolating  switch  chamber,  this 
would  contain  one  triple-pole  isolating  switch  fitted  with 
detachable  handle.  The  switch  can  then  be  operated  by 
authorised  .persons  without  opening  the  chamber  door. 

The  switch  chamber  would  contain  one  oil  break,  triple- 
pole circuit  breaker  fitted  with  overload  and  no-volt  release 
trips,  and  insulators  to  support  the  feeders. 

The  transformer  chamber  would  contalb,  in  addition  to 
the  feeder  supports,  three  current  and  one  potential  trans- 
former for  use  in  connection  with  the  switchboard  instru- 
ments ; the  release  cqils,  and  probably  the  regulator. 


BUS  BSP  CVPMBB/fS 


An  earth  bar  is  run  behind  the  two  lower  cells,  being 
connected  to  all  adjacent  ironwork,  the  current  transformers 
and,  possibly,  the  neutral  point  of  the  L.T.  side  of  the 
potential  transformer. 

Occasionally  one  cell  suffices  for  both  switch  and  trans- 
formers, and.  in  this  case,  only  one  earth  bar  is  run, 
though  ii  is  desirable  in  all  cases  to  use  a separate  cham- 
ber for  the  isolating  switch. 

The  front  edges  of  the  chamber  are  faced  with  2 in.  by 
| in.  wrought-iron  bars,  which  are  fixed-  to  the  stonework 
by  means  of  countersunk  set-screws  engaging  nuts  made 
of  round  stock,  drilled  diametrically,  and  fixed  transversely 
in  the  stone.  These  facings  are  tapped  to  receive  the  four 
hexagon-headed  set-screws  which  fix  each  door,  each  cell 
being  fitted  with  a separate  d >or.  Tne  *Kvns  are  each 
fitted  with  'two  handles  and  a number  of  metal  strips  pro- 
jecting about  two  inches  over  all  the  four  sides,  so  that  it 
is  impossible  to  let  the  door  fall  into  the  cell  when  taking 
it  down.  Hinges  are  not  fitted,  each  door  rests  upon  a 
projection  and  is  secured  by  the  set-studs  previously  men- 
tioned. 
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Directs  Heat  where 


it 


is  rc 


Bv  a simple  movement  of 
the  bowl  the  heat  radiating  from 
the  parabolic  rellector  in  parallel 
rays  is  directed  as  desired  and  warmth 
is  instantly  felt  an>whefe  in  the  beam. 
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Price  55s. 

Subject. 


A WORD  ON  ITS  CONSTRUCTION. 

The  “ Cosmos’  Radiant  Fire  has  a heat  el  ment 
consisting  of  Nichrome  wire  wound  in  a special 
insulating  cylinder  of  refractory  material.  An  im- 
portant feature  is  that  the  whole  of  the  element, 
wire,  and  cylinder  glows  with  a bright  red  heat, 
resulting  in  a high  percentage  of  radiated  heat. 


METROPOLITAN -VICKERS 


ELECTRICAL  COMPANY,  LIMITED. 
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in  sizes  9 S.W.G.to  25  S.W.G., 
S.C.C.  or  D.C.C.,  in  a few 
days  from  receipt  of  order. 

Write  for  an  estimate.  You  will 
find  our  prices  are  keen. 


We  can  assure  readers  that 
for  winding  armatures,  in- 
struments, magnetos,  etc., 
“ Saturn  ” Cotton  - Covered 
Wires  are  unexcelled.  We 
make  two  grades ; one  covered 
with  ordinary  cotton,  and  the 
second,  our  “Super”  grade, 
with  specially  fine  cotton. 
This  is  the  finest  wire  it  is 
possible  to  procure 
A point  to  note  is 
that  we  can  deliver 
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Argentum  is  a chemical  prepara- 
tion in  paste  form  for  rapid 
silver-plating  of  Brass,  Bronze, 
Copper,  Zinc  and  white  metal. 

It  is  made  from  :•  - 

PURE  SILVER 


Price  : Single  Jar  3/-  ; reductions  for  quantities. 

DRAKE  & GORHAM 
WHOLESALE,  LTD. 

67,  LONG  ACRE,  LONDON- 

29,  Piccadilly,  MANCHESTER. 
61a,  Bold  Street,  LIVERPOOL. 
63,  Victoria  Street,  BELFAST. 
50,  Wellington  Street,  GLASGOW. 
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There  is  no  communication  with  the  cells  belonging  to 
the  next  panel  beyond  the  small  slot  for  the  e:u*th  bar,  so 
that,  if  isolating  links  or  switches  are  fitted,  repairs  can  be 
carried  out  in  safety  while  the  rest  of  the  plant  is  in 
operation. 

Since  the  doors  cannot  be  taken  down  without  the  use 
of  a spanner,  andl  only  authorised  persons  are  allowed 
behind  the  panels,  the  cells  are  effectively  protected.  A 
mechanical  locking  device  is  sometimes  fitted,  which  ren- 
ders it  impossible  (even  Iriough  the  studs.be  taken  out)  to 
remove  the  doors  until  the  isolating  switch  or  switches  are 
opened.  This  renders  the  cell  foolproof.  The  panel  is, 
of  course,  fitted  with  the  usual  devices  to  attain  this  end, 
and  also  with  the  necessary  instruments,  synchronising 
plugs,  etc. 

It  should  be  noted  that  as  the  cells  are  sectional  and 
each  complete  in  itself,  they  can  be  “added  to”  indefinitely. 
Further,  they  can  'be  transported  with  ease,  as  they  are 
built  up  in  situ  from  slabs  fjxcd  together  by  steel  dowels, 
or  stone  dovetails,  and  cemented  with  a special  quick  - 
drying  cement.  Ledges,  grooves,  etc.,  are  also  provided 
to  facilitate  erection  and  to  add  to  the  stability  after 
completion. 

It  is,  of  course,  understood  that  this  “ stone”  is  moulded 
bv  the  makers,  _ as  are  concrete  window  sills,  paving 
stones,  etc.— D.  J.  Wilson. 

The  second  prize  (5s.)  has  been  awarded  to  “B.L.Y,” 
for  the  following  reply  : — 

The  cellular  type  of  switch-board  is  generally  used  for 
A.C.  high-tension  control,  and  may  be  classified  as  either 
direct  or  remote  control.  This  'type  is  also  used  sometimes 
for  D.C.  control,  and,  when  so  used,  the  main  supports 
will  consist  of  heavy  slate  slabs  cemented  into  the  engine- 
room  wall,  arid  divided  into  a number  of  cells  by  means  of 
vertical  removable  division  plates  sliding  in  grooves  on  the 
horizontal  slabs.  The  connections  between  various  fittings 
are  made  by  gun-metal  or  copper  castings  cemented  into 
insulators,  these  being  fitted  into  the  slate  slabs.  This 
arrangement  thus  dispenses  with  the  back  as  used  on  other 
types,  also  all  connections  can  be  traced  from  the  front 
with  no  possibility  of  same  becoming  loose.  For  a D.C. 
dynamo,  the  number  of  cells  would  -vary,  depending  i»{x>n 
the  instruments,  etc.,  considered  necessary,  but  would  at 
least  consist  of  two  single-pole  circuit-breakers*  each  fitted 
with  O.L.  and  N.V,  releases,  and  if  intended  to  work  in 
parallel  with  other  machines,  with  a reverse  current  trip ; 
also  tw'o  single-pole  linked  knife  switches,  interlocked  with 
circuit-breakers,  so  that  C breaker  is  closed  first,  thus 
leaving  it  free  to  act,  in  ease  of  wrong  switching,  etc., 
when  knife-switch  is  closed*  Other  accessories  would  in- 
clude an  ammeter  and  voltmeter,  earth  leakage  indicator, 
wattmeter,  shunt  regulator  with  discharge  resistance,  also 
power  fuses,  and  a paralleling  switch,  if  generator  works 
in  parallel  with  others.  For  high-tension  switch-gear  the 
cubicle  arrangement  is  adopted  both  foi  safety  and  also 
to  reduce  the  space  which  would  be  required  for  the  ordinary 
lay-out.  These  cubicles  are  usually  arranged  under  the 
floor  of  control  board,  and  each  would  contain,  say, 
(1)  Series  transformer  for  alternator  ammeter,  (2)  main 
oil-break  circuit-breaker,  (3)  isolating  switches,  (4)  potential 
transformer  for  voltmeter.  The  secondary  leads  of  trans- 
formers would  be  carried  by , cables  in  conduit  to  control 
board,  whilst  bus-bars  would  be  provided  in  separate  *'ells 
to  suit  number  oi  phases  and  circuits.  If  direct  control  is 
used,  the  various  gear  will  be  operated  by  link  motion 
from  board  above,  or  if  bv  remote  control  by  means  of 
buttons,  using,  direct  current  for  the  solenoid  control ; the 
connections  being  shown  on  the  control  board  ; tl  is  being 
the  switchboard  on  a miniature  scale.  The  safetv 
devices  such  as  lighting  .arresters  and  synchronising  gear 
will  be  in  other  cells  together  with  such*  recording  instru- 
ments, as  necessary.  Each  cell  woiPd  be  fitted  with  ex- 
panded metal  or  sheet-iron  doors,  these  being  interlocked 
with  switchgear  to  prevent  access,  except  when  dead,  .md  1 
also  to  prevent  operation  until  doors  are  dosed.—' “ ILL. Y.” 


ELECTRICITY  ON  11I1E  FARM. 


The  repeal  of^the  Agriculture  Act  (1920),  Part  L,  will 
bring  about  reduced  wages  for  agricultural  labourer:;,  as 
more  than  those  at  present  employed  are  required  to  work 
the  land  preperiy.  and  even  now  farming  on  a scale  at  all 
commensurate  with  our  needs  as  a -nation  is  not  an  econo- 
mic proposition.  However,  with  the  aid  of  electricity  on 
the  farm  better  results  can  be  obtained  w’ith  existing  labour, 
and  certain  profit  assured.  The  booklet  by  R.  Borlase 
Matthews  'on  this  subject,  published  by  the  Electrical 
Development  Association,  has  excited  a good  deal  of  inter- 
est in  certain  agricultural  journals  and  there  is  evidence  that 
farmers  and  estate  owners  are  impressed  by  the  arguments 
set  forth.  The  time  is  therefore  ripe  on  all  counts  for 
supply  engineers  in  ail  districts  to  do  everything  possible 
to  encourage  development  of  the  use  of  electricity  on  the 
land.  Cheap  overhead  transmission  lines  can  be  erected 
and  portable  motors  of  15  h.p.,  5 h.p.,  and  3 h.p.  wall  be 
found  to  meet  general  requirements,  w'ith  a * h.p.  motor 
for  milking.  -Besides  the  saving  in  time  and  man  power 
there  is  the  advantage  of  being  able  to  have  electric  light 
in  the  farm-house  and  outbuildings,  the  possibility  of  elec- 
trical crop  treatment,  etc.  If  a supply  cannot  be*  obtained 
there  is  always  the  alternative  of  the  private  oil-engine, 
driven  dynamo  set,  though  where  a supply  can  be  purchased, 
it  has  many  advantages. 

Farmers  in  other  countries  have  found  the  use  0/  elecr 
trical  machinery  TnJbst;  beneficial,  especially:  so  in  non- 
belligerent Countries  during  the  war,  and  that  very  small 
farmers  .benefit,  as  much  as  larger  ones  is  evident  from  the 
very  extended  use  of  electricity  for  farming  operations  in 
Switzerland,  where  the  farms  are  all  on  a small  scale. 


ECONOMY  IN  ELECTRICAL  DEMAND. 


The  following  extract  from  a statement  made  by  Mr. 
L.  L.  Eldon  (Electrical  Superintendent,  Edison  Electric 
Illuminating  Co.)  has  been  brought , to  our  notice.  It  is 
taken  from  a brochure  entitled  “Water-Power  and  Fuel 
Problems,”  reprinted  from  the  10th  Annual  Report  of  the 
Commission  of  Conservation,  Canada : — 

“As  a means  of  smoothing  out  the  load  curve,  stag- 
gered hours  for  closing*  ap(>ear  to  offer  great  promise.  A 
recent  investigation  made  in  Boston  showed  that  at 
least  1 5,000  k\v:  in  generating  capacity  would  be  saved 
on  the  system  of  ithe  Edison  Elec.  Illuminating  Co.  if 
30  industrial  establishments  would  change  their  working 
hours  by  30  minutes . Fifteen  thousand  kilowatts  repre- 
sents about  one-sixth  of  the  total  estimated  peak  load  of 
the  Boston  system  for  this  winter.  The  comparatively 
small  change  in  closing  hours  required  to  effect  such 
a large  increase  in  available  capacity  is  very  striking.” 
The  above  reasoning,  of  course,  applies  equally  to  this 
country,  and  it  is  surprising  that  more  thas  not  been  dbne 
on  the  lines  suggested.  Naturally,  too,  additional  comfort 
in  travelling  w?ould  be  secured  and  further  economy  in 
transport.  We  are  all  too  well  aware  of  the  overcrowding 
mnv  experienced,  this  being  worse  than  in  1914,  in  spite  of 
improved  facilities,  and  is  due  to  the  prevailing  desire  for 
uniformity,  including  uniformity  in  times  of  going  to  and 
returning  from  labour. 


Llandaff. — The  R.  D.  Council  are  inviting  tenders  for  feeder 
and  distributing  cables  with  services  for  800  houses. 
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Trade  Notes. 


New  Supply  Co. — A company  under  the  title  of  Sennybridge 
Electric  Supply  Co.  has  bcjen  formed  with  a capital  of  £1,300 
in  £25  shares,  to  carry  on  at  Devynock,  Brecon,  the  business 
of  suppliers  of  electricity. 

u Faraday  House  Journal.” — We  acknowledge  receipt  of  Voi. 
IX.,  No.  3,  containing  notes  on  various  matters  of  interest  to 
Old  Faradiahs,  besides  little  articles  on  the  Uniflow  steam  engine 
and  on  A.C.  over-pressures  to  earth  on  D.C.  systems. 
ik,  Swansea. — A two-ton  electric  truck  with  two-ton  trailer, 
manufactured  by  the  British  Electric  Vehicle  Co.,  Ltd.,  has 
been  taken  into  service  at  the  dock  tin  plate  sheds  and  is  prov- 
ing most  satisfactory  and  economical. A sub-station  is  to 

be  erected  at  Morriston  at  a cost  of  £225. 

Mica  and  Molybdenite. — Samples  of  large  sheet  mica  and 
molybdenite  have  been  received  in  the  Dept,  of  Overseas  Trade, 
35,  Old  Queen  Street,  Westminster,  S.W.i,  from  Chile,  through 
the  Commercial  Sec.  to  H.M.  Legation  at  Santiago,  and  may 
be  inspected  by  U.K.  firms  interested  on  application  to  the 
Dept. 

toBatti-Wallahs  . — The  last  of  the  luncheon  meetings  before  the 
summer  recess  takes  place  on  Monday,  the  20th  inst.,  at  the 
Holborn  at  1 o’clock,  when  it  is  hoped, there  will  be  a large 
gathering.  Concrete  suggestions  for  furthering  the  objects 
of  the  Society  are  particularly  invited  at  this  meeting.  There 
will  be  no  speaker.  Society  matters  only  constitute  the  business. 

Damascus. — We  learn^ that  the  market  is  at  present  still 
rather  over-stocked  with  most  commodities,  and  the  steady 
rise  in  the  rates  of  the  Egyptian  (and  consequently  the  English) 
pound  to  local  gold  has  resulted  in  British  goods  bought  pre- 
viously fetching  smaller  prices  in  Syria  than  in  the  U.K.  At 
present  most  orders  are  going  to  countries  where  the  exchange 
is  low — Germany,  Austria  and  Italy.  It  is  thought,  however, 
that  when  stocks  are  exhausted  there  may  again  be  a limited 
demand  for  “ good  ” quality  goods,  including  electric  light 
fittings  and  shades.  It  is  not  possible  to  compete  in  the  cheaper 
qualities. 

lnst.E.E.  Premiums. — The  full  list  of  Premiums  awarded 
by  the  Council  of  the  lnst.E.E.  for  papers  read  before  or  pub- 
lished by  the  Institution  during  the  past  session  is  : — The 
Institution  Premium,  Mr.  E.  A.  Watson,  O.B.E.  ; Ayrton 
Premium,  Sir  P.  DaWson ; Fahie  Premium,  Sir  W.  Noble  ; 
John  Hopkinson  Premium,  Mr.  G.  A.  Juhlin  ; Kelvin  Pre- 
mium, Prof.  E.  Wilson  ; Paris  Premium,  Mr.  K.  Baumann  ; 
Webber  Premium,  Mr.  J.  Paley  Yorke  ; The  Duddell  Premium,’ 
Mr.  B.  S.  Gossling  ; Extra  Premiums,  Messrs.  S.  Evershed, 
W.  B.  Woodhouse,  R.  O.  Kapp,  A.  E.  McColl,  G.  E.  Bairsto, 
D.Sc.,  M.  B.  Field,  O.B.E.,  A.  McKinstry,  B.A.,  M.Sc.  ; and 
A Wireless  Premium,  Captain  R.  C.  Trench. 

French  Co.  to  toko  over  Ecuador’s  Telephones.— Accbrd- 
ing  to  Vie  Financiere , the  Compagnie  G6n6rale  de  T.S.F. 
has  concluded  a contract 1 for  a*  period  of  30  years  with 
the  Govt,  of  Ecuador  for  the  working  of  the  telephones,  tele- 
graphs and  wireless  service  in  that  State.  The  Govt,  will  pay 
the  Co.  an  annual  subsidy  of  430,000  sucres  (about 
1,200,000  francs),  which  will  be  increased  in  the  event  of  any 
extension  of  the  system.  The  Co.  will  deduct  from  the 
gross  receipts  the  sums  necessary  for  the  working  of  the  lines, 
for  the  payment  of  interest  on  the  capital  invested  in  the  concern 
and  for  the  sinking  fund.  The  State  will  have  a share  in  the 
net  prpfits.  The  telephonic  apparatus  will  be  automatic, 
on  the  French  model’  as  is  that  for  the  telegraphic  and  wireless 
operation, 

Transvaal. — Tenders  are  invited  by  the  Barberton  Muni- 
cipality foi  (1)  Two  steam  boilers,  each  capable  of  giving  3,000 
lb.  of  steam  per  hour  at  180  lb.  pressure.  (2)  Two  alter- 
nators, each  giving  75  kw.  three-phase  at  2,200  volts, 
50  periods,  direct  coupled  to  high-speed  engines.  (3)  Switch- 
board and  instruments.  (4)  Boiler  and  engine-house  auxili- 
aries, including  steel  chimney,  piping,  feed  pumps  and  connect- 
ing cables.  (5)  System  of  distribution,  including  steel  poles, 
conductors,  insulators,  lightning  arresters,  fuses  and  accessories. 
(6)  Transformers  for  2.Q00  to  240  volts,  three  each  of  30  k.w. 
three-phase,  and  ten  each  of  5 kw.  single-phase.  (7)  House 
sci vices,  meters,  conductor  and  tubing  for  150  consumers. 
Specifications  may  be  obtained  from  Professor  W.  Buchanan, 
75,  Louis  Botha  Avenue,  Johannesburg,  on  payment  of  two 
guineas,  which  is  returnable  on  receipt  of  proper  lender.  Sealed 
tenders,  endorsed  " Electrical  Plant,”  to  be  in  the  hand?  of  the 
Town  Clerk,  Municipal  Offices,  Barberton  on  or  before  the  20th 
July. 


The  London  Electric  Firm  (Brighton  Road,  Croydon) 
announce  that  they  keep  very  considerable  stocks  of  all  kinds 
of  searchlight  mirrors,  viz.,  parabolic,  Mangin,  metal,  Suez 
and  Panama  type,  also  diverging  lenses  and  front  glasses. 
Consequently  emergency  orders  can  be  promptly  executed. 

A new  season’s  pocket  catalogue  of  electric  fans  and  small 
power  motors  has  just  been  issued;  by  the  Sun  EllCtrical  C6.} 
Ltd.  (118-120,  Charing  Cross  Road,  W.C.2).  The  catalogue 
covers  all  the  more  usual  types  of  fans,  including  ventilating 
fans  for  large  volumes  and  powers,  and  ceiling  fans.  The 
small  power  motors  priced  are  D.C.  BV  to  J h.p. 

One  of  the 'most  recent  and  at  the  sarrie  time  important 
of  the  E.D.A.  publications  is  the  booklet  “ Electricity  on  the 
Farm,”  to  which  we  have  already  made  brief  reference.  We 
now  learn  that  the  Electric  Development  Association  (Hampden 
Hoiise,  Kingsway,  W.C.2)  has  recently  added  a considerable 
number  of  interesting  and  fip-to-date  views  to  its  collection 
of  lantern  slides  dealing  with  the  use  of  electricity  on  the  farm, 
and  it  is  to  be  hoped  that  full  advantage  will  be  taken  of  them 
in  the  campaign  for  the  more  extended  use  of  electricity. 

Geo.  W.  Wheatley  and  Co.,  Ltd.  (formerly  Waghorn),  General 
Shipping,  Insurance  ahd  Passenger  Agency  and  Globe  Foreign 
Express  (London  Office,  95,  Upper  Thames  Street,  E.C.4), 
send  a booklet  showing  at  a glance  the  cost  of  telephone  calls 
under  the  new  method  of  charging  by  distance  between  sub- 
scribers connected  with  the  inner  London  zone  exchanges. 
There  is  also  a list  showing  the  cost  of  a call  to  points  outside 
the  1 £d.  limit  within  a radius  of  25  miles  of  London  and  a 
schedule  showing  the  various  London  exchanges  between  any 
of  which  the  call  fee  is  i|d.  Copies  can  be  obtained  free  on 
application. 

Infaddition  to  the  new  price  list  of  “ Freezor  ” fans  already 
referred  to,  the  G.E.C.  has  produced  a “ Freezor  ” fan  folder. 

No.  V2543,  and  a striking  show  card,  in  colours,  measuring 

igi  in.  by  14!  in.  The  Co.  offers  quantities  of  folders 

over-printed  with  re-seller’s  name  and  address,  adhesive  adver- 

tisement stamps  for  attaching  to  correspondence,  etc.,  and, 
to  aid  further  the  Trade  in  creating  and  stimulating  demand, 
the  Co.  announces  that  it  is  prepared  to  loan  advertise- 
ment blocks,  submit  suggestions  for  advertisements  in  local 
papers,  etc.,  where  re-sellers  desire  to  undertake  local  adver- 
tising. 

Williams,  Pell  and  Baring  (Old  Sergeant’s  Inn  Chambers, 
5,  Chancery  Lane,  W.C.2)  have  been  appointed  sole  agents 
for  the  U.K.  for  the  sale  of  electrical  machinery  and  apparatus 
made  by  the  Heemaf  Co.,  of  Hengelo,  Holland.  The  Heemaf 
Works  were  established  18  years  ago,  and  are  now  equipped  with 
the  most  complete  and  up-to-date  machinery  for  the  rapid  and 
economical  manufacture  of  all  electrical  apparatus,  particularly 
3-phase  motors  and  generators,  controllers,  switch-gear,  switch- 
fuses  and  junction  boxes,  overload  switches,  synchronisers, 
automatic  regulators  and  tungsten  arc  rectifiers,  on  which, 
we  are  advised,  a staff  of  nearly  2,000  hands  are  constantly 
employed.  Messrs.  Williams,  Pell  and  Baring  intimate  that 
they  will  willingly  supply  particulars,  prices  and  dimensions 
of  the  Heemaf  Co.’s  manufactures  to  any  of  our  readers. 
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ELECTRO-PLATING. 


By  C.  Sylvester,  A.M.I.K.E.,  A.M.I.Mixu.E. 

( Continued  from  page  263.) 

Voltmeters. — When  only  one  bath  is  used  it  is  not  neces- 
sary to  consider  the  generator  voltage,  beyond  applying  the 
correct  voltage  to  the  bath  terminals  as  required  by  the 
articles  that  are  being  plated.  Where  there  are  several 
baths,  however,  each  one  requiring  a slightly  diflerent  volt- 
age, it  is  necessarx  to  insert  regulating  resistances  in  series 
with  the  baths,  and  it  is  also  essential  that  the  voltage  of 
each  bath  should  be  known. 

To  ascertain  this  it  would  be  a very  expensive  matter  if 
a separate  voltmeter  were  fitted  to  each  bath,  to  say  nothing 
of  the  time  it  would  occupy  to  be  continually  passing  from 
one  bath  to  another.  To  overcome  this  a special  voltmeter, 
illustrated  in  E'ig.  7,  is  designed  for  reading  the  voltage 


7a 


of  any  number  of  baths.  As  will  be  seen  from  the  illustra- 
tion, by  means  of  a switch,  S,  the  voltage  of  any  one  of  five 
baths  may  be  read  at  any  time.  One  terminal  of  the  volt- 
meter is  connected  direct  to  the  positive  side  of  the  generator, 
the  other  terminals  being  taken  to  the  negative  side  of  the 
baths  whose  voltage  it  is  desired  to  measure.  As  far  as  is 
possible,  the  voltmeter  should  toe  placed  in  such  a position 
that  the  length  of  the  voltmeter  leads  to  each  bath  are  ap- 
proximately the  same.  This  is  necessary,  because  the  volt- 
meters, being  of  the  low  reading  type,  a flucuation  in  the 
resistance  of  the  leads  must  lead  to  a fluctuation  in  the 
voltmeter  readings.  In  other  words,  the  voltmeter  reading 
will  not  toe  a true  indication  of  the  voltage  at  the  bath 
terminals. 

Anode  and  Cathode  Carriers.— This  is  a matter  of  ex- 


treme importance,  since  'upon  their  design  and  construction 
the  efficiency  of  the  plant  will  depend.  The  writer  has  seen 
several  well-designed  plants  which  were  installed  during 
the  war  to  meet  the  requirements  of  copper-p«lating  for 
aero-engine  parts,  and  the  only  bad  point  appeared  to  be 
the  design  of  the  element  carriers. 

In  the  first  place,  these  should  be  sufficiently  strong  to 
support  the  heaviest  element  it  is  likely  to  use.  There 
should  toe  no  bending  of  the  carriers  when  the  elements 
are  placed  upon  them.  Copper  and  brass  rods  are  generally 
used — the  thicker  they  are  the  better  they  are,  when  heavy 
articles  have  to  be  plated,  such  as  boiler  tubes,  etc. 

With  some  plating  plants  it  is  common  practice  to  fix 
porcelain  insulators  on  each  side  of  the  bath.  T!hes2  insu- 
lators are  similar  in  construction  to  the  bridge  pieces  so 
much  used  for  cable  work.  The  rods,  to  carry  the  anodes 
and  cathodes,  are  placed  on  these  bridge  pieces  and  it  )9 
considered  that  all  requirements  have  been  met.  This  is 
not  so,  however,  because  the  bridge  pieces,  being  a fixture, 
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Fig*.  8. 

also  make  the  rods  a fixture,  except  for  the  fact  that,  after 
a stud  has  been  unscrewed  from  each  end  of  the  rod  to 
release  the  connection  from  the  dynamo,  each  rod  may  be 
removed  bodily  from  its  position  on  the  top  of  the  bath. 

This  method  is  very  inconvenient,  because  it  should  not 
be  necessary  to  bodily  remove  any  rod  to  allow  the  inser- 
tion in  tfce  bath  of  any  large  articles  to  be  plated.  The 
rods  should  be  capable  of  movement  with  a minimum 
amount  of  inconvenience,  and  an  excellent  method  of  allow- 
ing the  movements  of  rods,  without  any  interruption  of 
the  circuit  is  illustrated  in  Fig.  8. 

In  this  diagram  the  upper  portion*  A,  shows  a rod,  R, 
upon  the  ends  of.  which  two  wooden  blocks  are  placed. 
These  blocks  should  not  be  a tight  fit,  merely  a sliding  fit, 
and  they  may  be  fixed  in  position  by  means  of  a set  screw 
according  to  the  length  of  the  bath.  A hole  is  drilled  and 
tapped-  in  each  end  of  the  rod  to  receive  a screw,  the 
function  of  which  is  to  carry  a conductor  from  the  bars 
to  the  rods. 

Since  the  rods  are  to  be  capable  of  movement  without  the 
electrical  connections  being  affected,  it  is  necessary  to  con- 
nect the  rods,  by  means  of  flexible  cables,  to  the  bars.  This 
is  .illustrated  at  B in  Fig.  8.  Here  the  end  at  the  rod  is 
shawm  connected  to  the  positive  bar  by  means  of  the  flexible 
L.  The  limit  of  travel  is,  of  course,  the  length  of  the 
flexible  lead,  but  twice  this  distance  can  be  obtained  if  the 
adjacent  rod'  be  moved  in  the  opposite  direction. 

The  wood  used  should  be  ash,  as  this  is  very  hard  and 
will  not  absorb  the  water  very  easily.  The  nipples  con- 
nected to  the  ends  of  the  flexible  cable  should  not  be 
soldered,  but  should  be  pressed  on  to  the  cable  by  hydraulic 
pressure,  similar  to  the  bond  heads  used  between  mils  in 
a traction  svstem.  It  is  hardly  n^ct  -^arv  to  <ny  that  the 
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rods  themselves  should  be  always  kept  quite  clean,  and 
not  covered  with  verdigris  as  is  the  case  with  some  plants 
known  to  the  writer. 

Of  course,  it  mav  be  that  the  whole  of  the  rods  across  a 
bath  are  not  filled.  When  this  is  so,  after  they  have  been 
cleaned,  it  w’ill  not  do  any  harm  if  the  rods  are  very  lightly 
covered  with  vaseline.  'It  will  not  cause  much  incon- 
venience to  remove  the  vaseline  when  it  is  necessary  to  fill 
the  rods.  Considerable  care  should  be  given  to  the  flexible 
cables  and  their  connections  to  the  bars  and  rods.  It  will 
be  found  that,  in  time,  some  of  the  strands  will  be  broken, 
due  to  the  continual  movement  of  the  rods  across  the  top 
of  the  bath.  \\  hen  this  occurs  the  remaining  strands  have  to 
carry  more  current  and  are  likely  to  get  overheated.  There 
is  only  one  result  to  this — increased1  resistance  in  the  circuit 
and  a loss  of  generator  voltage. 

(To  be  continued.) 


THE  BRITISH  ELECTRICAL  CABLE  INDUSTRY. 

Rf.port  of  Committee  ox  Trusts. 

1 he  Report  on  the  British  Fdectrical  Cable  Industry  pre* 
pared  by  a Sub-Committee  appointed  by  the  Standing  Com- 
mittee on  Trusts,  under  the  Profiteering  Acts  1919  and  1920, 
has  now  been  issued  and  may  be  obtained  from  any  book- 
seller or  from  H.-M.  Stationary  Office  at  its  various  ad- 
dresses for  the  sum  of  id. 

The  summary  of  findings  is  as  follows:  — 

(a)  rjho  committee  finds  no  combination  of  manufacturers 
controlled  by  one  central  organisation  from  the  point 
of  view  of  capital  and  output,  but  there  are  in  the 
industry  or  connected  with  the  industry  several  asso- 
ciations, of  wrhich  the  principal  are  the  Cable  Makers’ 
Association,  the  Telephone  Cable  Makers’  Association, 
and  the  High  Conductivity  Copper  Association 

(b)  Arrangements  are  made  amongst  the  members  of 
associations  as  to  the  prices  to  be  charged  for  their 
products. 

(cj  The  C.M.A.  has  been  largely  instrumental  in  creating 
and  maintaining  the  prosperity  of  the  industry  in  this 
country,  -and  its  operations  have  been  favourable 
to  the  improvement  of  qualitv. 

( d ) There  are  manufacturers  operating  outside  the 
association  who  are  in  a position  to  compete  to  a 
substantial  extent  with  the  members  of  the  associa- 
tion, and  the  prices  charged  by  non-associated  firms 
may  fairly  be  stated  to  he  generally  about  10  per  cent, 
lower  than  those  of  associated  firms.  From  the 
point  of  view  of  quality  the  evidence  is  conclusive 
that  certain  non-associated  firms  are  able  to  produce 
cables  no  less  reliable  than  the  productions  of  associa- 
ted manufacturers,  but  the  outstanding  fact  remains 
that  the  largest  purchasers,  as  a rule,  are  content 
to  pay  the  additional  price  as  in  the  nature  of  an 
insurance  against  interruption  of  electricity  supply 
from  failure  in  service,  and  as  a guarantee  of  dura- 
bility. 

( e ) From  the  evidence  there  is  no  cause  to  believe  that 
any  of  these  associations  have  acted  unreasonably, 
and  the  committee  are  of  opinion  that,  even  should 
there  be  any  risk  of  their  acting  unreasonably  in  the 
future,  a sufficient  safeguard  for  the  public  would 
exist  _ ff  effect  were  given  to  the  recommendations 
contained  in  the  report,  dated  April  24,  1919,  of 
the  Committee  on  Trusts. 

The  prosperity  of  the  industry'  is  demonstrated  bv  the 
financial  position  of  the  principal  manufacturers  concerned 
and  by  the  dividends  paid  over  a course  of  years.  There 
is  no  doubt  that  this  prosperity  was  largely  created  by  the 
C.M.A.,  which,  bv  its  organisation  and  research,  initiated, 
and  has  since  maintained,  a high  standard  of  quality,  thus 
securing  the  confidence  of  buyers  both  in  this  country  and 
abroad 


OIL  FUEL. 

In  the  issue  of  the  Tramway  and  Railway  World  for 
June  16  particulars  are  given  of  the  substitution  of  oii- 
luel  tor  coal  in  the  generating  stations  supplying  the  tram- 
ways at  Hull,  Barrow-in-Furness,  Blackpool,*  Bristol,  New- 
castle-upon-Tyne, Blackburn,  Crovdon,  Edinburgh,  Bath 
Southend,  Preston,  Ipswich,  Sheffield,  Glasgow  and  Leeds!^ 
Reference  is  also  made  to  the  L.C.C.  tram  wav  station  at 
Greenwich.  The  fullest  information  is  given  for  Hull  by 
Mr.  E.  S.  Rayner,  and  comparative  figures  show  that  the 
total  cost  per  unit  generated  with  coal  was  o.86d.  and  with 
oil  1.223d.,  in  each  case  a test  period  of  14  davs  being 
taken.  The  cost  of  oil  was  ^5  5s.  per  ton  and  of  coal  (of 
pre-strike  quality)  £2  2s.  The  -figures  have  therefore  no 
absolute  comparative  value.  Taken  all  round  the  results- 
are  very  satisfactory  and  the  following  conclusions  are  wrorth 
noting  :-hAs  regards  the  cost  of  labour  in  handling  the 
respective  fuels,  the  advantage  undoubtedly  lies  with  oil,, 
though  the  extent  of  the  saving  will  vary  considerably 
according  to  the  method  of  handling  the  coal.  In  small, 
generating  stations,  where  hand  stoking  has  been  the  rule„ 
oil  should  easily  hold  its  own,  though  in  the  larger  power- 
houses, w ith  mechanical  stokers,  the  economy  in  handling 
costs  will  not  be  so  marked.  In  the  case  of  Blackpool,, 
where  an  auxiliary  oil-burning  equipment  wfas  provided  for 
before  the  miners’  dispute  began,  Mr.  Furness  considers 
that  unless  the  price  of  coal  falls  below  £3  .per  ton  it  will 
probably  be  to  the  advantage  of  the  Corporation  to  maintain 
the  use  of  oil.  After  all,  the  coal  trouble  may  prove — we 
would  not  say  a blessing  in  disguise — but  a means  towards 
the  fuller  recognition  of  this  other  great  source  of  pow’er. 
There  is  little  doubt  that  oil  will  become  cheaper  as  new 
fields  all  over  the  world  are  exploited.  As  a stand-by,  and 
a means  of  coping  with  neak  loads,  oil  fuel  seems  to  have 
definitely  asserted  fts  utility. 


THE  ENGINEERING  SLUMP. 

At  the  present  time  French,  German  and  Belgian  engineer- 
ing (and  in  fact  most  other)  industries  are  working  at  top 
pressure,  and  by  hard  work  coupled  with  harmonious  co- 
operation between  Capital  and  Labour  these  countries  are 
building  up  their  maimed  or  sleeping  export  trade.  For 
example  may  be  cited  the  receipt  of  several  large  orders  from 
abroad  by  the  Rheinmetall-Lokomotivbau  (Dusseldorf)  for 
locomotives,  including  a large  order  from  the  Roumanian 
Government  for  goods  train  locomotives.  Three  months 
after  the  receipt  of  this  order  five  locomotives  of  the  heaviest 
build  left  the  works  for  Roumania.  This  concern  has 
developed  in  such  a w^ay  that  36  locomotives  and  300  wagons 
are  leaving  the  works  daily.  By  February*  the  1, oooth  goods 
truck  had  been  delivered,  and  at  the  beginning  of  March  the 
100th  locomotive  left  the  factory. 

On  the  other  hand  there  is  nothing  at  the  moment  to 
be  said  favourably  of  the  industrial  situation  at  home— the 
course  of  events  being  of  such  national  interest  that  the 
situation  is  fully  dealt  with  in  the  large  “ dailies.”  Al- 
though on  the  surface  the  position  looks  very  black  we  have 
hope  that,  actually,  the  Labour  extremists  are  being  finally 
beaten,  and  that  the  next  few  weeks,  if  not  days,  will  see 
sanity  once  more  established. 

We  will  not  again  labour  the  point  that  we  are  not  pro- 
ducing cheaply  enough  to  sell  our  products  in  this  or  any 
other  country,  although  the  demand  for  goods  of  all  kinds 
exists.  However  the  coal  dispute  may  be  settled,  at  some 
time,  in  the  not  very  distant  future,  masters  and  men  in 
the  engineering  trades  will  be  compelled  by  the  pressure  of 
stern  necessity  to  compose  their  differences  and  agree  upon 
a modus  vivendi.  All  their  thoughts  and  energies  will  be 
needed  for  the  task  of  salving  the  industry  by  which  they 
live.  Delay  in  making  this  great  constructive  effort  will 
merely  increase  the  amoont  of  leeway  to  be  painfully  and 
laboriously  recovered,  and  imperil  the  chances  of  ultimate 
success. 
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POINTS  ON  THE  CARE  OK  DYNAMOS  AND 
MOTORS. 

Armature  and  Field  Magnets. 

(1)  See  that  these  are  kept  free  frohi  damp,  and  that  no 
water  drips  or  splashes  on  them. 

(2)  Any  parts  where  dust  or  dirt  is  likely  to  gather 
should  be  frequently  cleaned  by  a pair  of  bellows. 

(3)  The  yoke  and  pole  pieces  of  the  field  magnets — part 
of  the  magnetic  circuit^should  receive  careful  treatment; 
avoid  striking  them  with  metal  of  any  kind. 

(4)  See  that  the  various  parts  are  kept  cool.  If  the 
armature  is  carrying  an  excessive  current,  or  if  the  ventila- 
tion is  poor,  the  insudation  may  be  damaged. 

(5)  Clean  the  armature  and  re-set  brushes  after  a period 

of  running.  ' 

(6) ^Keep  articles  made  of  iron  away  from  the  armature. 

Commutator. 

(1)  Keep  this  clean  and  true.  A blackened  commutator 
spells  undue  sparking.  When  cleaning,  do  so  when  it  is 
running.  This  avoids  forming  a “ flat  ” on  the  curved 
surface.  Should  this  form  by  any  chance,  the  commu- 
tator must  be  turned  down  true  in  a lathe. 

(2)  Use  a cloth  with  a little  mineral  oil  on  it  for  cleaning, 
or  very  fine  glass  paper.  On  no  account  should  emery- 
paper  be  used. 

(3)  Move  the  brush-holder  along  the  rocker,  so  that  the 
wearing  of  the  commutator  takes  place  evenly. 

Sparking  Troubles. 

The  following  are  the  causes  of  sparking  at  the 
brushes  ^ 

(1)  Overload. 

(2)  Bad  setting  of  brushes,  or  making  poor  contact. 

(3)  Roughened  commutator  or  being  out  of  truth,  or 
high  or  low  commutator  bars. 

(4)  Dirty  brushes  or  commutator. 

(5)  Worn  bearings  or  worn  commutator. 

(6)  Bent  armature  shaft. 

(7)  Reversed  armature  coil- 

(8)  Weak  field. 

(9)  Earth  connection. 

(10)  Vibration  or  a slipping  belt. 

/In  (1)  the  armature  will  run  hot.  In  this  case,  move 
the  brushes  forward  for  a dynamo  and  backward  for  a 
motor. 

In  (2)  the  brush  spindles  have  not  been  set  geometrically, 
or  the  brush  may  not  move  freely  in  the  holder.  The 
spring  pressing  on  the  brush  may  not  be  at  the  right 
tension,  or  the  holder  may  have  shifted  on  the  spindle. 

In  (3)  the  commutator  may  have  had  bad  treatment,  or 
the  mica  segments  may  not  be  of  equal  hardness.  Turn 
the  commutator  up  true  and  polish  it.  For  high  or  low 
bars  there  is  a break  in  the  circuit.  In  a high  bar  the 
brush  is  lifted  from  the  other  segments,  and  in  a low  bar 
there  is  a depression  in  the  surface  of  the  commutator. 

In  (4)  the  brushes  may  be  too  soft,  or  grease  may  have 
been  used  for  cleaning  the  commutator- 

In  (5)  the  field  is  distorted  by  the  armature  being  out 
of  centre,  or  in  the  case  of  a worn  commutator  the 
brushes  span  more  than  the  normal  number  of  bars. 

In  (6)  the  commutator  will  run  eccentrically,  and  this 
gives  unequal  pressure  of  the  brushes. 

In  (7)  a local  current  is  set  up,  and  more  pow’er  is 
required  to  run  the  machine.  It  runs  jerkily  and  the  volt- 
meter reading  is  not  steady. 

In  (8)  a weak  field  may  be  caused  by  a field  coil  being 
in  opposition  or  a short  circuit  or  a bad  magnetic  joint 
This  reduces  the  E.M.F.  for  a dynamo  or  the  starting 
torque  for  a motor. 

In  (9),  if  the  current  is  earthed  at  two  points,  the  field 
or  armature  windings  will  be  short-circuited.  If  earthed 
at  one  point  the  flow  of  current  will  not  be  much  affected. 

In  (10)  continuous  sparking  is  set  up  when  mechanical 


vibration  occurs,  and  the  various  bases  should  be  made 
firmer.  For  a slipping  belt  there  will  be  speed  variations. 
This  causes  intermittent  sparking.* 

* And  be  sure  to  obtain  a copy  of  Broadbeat’s  “Dynamo 
and  Motor  Attendants  and  their  Machines”  (Rentell,  4s.  bd. 
net),  which  covers  the  whole  ground  thoroughly. 


LONDON’S  ELECTRICITY  SUPPLY. 

The  Electricity  Commissioners  are  now  in  the  throes  of 
attempting  to  unravel  once  and  for  all  the  intricate  prob- 
lem of  the  supply  of  electricity  in  London  and  the  adjacent 
areas.  This  has  been  the  subject  of  continual  discussion 
and  contention  ever  since  Mr.  C.  H.  Merz  introduced  his 
Power  Bill  in  Parliament  in  1905,  and  it  is  now  left  to  the 
Commissioners,  although  their  powers  are  not  quite  so 
absolute  as  was  at  first  intended  when  the  Electricity  Supply 
Act  of  1919  was  first  introduced,  to  devise  a scheme  and  to 
impose  it  upon  what  must  be  regarded  as  to  some  extent 
unwilling  parties,  for  there  are  over  80  electricity-  supply 
authorities  in  the  area  which  has  been  scheduled  by  the 
Commissioners  as  the  one  which  they  think  should  form 
the  London  electricity  supply  area.  It  was  the  expressed 
hope  of  the  Commissioners  a short  time  ago  that  an  agreed 
scheme  would  be  presented  to  them  at  this  inquiry.  In- 
stead of  such  a scheme,  they  are  faced  wTitlr  no  fewer  than 
six,  and  this  has  necessitated  the  inquiry  being  carried 
on  for  four  days  ever}*  week,  viz.,  Tuesday,  Wednesday, 
Thursday  and  Friday,  in  order  to  get  through  the  business 
in  a reasonable  time. 

Three  of  the  schemes,  viz.,  those  by  the  London  County 
Council;  the  Conference  of  Local  Authorities  Owning 
Electricity  Undertakings  in  Greater  London;  and  the 
London  Electricity'  Joint  Committee,  1920,  Limited,  mm 
at  effecting  an  improvement  in  the  existing  means  of  supply 
in  the  area  in  question  and  for  the  formation  of.  a Joint 
Electricity  Board.  A fourth  scheme  is  by  the  Borough  of 
Poplar,  which  seeks  to  deal  with  Poplar  and  the  East  of 
London  as  a self-contained  proposition,  whilst  the  fifth  and 
sixth  schemes  are  by  the  G.E.R.  and  the  L.B.  and  S.C.R., 
respectively,  and  are  said  to  aim  at  effecting  an  improve- 
ment of  the  existing  organisation  for  the  supply  of  elec- 
tricity in  the  area  scheduled  by  the  Commissioners. 

The  Commissioners,  presided  over  by  Sir  John  Snell,  de- 
cided to  deal  with  the  schemes  one  by  one,  and  started 
on  that  presented  by  the  L.C.C.  This  provides  for  the 
erection  of  four  new  generating  stations,  three  of  which 
would  be  on  the  Thames,  to  the  east  of  Blackwall  tunnel, 
and  the  fourth,  also  on  the  Thames  but  to  the  West,  viz., 
at  Chiswick.  In  addition,  two  of  the  existing  ppwer 
stations  would  be  extended.  The  technical  scheme  included 
in  the  L.C.C.  proposals  is  one  which  has  been,  prepared 
by  an  engineers’  committee  consisting  of  Sir  Alexander 
Kennedy  and  Mr.  G.  W.  Partridge,  representing  the  London 
companies,  or  at  any  rate  a large  number  of  them,  Mr.  J. 
H.  Ridler,  representing  the  L.C.C. , and  Mr.  C.  H.  Word- 
ingham,  representing  the  local  authorities,  whilst  Sir  Philip 
Dawson  has  approved  the  scheme  on  behalf  of  the  railway 
companies.  Jt  will  thus  be  seen  that  there  is  not  much 
disagreement  upon  the  engineering  side,  and,  in  fact,  the 
whole  course  of  the  early  stages  of  the  inquiry  indicate 
readily  enough  that  it  is  the  administrative  side  which  is 
causing  the  deadlock.  Municipal  jealousies  still  exist,  and 
we  find  Middlesex  and  Hertfordshire,  for  instance,  as  county 
councils,  asking  to  be  excluded.  Then,  again,  almost  every- 
body wanted  direct  representation  on  the  Joint  Electricity 
Authoritv  which  it  is  proposed  to  constitute.  The  L.C.C. 
suggests*  that  this  should  consist  of  2S  representatives,  or 
29  if  an  outside  Chairman  is  elected.  Of  these,  the  L.C.C. 
would  appoint  8,  the  local  authorities  owning  electricity 
works  6,  the  companies  6,  the  purchasing  authorities  out- 
side the  County  of  /London  and  other  local  authorities  4, 
the  railway  companies  2 and  the  workers  2.  It  is  suggested 
that  the  purchase  powers  now  possessed  by  the  L.C.C.  over 
the  London  companies  should  be  vested  in  the  new  Joint 
Authority,  and  the  possibility  of  the  latter  body  purchasing 
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the  undertakings  at  an  earlier  date  than  1931  bv  agree- 
ment and  then  leasing  them  to  the  companies  for  a period  • 
of  years — the  companies  themselves  took  up  this  point  and 
suggested  60  years — was  hinted  at,  with  a view  to  delaying 
the  expenditure  of  the  large  amount  of  capital  which  would 
be  necessary  if  the  purchase  were  to  take  place  in  the  ordin- 
ary course  in  1931.  If  such  a course  were  adopted,  the  com- 
panies themselves,  or  at  any  rate  a certain  number  of  them, 
because  all  the  London  companies  do  not  see  eye  to  eye  in 
this  matter  apparently,  as  they  are  represented  by  different 
counsel,  spoke  of  the  possibility  of  being  able  to  provide,  a 
large  sum  of  money  for  the  Joint  Authority  to  set  about 
the  work  of  reorganisation  and  construction,  the  L.C.C. 
guaranteeing  the  interest. 

In  general  principle  that  is  the  L.CwC.  scheme.  Mr.  G. 
Hume,  who  has  been  Chairman  of,  the  L.C.C.  Electricity 
Supply  Committee  since  it  was  first  formed,  gave  evidence, 
apart  from  the  technical  aspect,  which  was  spoken  to  by 
Mr.  J.  H.  Rider  and  will  be  dealt  with  later.  Apart  from 
the  matters  mentioned,  there  is  the  question  of  deciding 
as  to  finding  the  expenses  of  the  Joint  Authority  until  the 
whoie  scheme  is  Tn  working  order  and  its  expenses  can  be 
charged  as  part  of  the  working, costs  of  the  supply  in  the 
whole  area.  The  L.C.C.  suggests  that  these  preliminary 
expenses  should  be  levied  upon  the  existing  undertakings 
in  proportion  to  the  units  sold,  and  somewhat  naively  admits 
that  this  would  not  involve  the  L.C.C.,  as  such,  in  any 
share  of  these  expenses.  That  is  naturally  a matter  of 
’objection,  as  is  also  the  Targe  proportion  0*  L.C.C.  mem- 
bers upon  the  proposed*  Joint  Authority.  Although  these, 
and  others,  are  matters  of  detail,  they  are  really  the  essen- 
tial points  in  the  whole-  con troversv,  rather  than  the  general 
principle  of  linking  up  and  the  working  out  of  the  engineer- 
ing details,  which,  however,  are  interesting  in  themselves. 

(To  be  continued.) 


PRESS  ADVERTISING. 


For  Electricity  Supply  Authorities  and  Contractors. 

A useful  innovation  has  been  made  by  the  British  Elec- 
trical Development  Association  (Hampden  House,  84, 
Kingswav,  W.C.2)  in  the  form  of  a booklet,  with  the  title 
of  this  note,  by  S.  M.  Hills.  The  object  is  to  advise  supply 
authorities  and  contractors  as  to  the  Essential  points  to  be 
borne  in  mind  when  drafting  advertisement  “copy’*  for  the 
local  Press,  etc.  A number  of  suggested  advertisements  are 
Included  in  a form  ready  for  sending  to  the  printers.  By 
taking  advantage  of  these,  undertakings  not  in  a position 
to  produce  their  own  “copy”  and  blocks  can  be  assured  of 
their  announcements  having  good  business  value.  The 
E.D.A.  Advertising  Service  provides  copy,  blocks,  posters, 
leaflets,  etc. ; particulars  being  given  in  the  booklet  in 
question,  which  is  No.  164  and  is  priced'  at  2s.  6d.  net. 


“ STICKY  ” TAPE. 

Although  sticky  tape  has  been  made  and  sold  by  \Y.  T. 
Henley’s  Telegraph  Works  Co.,  Ltd.  (Blomfield  Street, 
London  Wall,  E.C.2),  ever  since  the  need  for  such  a tape 
arose,  its  sale  has  not  been  pushed  to  any  great  extent — 
although  it  was  used  bv  the  manufacturers  and  a limited 
number  of  regular  customers.  The  company  has  now, 
however,  laid  down  a plant  for  its  “ mass  production,”  so 
that  its  cost  has  been  considerably  reduced  and  is  now’  below 
that  of  imported  tape.  Here  is,  therefore,  every  inducement 
for  visers  to  utilise  it  in  preference  to  imported  tape,  and  so 
help  to  level  the  exchange  rate  and  provide  additional  em- 
ployment in  this  country.  Further,  “ Henley  ” sticky  tape 
is  packed  in  approximately  net  weight  coils,  not  weight 
including  wrapper,  while  the  quality  Is  of  the  same  high 
standard  as  hitherto. 


STAGE  LIGHTING. 


A special  lamp  designed  for  lighting  the  forepart  of  the 
stage,  thus  eliminating  the  necessity  of  the  footlights,  is 
described  in  the  A.E.G,  Mitt eilun gen. 

The  lamp  consists  of  a-  large  reflector  totally  enclosed! 
with  a lens  in  front  of  only  15  cm.  diameter.  These  lamps 
are  fixed  high  up  in  the  fore  part  of  the  stage,  one  on 
either  side.  A rheostat  for  10  amps.,  110  volts,  is  provided 
to  give  gradual  dimming  of  the  light,  and  a large  selection 
of  colours  can  be  obtained  in  very  gradual  steps. 

This  method  has  heen  adopted  in  the  Lessing  Theatre, 
Berlin,  and  is  very  satisfactory,  and  entirely  does  away 
with  any  sudden  change  of  light  intensity  between  the  front 
and  hack  of  the  stage.  The  source  of  light  is  invisible. — 
Technical  Review.  ^ 


THE  LAKE  COLERIDGE  HYDRO-ELECTRIC 
SCHEME.  ' 


In  the  course  of  a recent  address  the  New  Zealand 
Minister  of  Public  Works  said  that  the  Lake  Coleridge 
power  house  was  built  at  first  as  an  experiment,  but  the 
results  to-day  showed  that  only  a quarter  of  the  powder 
that  could  be  used  was  being  turned  out.  He  pointed  out 
that , where  the  capacity  of  the  plant  was  8,000  h.p.,  at 
present  1,500  «h.p.  more  than  this  amount  was  being  run 
on  the  plant,  which  was  getting  near  the  danger  point.  ■ 
Plant  was  being  provided  for  another  4,000  ft.p.  at  once, 
to  be  ready  for  wipter  use.  With  regard  to  the  cost  of 
the  new’  plant,  he  was  considering  various  tenders  with  a 
viewr  to  deciding  which  was  in  the  best  interests  of  the 
country.  In  1922  provision  would  be  made  for  another 
4,000  h.p.,  which  wrould  'bring  the  output  of  the  Lake 
Coleridge  power  station  up  to  16,000  h.p.  With  regard  to 
the  distribution  of  power,  he  stated  that  1,000  h.p.  would 
be  distributed  on  the  Timaru  line  to  Asbburton-Orari,  and 
500  h.p.  to  Banks  Peninsular,  Ellesmere  and  certain  other 
outlying  districts. 

All  the  money  which  had  been  set  aside  for  electrical 
extensions,  ,£'750.000,  would  be  spent.  Ihe  plans  and 
specifications  of  the  power  house' had  been  approved,  but 
certain  surveys  remained  to  be  made.  A new  10- ft.  tunnel 
and  a pipe  line  would,  w’hen Completed,  result  in  a capacity 
of  36.000  h.p.  It  would  be  necessary  also  to  double  the 
capacity  of  the  transmission  lines  to  Christchurch  and  make 
an  extension  to  South  Canterbury  and  also  to  North 
Canterbury. 

The  Minister  pointed  out  that  Gent,  operations  were 
restricted  only  bv  the  amount  of  money  available,  and 
there  W’as  nothing  to  prevent  them  going  to  the  ultimate 
capacity  of  Lake  Coleridge  but  lack  of  money.  It  wFas  neces- 
sary, however,  that  the  money  available  should  be  spent 
to  the  'best  advantage  of  New  Zealand  as  a wdiole,  and  in 
connection  with  the  various  other  schemes,  Arapuni,  Wai- 
karamoana  and  Mangahac  in  the  North  Island,  and  Marl- 
borough, Nelson,  \\  estland  and  Otago,  to  be  connected 
ultimately  with  Monowai  (Southland)  in  the  South,  Island. 
High  prices  and  insufficiency  of  supplies  and  also  of  labour 
had  delayed  progress  in  the  past. 

Christchurch  had  received  a considerable  start  over  the 
rest’  of  New  Zealand  in  the  industrial  advantages  it  pos- 
sessed due  to  electrical  assistance  it  received  from  Lake 
Coleridge  The  citv  had  great  possibilities  with  regard  to 
its  industries,  and  ’he  had  no  doubt  that’  if  double  power 
could  be  obtained  from  the  lake,  it  could  be  sold. 


Further  Hydro-Electric  Developments  in  France.— To  render 
he  Rhine  navigable  between  the  Swiss  frontier  and  Strassburg 
lateral  canal  125  km.  long  is  to  be  constructed.  The  fall  is 
06  metres,  necessitating  the  building  of  eight  locks,  at  each  of 
rhich  a hydro-electric  station  is  to  be  erected.  It  is  estimated 
hat  the  combined  maximum  capacity  will  be  550,000  kw 
?hich  with  900,000  kw.  available  from  the  Rhone  will  enable 
"ranee  to  cut  down  her  pre-war  coal  imports  by  about  50  per 
ent.,  between  9 and  10  million  tons  per  annum. 
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For  your  Business  Bookshelf. 

Today,  present  needs  and  future  plans  are  constantly  raising  through 
the  Business  World  the  question  of  Electrical  Equipment. 

It  is  a problem  the  consideration  of  which  constantly  recurs,  for 
output  is  the  great  essential,  and  no  other  factor  will  do  so  much  as  will  the 
application  of  Electricity  in  promoting  that  in  maximum  degree. 

These  conditions  should  impel  you  to  keep  a place  on  your  Business 
Bookshelf  for  Catalogues  such  as  those  we  illustrate  above. 

These  are  but  a selection  of  the  series,  which  we  issue  in  Sectional 
form,  and  will  gladly  forward  bound  in  handsome  binder  to  any  interested 
enquirer. 

JOHNSON  & PHILLIPS,  LTD.,  Charlton,  London,  S.E.7. 

City  Office: — 12,  Union  Court,  Old  Broad  Street,  E.C.7. 

Branches  at  Birmingham,  Bristol,  Cardiff,  Glasgow,  Manchester,  Xewcastle- 
on-Tyne,  Porlstnouth  and  Sydney  (N.S.W.). 


A BUSINESS 


NECESSITY  ! 

THE  EQUIPMENT  OF  OFFICE 
OR  FACTORY  IS  INCOMPLETE 
WITHOUT 

Western - Electric 

Interphones 

With  such  a system  the  busy  man  can  keep  in  touch 
with  every  part  of  his  plant  and  can  connect  with 
any  section  by  simply  pressing  a button. 

Our  range  of  these,  intercommunication  instruments  is 

COMPLETE. 

Our  staff  of  Telephone  Engineers  is  always  at  the  disposal 
of  our  customers  to  give  absolutely  impartial  advice  on  all 
telephone  matters. 


Write  us  for 
full  Particulars1: 


WesferrfEJtcTr/’c  CmpjntjLvniTed. 


Works:  NORTH  WOOLWICH, 
LONDON,  E. 
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W.  T.  Henley’s 
Telegraph  Works 
Co.,  Ltd., 
Blomfield  Street, 
London,  E.C.2. 


M9 


AN  intimate  knowledge  of  the  construction  of 
the  cable  ; an  experience  in  how  to  handle 
it  on  the  job,  often  in  cramped  conditions, 
the  method  of  bending,  uncoiling  and  laying;  the 
avoidance  of  water,  gas  and  sewer  pipes  ; the  proper 
supervision  of  jointing  ; the  course  to  adopt  in  the 
sudden  appearance  of  some  unforeseen  contingency 
— all  these  qualifications  are  required  of  the  Cable 
Laying  Engineer.  Our  unequalled  experience  in 
laying  electric  cables  assures  that  all  our  engineers 
possess  the  proper  qualifications  wherever  they  are 
called  upon  to  install 


HEIM  LEY 

CABLES 


LOCAL  ADVERTISING  MADE  EASY. 


PRESS 

ADVERTISING 

for 

ELECTRICITY 

SUPPLY 

AUTHORITIES 

and 

CONTRACTORS. 


(Now  ready.) 


This  publication  contains  examples 
of  Seasonal  and  Illustrated  Adver- 
tisements, and  instructions  with 
regard  to  preparation  of  copy  and 
lay-out. 

Specimen  advertisements  are  in- 
cluded which  require  only  the  in- 
sertion of  advertiser’s  name  and 
address. 

Electrical  Contractors  and  Supply 
Engineers  interested  in  Local  Press 
or  Magazine  Publicity  should  send  to 
THE  ELECTRICAL  DEVELOPMENT 
ASSOCIATION,  84,  Kingsway,  W.C.2. 
for  a copy.  Price  2/6,  post  free. 


MOTORS,  A.C.  & D.C. 
DYNAMOS. 

MOTOR  GENERATORS. 


“ HIGBRO,"  B’HAM 


CENTRAL  1648  BCH.  EX. 


HIGGS(hB)BROS 


SAND  PITS 


BIRMINGHAM. 
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This  fills  a long  felt  want 

Are  you  including*  the  “ Electrolux  ” — the 
Portable  Cleaning  Apparatus  with  the  in- 
ternal dust  bag — in  your  Sales  campaign  ? 
If  not,  write  at  once  for  details  of  our 
Special  offer  to  supply  demonstration 
machines  to  the  Trade. 


Z Electric  Lamp  and 
Supplies  Co..  Ltd.. 
^ ^ THE  “PORTABLE"  Newman  Street. 

CLEANING  APPARATUS  London.  W.l. 
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TO  OTO  ESADSB8. 

Bmomcot  4 published  every  Friday,  and.  If  ordered,  la  eu  sale  at  the 
priaoipal  Bailway  Station  Bookstalls  and  Newsagents  on  that  day.  Zt  has 
a wary  large  sale  throughout  the  United  Kingdom,  as  well 
as  in  the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
tsdiridoal  contributors,  nor  does  he  necessarily  identify  himself  with 
their  views. 

Questions  to  whiob  an  answer  is  required  must  be  accompanied  by  a 
M.  stamp  for  reply.  When  considered  of  sufficient  interest  the  answer 
will  probably  appear  in  the  paper. 

New  advertisements  for  the  displayed  oolumns  and  alterations  to  existing 
ease  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
ef  the  following  Friday.  .This  is  important.  Rate  quoted  on  appliontion. 
Nsbseription. — 17s.  6d.  a year,  9s.  half-year,  4s.  6d.  a quarter  in  advanoe, 
postage  prepaid  in  the  United  Kingdom  mnd  abroad. 

All  remittances  payable  to  the  Publishers,  S.  Ubntkll  and  GO.,  L»„ 
•N,  Maiden  Lane.  London,  W.G.2.  Telephone,  No.  2460  Gerrard. 


Current  Topics. 

The  British  manufacturer  is  proverbially  mute  with 
regard  to  the  goods1  he  sells,  or  tries  to  sell.  He  is 
gradually  yielding  to  the  arguments 
Salesmanship — in  favour  of  intensive  advertising, 
A Neglected  but  even  so,  he  is  yet  far  from 
Opportunity.  getting  the  full  value  out  of  such 
publicity  as  is  available  to  him  at 
comparatively  small  cost.  If  any  ifeader  will  reflect 
for  a few  minutes  he  will  realise  fhat  there  is  scarcely 
any  article  or  appliance  exposed  for  sale  which  carries 
with  it  explicit  directions  for  obtaining  the  best  results 
from  its  use,  or  directing  attention  to  its  possibilities 
in  directions  other  than  the  one  for  which  it  is 
expressly  designed  and  marketed.  Take  the 
ubiquitous  safety  razor  for  example.  Thousands  of 
these  have  been  sold,  and  there  are  still  thousands  of 
shavers  who,  having  expended  the  money  on  a “ safety, ” 
still  stick  to  the  old-fashioned  kind,  simply  because 
they  have  not  acquired  the  knack  of  getting  the  best 
results  from  the  more  modern  and  efficient  article. 


I will  admit  that  I did  not  like  a safety  razor  myself 
the  first  half  dozen  times  I used  it,  but  I persevered, 
and  now  I would  not  return  to  the  old  love  on  any 
account.  There  were  no  simple  instructions  issued 
with  my  razor  by  the  manufacturer,  or  I should 
probably  have  mastered  its  tricks  inside  the  first 
five  minutes  instead  of  having  to  find  out  by  experi- 
ence. It  is  the  same  with  practically  all  mechanism 
and  labour-saving  devices.  Some  ingenious  individual 
conceives  the  idea  and  has  it  carried  out  by  a com- 
petent manufacturer,  and  the  goods  are  ultimately 
placed  on  the  market  without  a word  as  to  the  means 
of  obtaining  maximum  efficiency.  One  sees  a plate 
marked  “oil,**  but  one  is  not  told  when  or  how  often 


to  apply  lubrication,  what  kind  of  oil  is  best  suited  to 
that  particular  movement,  what  quantity  to  apply,  or 
anything  else  beyond  the  fact  that  there  is  an  orifice 
a P.d  that  it  is  intended  for  the  reception  of  oil/  As 
a practical  outcome  I have  seen  a big  engine-room  oil- 
can half-emptied  into  a near-by  commutator  inspection 
opening,  to  the  great  detriment  of  commutation. 


A certain  firm  of  my  acquaintance  bought  one  of  the 
small  rotary  printing  outfits  the  other  day  for  use  in 
circularising  its  customers.  There  were  no  instruc- 
tions issued  with  this  somewhat  complex  mechanism, 
and,  although  a girl  was,  sent  to  give  practical  demon- 
strations at  the  outset,  the  ultimate  operator  was  left 
to  gain  her  experience  as  best  she  could.  The  pur- 
chaser tackled  the  salesman  on  this  point  and  was  told 
that  it  was  the  policy  of  the  makers  of  the  machine 
not  to  isisue  comprehensive  instruction  booklets  be- 
cause it  tempted  users  to  tamper  with  the  adjustments 
unnecessarily.  My  friend  insisted  on  a booklet  and 
ultimately  obtained  one,  after  experiencing  all  kinds 
of  initial  difficulties  in  the  use  of  the  machine.  Intelli- 
gent application  of  the  hints  given  in  the  (book  has 
since  resulted  in  excellent  printing,  and  the  essential 
adjustments  are  now  thoroughly  understood  and 
maintained. 


What  is  true  of  the  simple  devices  is  equally  applic- 
able to  the  more  complex  installations.  Take  a 
collection  of  electrical  devices,  such  as  are  incorporated 
in  an  elaborate  power  sw  itchboard  for  example.  Such 
a board  probably  bears  components  emanating  from 
several  different  makers,  each  specialising  in  his  own 
particular  product.  Circuit-breakers,  voltmeters, 
ammeters,  fuses,  interlocking  gear,  etc.,  all  enter 
into  the  constitution  of  such,  a switchboard,  and  each 
piece  of  mechanism  or  instrument  has  its  own  par- 
ticular adjustments  and  settings  designed  to  give  the 
best  results.  All  these  should  be  passed  on  to  the 
ultimate  user  in  clear  and  comprehensrve  terms,  illus- 
trated if  necessary  by  diagrams.  In  those  rare  cases 
where  instruction  labels  are  attached  to  components 
which  are  going  to  be  assembled  by  another  manu- 
facturer they  should  be  left  in  situ  for  the  benefit 
of  the  customer,  and  not  detached  or  lost. 

' A specific  and  particular  case  is  that  of  storage 
batteries,  which  form  a part  of  so  many  electrical 
installations  of  one  kind  or  another.  The  storage 
battery  maker  is  the  best  judge  of  how  his  product 
should  be  handled  and  maintained,  and  any  instruc- 
tions he  may  issue  with  his  batteries  should  he  handed 
on  intact  and  without  modification  or  addition  to  the 
ultimate  user,  who  is  then  in  a position  to  fix  the  blame 
in  the  proper  quarter  if  the  battery  does  not  function 
satisfactorily.  I know  of  one  case  w-here  a customer 
put  sal-ammcniac  into  a set  of  accumulators  because 
the  voltage  of  his  system  was  low  and  it  was  the  only 
way  in  which  he  had  seen  electric  batteries  of  the 
front-door  bell  variety  brought  up  to  scratch  by  the 
local  plumber-electrician.  Needless  to  add,  no  specific 
instructions  had  been  issued  with  that  battery. 


It  is  quite  easv  to  understand  this  failing  on  the  part 
of  the  average  manufacturer  in  properly  educating  his 
clients  up  to  the  use  of  the  applances  he  manufactures. 
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The  maker  himself  is  a specialist,  and  is  $0  familiar 
with  his  own  goods,  as  are  also  his  staff,  that  they  are 
all  apt  to  think  that  every  customer  is  equally  familiar 
with  their  products.  They  instinctively  carry  out  the 
necessary  offices  in  connection  with  adjustment  and 
maintenance,  and  quite  overlook  the.  fact  that  the 
average  buyer  has  probably  never  seen  the  product 
before,  and  is  quite  a novice  in  handling  it.  The  idea 
of  a brief  elementary  treatise  on  its  functions  appeals 
to  them  as  childish  and  unnecessary  owing  to  their 
very  familiarity.  To  compile  a satisfactory  set  of 
instructions  it  is  necessary  for  the  expert  to  mentally 
place  himself  in  the  position  of  the  novice  purchaser, 
and  realise  for  the  moment  that  he  is  absolutely 
ignorant  of  the  why  and  wherefore  of  every  detail.  It 
is  not  an  easy  task,  and  it  is  sometimes  better  to  call 
in  the  services  of  an  outsider  in  compiling  such  data.  I 


It  was  a fresh-water  eel  which  some  time  ago  held 
up  the  electricity  supply  of  Bettwsry-Coed,  and  now  it 
is  reported  that  a real  sea-going 
Zoological  conger  was  responsible  for  derang- 
Breakdowns.  ing  the  force-pump  and  stopping  the 
tramways  at  Plymouth.  Quite 
recently  at  the  same  town  a live  rat  created  a dead 
short  by  establishing  contact  with  a ‘ quick  ” wire.  If 
the  usual  lay  reporter  gets  to  work  on  this  we  shall 
probably  hear  the  tale  of  the  (amp)-hare  which  volted 
over  the  squirrel-cage  motor  and  went  to  earth  in  the 
condenser  after  pinching  all  the  currents.  Watt? 


The  difference  beween  “ Trusts  " and  legitimate 
trade  “ Associations  ” is  admirably  exemplified  in  the 
recently  published  report  of  the  sub- 
A Clear  committee  appointed  by  the  Standing 
Conscience.  Committee  on  Trusts  which  has  in- 
vestigated alleged  profiteering  by 
cable  makers.  There  are  three  principal  associations 
concerned,  viz.,  the  Cable  Makers’  Association,  the 
Telephone  Cable  Makers’  Association,  and  the  High 
Conductivity  Copper  Association,  all  of  which  arrange 
among  themselves  the  ruling  market  prices  of  their 
respective  commodities.  The  sub-committee  find  that 
the  C.M.A.  has  been  largely  instrumental  in  creating 
and  maintaining  the  prosperity  of  the  industry  in  this 
country,  and  that  its  operations  have  been  favourable 
to  the  improvement  of  quality.  From  the  evidence 
before  them,  the  suib-committee  have  not  cause  to 
believe  that  any  of  these  associations  have  acted 
unreasonably,,  and  the  higher  prices  charged  in  some 
instances  are  willingly  paid  by  the  largest  cable  users 
as  an  insurance  against  interruption  of  electricity 
supply  through  ('able  breakdown  and  as  a guarantee 
of  durability.  Experiences  with  Continental  cables  in 
this  country  amply  bear  out  the  committee’s  findings. 

Elf.ktkon. 


Outing. — The  Bristol,  Cardiff,  and  Swansea  staffs  of  the 
Edison  Swan  Electric  Company,  I.td.,  held  their  annual  outing 
on  the  8th  inst.,  when  the  \Vye  Valley  was  visited  by  motor 
coach.  Leaving  Bristol  at  9.30  a.m.,  Tintem  was  reached 
about  three  o'clock,  and  the  company,  numbering  about  70, 
indulged  in  various  sports  until  tea-time.  Alter  tea,  which 
was  held  at  the  Royal  George  Hotel,  an  impromptu  concert 
very  agreeably  occupied  the  time  until  6.30,  when  the  return 
journey  was  commenced.  Bristol  being  eventually  reached  about 
1 T.^n  p.m 


ELEMENTARY  DETERMINANTS 
With  Special  Reference  to  Kirchhoff’s  Laws- 
By  H.  P.  Few, 

Silver  Medallist  in  Telegraphy,  etc. 

Tenth  Article. 

Note. — The  aim  of  these  articles  is  to  bring  out  prominently  the  advantages  of 
employing  determinants,  in  conjunction  with  KirchnofTs  laws,  for  finding  current 
values  in  complicated  networks  of  conductors.  The  previous  articles  appeared  in 
our  issues  of  June  25,  August  6 and  27,  September  17,  October  22,  Decembers, 
1920,  February  25,  March  25,  and  May  6,  1921,  and  gave  an  account,  inter  alia , 
of  Kirchhoff’s  laws  and  corollaries,  Maxwell’s  cyclic  equations,  general  methods  of 
evaluating  determinants,  application  of  determinants  to  finding  current  values  in 
simple  networks,  including  the  Wheatstone  Bridge,  Thomson  double  bridge,  bridge 
duplex  system  of  telegraphy,  etc.  This  article  deals  with  the  “leak”  system  of 
telegraphy. 

In  this  article  we  employ  the  methods  of  deter- 
minants for  finding  the  values  of  the  currents  passing 
through  the  receiving  instruments  of  a number  of 
telegraph  stations,  all  connected  in  " leak  ” and  all 
! supplied  by  working  current  from  a single  battery  at 
| the  head  office  : — 


Fig.  23. 


The  skeleton  connections  of  a 4-office  system  are 
shown  in  Fig.  23,  where  rx  represents  the  resistance  of 
the  head  office  apparatus,  including  that  of  the  battery 
of  electromotive  force  e ; r3,  r5  and  r7  are  the  resist- 
ances of  the  apparatus  at  the  out-stations,  and  r2 , r4 
and  r0  are  the  respective  line  resistances  between  the 
offices. 

Our  object  is  to  find  the  values  of  the  currents  which 
will  be  available  for  operating  the  receiving  instruments 
at  each  of  the  out-stations. 

Let  x,  r,  and  2 be  the  cyclic  currents  flowing  in  the 
meshes  as  shown  in  the  figure.  Then  by  Maxwell’s 
rule  we  form  the  three  equations — 

* (r>  +r2  + r3)  - y r3  =e 

- x r3  + v (r3  +r,  + r5)  - zrs  =o 

-y  rb  + ~ (r3+r0+r,)  =o 

Forming  the  determinant  for  .v— 

j e -r3  o I 

0 (r3  +rt  +r5)  -r6 

1 0 zh + tjl  + rA 

(fx  + U+rj  -r3  o 

- r3  (r3  + r,  + r„)  -rb 
0 -rs  (rb+r6  + r:) 

and  expanding  and  multiplying  out,  we  get — 

c\(r3  + r,  + n)  (n  + fc,  +V?)~  } 

t (fi  + r2  + r3)  (r3  + r,  + rs)  (rb  + re  + r7)~  r52  (r,  + r2  + 

f3) } - (fs  + r6  + r:) 
e { (r3  + rt)  (r,  + r,,  +r:)  + r3  (r6  + r;)  | 

i (r>  + rs)  (r3  + rt)  + r3,  r, } (rs  + r6  + r,)  + rs  (re  + r:) 

(r,  + r3  + r3) 

Forming  the  determinant  for  y — 

(ri  + r3  + r3)  e o | 

- r3  0 — r3  : 

: J> 0 (r,_+r(1  + rT) 

y ' A 
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where  the  denominator  A is  as  before. 

er3  (r±+  r„  + r7) 

A 


Thus — 


y = 


The  determinant  for  ~ is 
,(r,  + r3  + r3 


-r a 

(r3  + r,  + r.' 
- r,. 


which  gives — 


A 


c r*  r. 


A 


and  this  gives  the  current  flowing  through  r6  and  r7, 
through  the  receiving  instrument  at  the  out-station 
farthest  from  the  head  office.  To  find  the  current 
flowing  through  r3,  i,e.,  through  the  first  out-station’s 
apparatus,  we  must  subtract  the  y-cyclic  current  from 
the  .r-cyclic  cuiTent.  thus — 

e\  (r,  + rA  +r6)  (ra  + rn  + r7)  - r?  - (rA  + re  + r7) } 

*-y~ * 

e j (r,  + r3)  (r,  + r„  + r.)-rs3 1 

A- 

_ e\rK  (rs  + r,  + r,)  + r,  (r6  + r7)} 

A 

To  find  the  current  flowing  through  r5,  i.e.,  through 
the  second  out-station  apparatus,  we  may  subtract 
the  z-cyclic  current  from  the  y-cyclic  current,  thus — 

y_._  g > ^3  (^5  + 4-  ^7)  ZlllA 

" “ A 

= er3(r0  +r:) 

A 

Suppose  r2  =r3  =r4  =r5  =r6  +r7  =r,  then  the  denominator 
A = { (r,  +2 r)  (3 r)  (2 r)  - r3  (r,  +2 r)  i - r3(2r). 

= (r7  + 2 r)  y2  - 2 r2 
='s  (5>i  + 8r) 

••••(!) 


er‘ 

Z=  A - 


and 


5ri  +Sr 
_ e (2 r2)  - er2  _ e 
A 5r\  +8^ 

e i (y.  2 r - r1)  - 2r2} 


.(2) 


* -y  = 


A 


3 er_ 


3e 

>1  + 8r 


(3) 


r2(5^  + 8r) 

This  case  obtains  in  practice  on  a 4-station  direct- 
current  circuit  with  universal  connections  joined  to  a 
concentrator.  The  resistances  of  the  sections  bf  line 
between  the  out-stations  are  made  as  nearly  as  possible 
equal,  and  also  equal  to  the  leaks.  Fig.  24  shows  a 
typical  circuit  where  the  head  office  key  is  depressed. 


which  is  the  current  through  the  last  station. 

From  (2)  y - z = z = 12.63  milliamperes, 
which  is  the  current  through  the  second  out-station. 

XT  /X  3 X 120  X 1000 

From  (3),  -rA’=(^30-0y+(8-xl5oor37-89mi]liamperoS) 

which  is  the  current  through  the  first  out-station. 

The  current  passing  through  the  battery  at  the  head 
office  is — 

(*-y)  + ty  -~)  + ~=  * 

= 37.89  -f-  12.63+  1-2*63  = 63.15  milliamperes. 

To  find  the  resistance  of  a system  of  conductors  such 
as  shown  in  Fig.  23,  we  note  that  the  joint  resistance  of 
the  conductors  from  the  last  junction  is— 

J±  (rc  + r~) 
r6+r0+  r7 

and  from  the  preceding  junction  the  joint  resistance  is — 


(*»  + ra  + r.)  + r.„  (r„  + r,)  1 


' (r3  + O (r3  + r,+  r7)  + rs  (rs  + r,) 

and  finally  for  the  whole  system  of  conductors  we  find 
the  joint  resistance  is—  [ + rt+r,) +rl(r,  + r,)} 

+ rt)  { {rt  + r4)  (rs  + r0  + r;)  + r,  (r,  + r,)  { + r3  { rjr„ 


(r3  + rt)  (rs  + r3  + r,)  + r5  {rc  + r;) 


[+»■») 


_ { (jj  + rt)  (rt  + r,)  + r,  r,  j (r,  + r0  + r.)  + rt  (r6  + r-)  (r,  +>, 
</,  + rt)  (r3  + + r,)  + r3  (re  + r-) 

■ x = * = e + n)  + r« + rA  + (r° + rA 

R {('i  +r3)  (r3  + r4)  + r,rt } (r,  + rt  +r7)  + rs (r„  + 
r7)  (r,  + r3  + r3) 

a result  already  obtained.  In  the  foregoing  method 
of  obtaining  tHe  equivalent  resistance,  the  quantities 
to  be  operated  on  become  more  and  more  unwieldy 
as  the  number  of  leaks  increases.  The  above  example 
is  a particular  case  of  the  general  one  of  a telegraph 
line  from  which  the  current  leaks  over  the  insulators 
or  through  the  insulating  medium.  In  Fig.  25  let  PQ  be 


Fig.  24. 

Here  = 300,  r = 1000,  and  e = 120  ohms. 

From  (1)  z = 120  x IQQ(? =12.63  milliamperes, 

KOm  W (5  X 300)  + (8  x IOOO)  J F 


. 

& 

& fn-t 

k 

V 

5. 

5 

* 

r ^ 

A 

1 > 

f y 

' ) 

Rk 

' \ 

Fig.  25. 

i 

a telegraph  line  with  leaks  of  resistance  R„  R„ 

R t U Rat  and  let  the  resistances  of  the  sections  of  line 

between  the  successive  leaks  be  rlt  r3, r,„  rD+1. 

Current  arriving  at  /,„  from  P,  has  two  paths  open  to 
it  to  earth  via  Ru  and  rn  + „ hence  the  joint  resistance 
from  /„  is — 

1 

— 

R.;  rn  + l 

and  from  the  point  the  resistance  is—  , 

1 _[_  1 

Rn  +1 


The  current  arriving  at  the  point /n+1  has,  however, 
two  paths  open  to  it,  one  through  the  leak  J?„_  i,  the 
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other  past  fa  to  earth.  These  paths  are  in  parallel, 
and  we  have  accordingly — ( 


Rn  + r„  + , 

which  written  in  the  fornr  of  a continued  fraction  is — 

1 1 1 _i  j 1 

fl  + r2  + + rn  + R*  +rn  + , 


UNDERGROUND  HAULAGE  BELLS  AND  TELE- 
PHONES: TROUBLES  AND  THEIR  REMEDIES.* 

By  J.  S.  Kendal. 

(Continued  from  page  332.) 

In  some  cases  annoyance  is  caused  by  the  gongs  becoming 
loose,  some  gongs  being  provided  with  a round  hole  and 
secured  by  a single  nut  which  can  easily  be  slackened  by 
turning  the  gong.  A square  hole  or  a pin  would  obviate 
this  trouble,  and'  the  gong  standard  should  also  be  sequrely 
fixed  to  the  base  to  prevent  turning ; a simple  round 
standard  riveted  in  is  not  of  much  use.  Bell  hammers  also 
have  a tendency  to  become  loose  after  the  repeated  blows 
of  sometimes  only  a week’s  use,  with  the  result  that  they 
fail  to  strike  “the  gong. 

Point*  to  be  considered  in  the  choice  of  pushes  or  keys 
are  the  strength  of  springs  and  contacts,  clearance  of  ter- 
minals in  case,  and  the  freedom  of  operation  when  used 
by  persons  with  muddy  hands  in  wet  places ; it  is  found 
that  some  types  are  prevented  from  working  by  becoming 


♦Paper  read  December  18,  iq^o,  before  the  North  of 
England  Branch  of  the  Association  of  Mining  Electrical 
Engineers. 


choked  with  dirt  as  shown  in  Fig.  4.  This  latter  trouble 
has  in  many  cases  been  greatly  reduced  bv  the  use  of 
stra'ight-ended  plungers  packed  with  vaseline.  Anomalies 
in  design  will  sometimes  oe  found,  such  as  keys  wirtih  flame- 
tight  lids  and  plungers  but  having  plain  bushed  holes  for 
wiring;  telephones  fitted  with  packing  glands  for  wires 
and  cords  but  having  lids  which  are  very  rough  and  not 
tight  in,  any  sense. 

While  referring  to  telephone  design  it  is  to  be  noted  that 
here  is  abundant  scope  lor  improvement.  It  is  particularly 
necessary  to  protest  against  the  inaccessibility  of  almost  all 
mining  types  ; designers  should  consider  that  the  majority 
of  mining  telephones  are  in  almost  continual  use  through- 
out the  working* da v under  conditions  which  are  far  (from 
being  ideal  and  that  their  adjustment  is  a vastly  different 
proposition  to  that  of  surface  instruments.  More  extended 
use  might  be  made  of  a type  which  allows  of  the  whole 
instrument  being  removed  without  interference  with  any 
external  wiring  or  battery  connections,  connection  to  the 
instrument  being  made  by  means  of  a contact  block  and 
spring  fingers. 

The  whole  of  the  telephone  parts  should  be  standardised 
and  interchangeable.  Some  makes  will  be  found  satis- 
factory in  this  respect,  whilst  with  others,  notably  wood 
telephones  in  iron  cases,  although  the  component  parts  may 
be  interchangeable,  yet  the  complete  instrument  will  only 
fit  into  its  original  case.  This  type  of  construction  should 
be  abandoned  for  mining  work  and  an  all-metal  self- 
contained  style  adopted.  With  regard  to  the  wooden  in- 
strument in  a metal  case,  makers  frequently  overlook  the 
fact  that  with  a standard  magneto  telephone  the  spindle 
and  driving  handle  of  the  magneto  is  alive,  and  that  when 
placed  in  an  iron  case'  either  the  handle  or  the  gland 
through  which  it  passes  should  be  insulated  from  the  case, 
or  otherwise  the  whole  case  becomes  alive  when  a person 
is  turning  the  handle.  Unpleasant  shocks  are  obtained 
and  much  trouble  caused  through  inattention  to  this  detail. 
Even  wfhere  an  insulated  coupling  is  provided  between  the 
magneto  and  the  “handle  it  is  often  a source  of  'trouble 
owing  to  weak  mechanical  construction.  Receivers  of  the 
movable  arm  type  are  not  much  in  evidence.,  their  use  in 
high  seams  might  obviate  trouble  due  to  broken  cords,  but 
they  are  not  suitable  for  low  seams  owing  to  the  uncom- 
fortable position  which  would  have  to  be  adopted  by  anyone 
using  same.  Where  receiver  cords  are  used  the  .terminals 
and  wires  should!  be  relieved  of  any  weight  and  the  cords 
should  preferably  leave  the  telephone  ease  in  a downward 
direction,  because  much  trouble  is  experienced  by  cords  being 
cut  due  to  the  use  of  a horizontal  or  side  entrance  gland. 

Before  leaving  this  subject,  mention  may  be  made  of  the 
inadequate  fixing  arrangements  frequently  found  on  ap- 
paratus of  all  kinds.  For  *instance,  one  often  meets  witih 
apparatus  having  ridiculously  small  cast-on  lugs  with  small 
screw  holes  and  insufficient  metal  to  allow  olf  such  holes 
being  enlarged  for  stronger  screws.  Even  where  strong 
fittings  are  provided  tne  holes  are  often  inconveniently 
placed  ; in  one  :nstance  two  holes  for  fixing  an  iron-clad 
bell  aire  [found  in  exact  line  with  two  ether  screws  securing 
the  cover,  and  it  is  hardly  practicable  to  fix  such’  a bell  by 
ordinary'  screws  except  by  driving  them  in  a slanting 
direction. 

Switches  should  be  of  substantial  construction,  with 
strong  arms  having  ample  contact  surface  and  fitted  with 
decent-sized  terminals. 

Having  drawn  attention  to  these  defects,  it  is  only  fair 
to  say  that  in  some  cases  they  have  been  attended  to, 
although  it  is  hardly  possible  to  find  any  one  piece  of 
apparatus  which  is  all  that  can  be  desired.  In  passing, 
it  may  be  stated  that  the  choice  and  use  of  a good,  tvpe  of 
apparatus  will  'have  a vast  effect  upon  the  satisfactory 
working  of  mining  signals  and  will  help  greatly  to  smooth 
over  difficulties  met  with  in  keeping  underground  traffic 
on  -the  move  and  thereby  preventing  delays  and  loss  of 
output. 

With  regard  to  the  system  of  working  haulage  signals, 
requirements  are  so  varied  that  it  is  almost  impossible  to 
keep  to  any  one  system  throughout  any  colliery.  The 
svstems  of  haulage  in  use,  modes  of  working  at  junctions, 
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changing  of  ropes,  etc.,  have  to  be  studied  in  planning  any 
signal  /system.  In  fact  no  system  of  signalling  can  be 
specially  mentioned  to  suit  all  conditions,  but  each  case 
must  be  settled  individually. 

(To  be  .continued.) 


Questions  and  Answers  by  Practical  Men. 

niBs. 

Questions  : We  invite  out  readers  to  send  us  questions,  preferably  on 
technical  problems  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  te 
under  " Answers  to  Correspondents  " or  replies  will  be  invited  from  our 
readers.  One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column. 

Anbw«ir8:  A fee  of  10#.  will  be  paid  for  the  answer  which  tee  ponstder 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best. 
In  fudging  the  replies,  importance  will  be  attached  to  clearness  and  con- 
ciseness, us  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion , the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript . Com- 
petitors may  adopt  a " nom  de  plume,”  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith . No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor  s decision 
is  final. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  er  second  prize  the  most  times 
during  the  next  twelve  months. 

The  words  " Questions  and  Answers'*  or  " Q ” and  ” A *'  should  be 
placed  at  the  top  left-hand  oomer  of  ail  letters  intended  for  this  column. 

Question  No.  119. 

There  were  9ome  fuse  boards  recently  delivered  to  our 
works.  The  'fuse  clips  are  fixed  to  iron  rods  insulated  with 
what  appears  to  be  mica  or  micanite.  I would  like  to  know 
how  mica  is  placed  round  the  iron  rods  in  this  manner,  and 
what  material  I shall  require  to  insulate  the  rods  if  a break- 
down should  occur. — “ Cup/' 

Question  No.  120. 

The  distance  between  my  house  and  a store  is  two  miles. 
1 wish  to  rig  up  a signalling  apparatus  between  them  so  that 
I can  be  called  up  at  the  store  if  I am  required  at  the  house. 
I do  not  wish  to  go  to  the  expense  of  fitting  electric  bells 
on  account  of  the  cost  of  wife  and  the  inconvenience  of 
running  them.  Can  I use  a system  of  wireless?  Jf  so, 
please  can  you  give  me  some  details  that  will  assist  me? 
— “ Coherer/' 

(Replies  to  Questions  Nos.  119  and  120  must  be  received 
not  later  than  June  25,  1921.) 


Personal. — Mr.  L.  W.  Wild,  ^1. I.E.E.,  Physicist  to  Automatic 
and  Electric  Furnaces,  Ltd.,  saded  on  the  “ Olympic  ” on  the 
15th  inst.  for  New  York,  where,  by  arrangement  with  leading 
manufacturers,  he  will  give  practical  demonstrations  of  Wild- 
Barfield  Automatic  Steel  Hardening  Furnaces. 

Birueo  Peebles  and  Co.,  Ltd. — Mr.  Arthur  T.  Smith,  A.M.I.E.E., 
of  Albion  House,  Hanley,  Stoke-on-Trent,  has  been  appointed 
Agent  for  the  Midland  Counties  of  England.  The  Counties 
covered  by  the  Agency  are  Stafford,  Derby,  Nottingham, 
Lincoln,  Rutland,  Leicester,  Warwick,  Worcester  and  Salop. 

E.  D.  A.  Economy  in  Postage.— The  Director  of  the  British 
Electrical  Development  Association  desires  to  state  that  informa- 
tion and  enquiries  may,  in  future,  be  sent  under  same  cover  as 
circulars.  Engineers,  managers  and  others  are  requested  to 
open  and  examine  carefully  all  sample  parcels  of  publicity  matter 
and  other  communications  from  E.D.A.  as  received. 

I . E.  E.  Conversazione. — The  Deputation  of  American  engineers 
now  on  a visit  to  this  country  for  the  purpose  of  expressing  their 
appreciation  of  the  work  done  by  British  Engineers  in  the  War 
will  be  present  at  the  I.E.E.  Conversazione,  to  be  held  on 
Thursday,  the  30th  inst.,  at  the  Natural  History  Museum. 
About  10  p.m,  Mr.  Ambrose  Swasey  (Chairman  of  the  Deputation) 
will  speak  in  the  Central  Hall  of  the  Museum,  and  he  will  be 
followed  by  Dr.  F.  B.  Jewett  (Vice-President  Amei.  Inst.  E.E.), 
who  Will  convey  a message  from  the  American  Inst,  of  E.E.  to 
our  own  Institution.  The  Deputation  numbers  20  and  includes 
Dr.  A.  E.  Kennelly  (Past-Piesident  Amer.  Inst.  E.E.)  and  Major- 
Gen.  G.  O.  Squier,  also  representing  the  Amer.  Inst.  E.E. 


SHIP  ELECTRICAL  EQUIPMENT  REGULATIONS. 

The  rules  relating  to  the  dbove  recently  issued  by  the 
I.E.E.  have  done  much  towards  the  standardisation  of 
electrical  installations  on  Ships — they  have  been  adopted, 
with  certain  omissions,  by  Lloyd’s  Registry  of  Shipping 
and  are  now  in  force  for  all  ships  built  under  theii;  survey 
throughout  the  world.  Moreover,  very  few  questions, 
indeed,  have  arisen  in  connection  with  them.'  However, 
according  to  the  Miav-June  issue  of  the  Channel , there 
appears  to  ibe  a field  for  careful  investigation  by  the 
I.E.E.,  in  consultation  with  owners  and  builders,  of 
reducing  to  a minimum  the' types  of  cables  to  be  used  and 
the  methods  yi  fixing  them.  This  appears  to  be  a reform 
of  much  importance,  as  it  would  enable  shipbuilders  to 
carry  reasonable  stocks  of  the  standard  cables  agreed  upon. 

Although  the  cables  must  withstand  moist  salt  air,  high 
temperatures  encountered  in  engine  and  boiler  rooms,  low 
temperatures  experienced  in  cold  chambers,  mechanical 
injury  possible  in  holds,  crew’s  quarters,  etc.,  and  sea  and 
rain  water  in  exposed  positions,  an  examination  of  vessels 
of  different  companies,  or  a perusal  of  their  specifications, 
will  show  clearly  that,  to  meet  any  one  pf  these  general 
conditions,  cables  di liering  widely  in  composition  are  adopted 
and  various  methods  applied  to  their  erection.  Taking  the 
engine  room  as  a particular  example,  says  our  contem- 
porary, we  find  V.LR.  cables  run  in  wood  casing,  in  gal- 
vanised conduit,  or  op  porcelain  cleats;  L.C;  (lead  covered) 
cables  attached  by  brass  clips  to  the  ship’s  structure  or 
separated  from  the  ironwork  by  wooden  grounds,  or  fixed 
to  perforated  metal  trays;  L.C.  and  A.  (lead  covered  and 
armoured!)  cables  clipped  to  ironwork,  wood  grounds  or 
metal  trays;  V.I.R  armoured  cables  (without  lead  sheath- 
ing) or  “ Cab- tyre”  sheathed  cables  fixed  in  similar  ways ; 
and  still  another  alternative — bare  copper  run  on  insulators 
contained  in  sheet-inon  casing.  This  latter  has  been  applied 
only  to  mains  between  dynamos  and  switchboards,  we 
understand,  and  clearly  would  not  be  suitable  for  general 
wirng.  Types  of  cables  are  numerous,  viz.,  V.I.R. ; plain 
L.C. ; L.C.  with  braided  asbestos  covering ; L.C.  jute 
served  and  galvanised  steel  wire  armoured ; the  same  with- 
out jute  servirg ; L.C.  jute  served,  armoured  and  braided 
/overall  ; the  same  without  jute  serving ; V.I.R.  with  cab- 
tyre  rubber  sheathing ; and  the  same  but  braided  outside. 

Reviews  of  Books,  8lc. 


[Books  noticed  in  this  column  will  be  sent  from  Elec- 
tricity Office  to  any  Part  of  the  world%  for  the  published 
price , plus  ten  per  cent,  for  postage  (minimum  2 id.)  and 
orders  will  be  appreciated . 

Electricity  at  High  Pressures  and  Frequencies.  By 
Henry  L.  Transtrom.  248  pp.,  141  figs.  (Joseph  G.  Branch 
Publishing  Co.,  Chicago.  Sec.  Edin.,  Paper,  12s.  6d.,  cloth 
15s.).—  Lender  half  of  the  ’book  is  devoted  to  that  section 
of  electrical  science  embraced  by  the  title,  the  greater  part 
being  in  the  nature  of  a discourse  on  the  elementary  prin- 
ciples of  magnetism  and  electricity,  and  their  practical 
application  in  certain  instances.  An  attempt  has  been  made 
to  treat  the  subject  in  a simple  manner,  the  aid  of  hydraulic 
analogies  being  invoked  in  several  instances  in  this  con- 
nection. Such  treatment  is  not  scientific  in  all  details,  but, 
as  given,  is  as  accurate  as  the  elementary  conceptions  pre- 
sented, i.e.%  there  are  numerous  small  errors  throughout. 
When  the  consideration  of  high-pressure  and  high -frequency 
electricity  begins  we  find  that  the  author  is  aiming  at  a 
description  of  the  spectacular,  and,  later,  particulars  are 
given  of  apparatus  to  produce,  and  experiments  to  show, 
“fireworks.”  Altogether  it  may  be  said  that  the  book  has 
no  practical  value,  but  in  parts  is  interesting  and  occasion- 
ally instructive.  

C.edsnda  Conduits  CO.,  Ltd.  (Aston,  Birmingham),  aie  now 
handling  Credenda  Cables  and  flexibles.  Full  stocks  of  Creda 
and  Credenda  lines  are  held  at  the  Company’s  new  Glasgow 
branch. 
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Various  Items. 


Rothtrham. — We  learn  from  the  Sheffield  Independent 
that  the  Prince  of  Wales  will  open  the  new  generating  station 
on  July  20. 

Melbourne. — The  Metropolitan- Vickers  Electrical  Co.,  Ltd., 
has  secured  a contract  lot  five  12,500  kw.  three-phase  50  cycle 
6,600  volt,  turbo-alternators,  to  bp  installed  in  the  Morwcll 
power-house. 

Electrically-driven  British  Warship.— -The  Admiralty  is  con- 
sidering electric  propulsion  as  an  experiment  in  one  of  four  new 
^9,000,000  battleships,  the  plans  for  which  are  now  being  deckled. 

Removal. — Messrs.  Archibald  J.  Wright,  Ltd.,  Manufacturing 
Electricians,  have  removed  (from  61,  -Eden  Grove,  Holloway)  to 
new  premises  at  395,  City  Road,  London,  E.C.i,  to  which 
address  all  future  communications  should  be  sent.  Telephone 
No.  : City  7013. 

Royal  Society  Of  Arts. — The  Albert  Medal  of  the  Society'for 
1921  has  been  awarded  to  Professor  John  Ambrose  Fleming, 
M.A..  D.Sc.,  F.R.S.,  in  recognition  of  his  many  valuable  contri- 
butions to  electrical  science  and  its  applications,  and  specially 
of  his  original  invention  of  the  thermionic  valve,  now  so  largely 
employed  in  wireless  telegraphy,  and  for  other  purposes. 

South  Manchuria  Rly.  Co. — The  total  estimated  expenditure 
on^works  during  1921-22  is  Yen  55,960,827,  including  2,485,961 
on  electrical  works.  The  lattei  includes  the  establishment  of  an 
experimental  station  at  Dairen,  erection  of  a second  power 
station  at  Dairen,  a third  at  Antung,  and  extensions  to  the 
Dairen  electric  tramways. 

Metric  System  Adopted  by  Japan. — A new  Weight  and  Measure 
Law  has  just  been  promulgated  by  the  Japanese  Govt. 
According  to  the  Yokohama  Chamberiof  Commerce  Journal, 
within  the  five  years  beginning  with  the  date  from  which  the 
Law  takes  effect  all  public  wrorks,  Govt,  offices,  schools 
and  large  factories  will  be  made  to  adopt  the  new  system,  while 
the  general  public  will  be  given  20  years’  grace. 

Peat  Fuel. — Further  attempts  are  being  made  in  various  parts 
of  Ireland  to  turn  to  better  use  the  enormous  tracts  of  peat 
which  are  practically  undeveloped.  The  very  dry  weather  has 
enabled  the  peat  cutters  to  get  a larger  and  earlier  supply  and 
the  peats  are  being  used  in  many  industries  to  supplement 
the  small  proportion  of  coal.  Some  of  the  ligTit  railways  are 
using  peat  fuel.  ' 

Arc  Lamps. — In  view  of  the  fact  that  there  are  Still  many 
thousands  of  arc  lamps  in  use  in  installations  throughout  the 
United  Kingdom,  as  well  as  in  the  Colonies,  we  would  recommend 
readers  who  are  interested  in  the  care  and  maintenance  of  such 
lamps  to  make  a point  of  reading  Mr.  Eck’s  well-known  book, 
“ Application  of  Arc  Lamps  to  Practical  Purposes,”  price  2 /g, 
post  free  from  this  office.  It  is  looked  on  as  the  most  practical 
and  useful  book  on  this  subject  which  is  now  on  the  market 
and  can  be  recommended  to  all  who  are  interested  in  the  subject. 

ln8t.C.E.  Engineering  Conference. — On  Tuesday,  28th  inst., 
at  9 p.m..  Sir  Geo.  T.  Beilby,  F.R.S.,v will  deliver  the  27th  James 
Forrest  Lecture,  on  " Fuel  Problems  of  the  Future,”  and  on  the 
following  day  the  President  will  open  the  Engineering  Confer- 
ence, welcoming  the  delegates  from  the  American  Engineering 
Societies.  The  programme  includes  a number  of  visits  to  works 
and  other  engineering  establishments,  and  several  meetings  at 
which  various  subjects  will  be  discussed.  Among  the  works  to 
be  visited  are  Siemens  Bros.,  Charlton  Works  ; Vickers,  Ltd., 
Erith  Works  ; Fraser  & Chalmers,  Erith  Works.  The  subjects 
for  discussion  include  : Low  Power  Factor,  opened  by  R.  O. 
Kapp  ; Battery  Locomotives,  by  J.  Dalziel  ; the  Mechanical 
Advantages  of  Electric  Locomotives  compared  with  Steam  ; 
Steam  v.  Electric  Winding,  by  W.  C.  Mountain  ; Low  Voltage 
Overhead  Distribution,  by  B.  Welbourn;  and  Economic  Limitsof 
Distribution  from  Coal-fired  Stations^ 


Disabled.— A reader  of  this  paper,  an  invalid  ex-officer,  is 
interested  in  electrical  science  and  would  be  very  much  obliged 
if  any  readers  can  send  old  trade  catalogues  for  him  to 
glance  through.  They  should  be  sent  c.o.  Mrs.  Steggal,  Baug- 
hurst  Rectory,  Basingstoke. 

Sorvlct  Not8S. — Further  ex-officers  have  been  posted  to  the 
Defence  Force  in  connection  with  electric  light  companies  and 
motor  companies.  Warrant  Telegraphist  R.  W.  Craig  has  been 
posted  to  the  “ Vulcan,”  depot  ships  for  submarines  at  Chatham, 
from  the  25th  inst.  Warrant  Electrician  P.  J.  Freeman  has 
been  appointed  to  the  “ Vernon,”  torpedo  school  ship  at  Ports- 
mouth, from  the  4th  inst.  Recruiting  for  the  various  electrical 
departments  of  the  Navy  and  Army  is  doing  veiy  well  at  the 
moment,  the  state  of  the  labour  market  being  favourable  to 
enlistments,  as  well  as  the  generally  better  conditions  of  sendee 
and  better  pay  in  both  the  Navy  and  Army. 

Belfast. — A breakdown  in  the.  electricity  supply  for  over 
two  hours  occurred  shortly  before  midnight  on  Sunday,  the 
5th  inst.,  due  to  a breakdown  in  the  positive  main,  situated 
near  the  city  centre.  Concurrently,  an  attempt  was  made  to 
isolate  Belfast  by  cutting  the  telegraph  and  telephone  w'ires 
at  various  points,  so  that  the  failure  of  the  electric  current 
in  all  probability  was  due  to  the  action  of  the  Sinn  Feiners. 
Quite  recently,  a Belfast  Post  Office  electrician  was  sent  to 
gaol  to  meditate  for  a year  or  so  on  the  errors  of  his  ways. 
He  was  employed  as  a linesman  in  the  day  time,  and  spent 
part  of  his  nights  in  going  with  other  Sinn  Feiners  to  cut  the 
wires  outside:  tfie  city.  Naturally  in  the  mornings  he  had 
no  great  difficulty  in  locating  where  the  wires  had  been  cut. 
Unfortunately  for  himself,  he  and  his  colleagues  were  spotted 
by  a couple  of  the  Ulster  Special  Police,  who  at  the  point  of 
their  revolvers  herded  the  gang  into  the  local  police  barracks. 


, Trade  Notes. 

The  ” 2 “ Electric  Lamp  & Supplies  Co.,  Ltd.  (73,  Newman 
Street,  London,  W.i),  have  decided  to  increase  the  discount  to 
the  trade  off  the  recently  reduced  price  of  the  “ Electrolux  ” 
Cleaner. 

We  have  received  from  Automatic  & Electric  Furnaces,  Ltd. 

(281-3,  Gray’s  Inn  Road,  W.C.i),  "Heat  Treatment  Bulletin,” 
No.  28,  dealing  with  the  heat  treatment  of  carbon  tool  steel,  by 
Lancelot  M.  Wild. 

“ Ecal  ” hacksaw  blades  are  listed  in  a leaflet  received  from 

Engineering  & Colliery  Appliances,  Lt<^  (Sheffield).  "Ecal” 
blades  are  made  throughout  at  the  Sheffield  factory,  and  possess 
great  flexibility,  combined  with  excellent  cutting  properties. 

Hart  Accumulator  Co.,  Ltd.  (Stratford,  E.  15),  are  offering 
4-volt  3-plate  “ A.B.S.”  type  “ Hart  ” ignition  batteries  in 
celluloid  boxes  (5  amp. -hour  capacity)  at  specially  favourable 
prices.  In  a leaflet  just  received,  (these  are  advocated  for  small 
electric  motors  on  model  and  toy  work,  etc.  The  size  is  1^  in. 
by  1 J in.  by  4]  in.,  and  the  weight  17  oz. 

A 24  pp.  catalogue  of  Ediswan  electric  fans  to  meet  all  require- 
ments has  just  been  issued  by  the  Edison  Swan  Electric  Co. 
(Ponders  End,  Middx.).  To  assist  dealers  further  in  the  sales 
of  Ediswan  fans,  the  Co.  has  produced  a two-colour  window- 
bill  and  an  attractive  little  folder  containing  illustrations  and 
particulars  of  table,  convertible,  table-bracket,  etc.,  fans  for 
domestic  use.  These  folders  are  for  overprinting.  In  addition, 
besides  general  fan  advertising  in  technical  and  trade  papers, 
a coloured  showcard  is  exhibited  in  the  electric  trains  ot  the 
Met.,  Hammersmith-City,  G.  N.  & City,  and  Mersey  Rlys. 

The  construction  of  the  “ Kingsway  II.”  miners’  electric 
hand  lamp  is  dealt  with  in  considerable  detail  in  a new'  list 
produced  by  the  General  Electric  CO.,  Ltd.  (Magnet  House, 
Kingsway,  W.C.2).  The  lamp  is  approved  by  II. M.  Home 
Office,  and  is  already  in  considerable  use  in  mines.  It  is  round, 
has  a china  lampholder  and  switchplate  in  one  piece,  magnetic 
lock  and  accumulator,  designed  on  the  principle  of  the  non- 
spillable  inkwell.  If  laid  on  its  side,  the  acid  does  not  cover  the 
gas  vent-hole,  which  also  has  a conical  end  to  deflect  splash. 
Escape  of  acid  is  effectively  prevented.  Spare  parts  are  illus- 
trated and  priced  separately,  while  charging  racks,  standing 
racks,  opening  magnets,  Osrain  miners’  hand  lamp,  pattern 
bulbs  and  all  accessories  are  described,  illustrated  and  priced. 
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THE  LONDON  ELECTRICITY  PROBLEM. 


(Continued  from  page  346.) 

The  inquiry  which  is  being  held  by  the  Electricity  Com- 
missioners into  London’s  electricity  supply  has  been  con- 
tinued daily,  with  the  exception  of  Monday,  since  our  last 
issue.  Mr.  J.  H.  Rider,  engineer,  representing  the  Lon- 
don County  Council,  gave  evidence  for  2^  days  concerning 
the  engineering  details,  which  have  been  worked  out  in 
conjunction  with  Sir  Alexander  Kennedy  and  Mr.  G.  W. 
Partridge,  representing  the  nine  companies  who  are  pro- 
moting a rival  scheme,  and  Mr.  C.  H.  Wordingham,  re- 
presenting the  Conference  of  Local  Authorities  owning 
electricitv  works,  which  is  also  promoting  a scheme.  We 
have  be^n  given  to  understand  that  all  these  parties  are 
agreed  on  the  engineering  side,  but  for  the  full  extent  of 
this  agreement  we  shall  have  to  wait  for  the  presentation 
of  the  other  schemes. 

Mr.  Rider’s  evidence  has  made  it  clear  that  an  important 
change  has  been  made  in  the  proposals  originally  placed 
before  the  Commissioners  by  the  London  County  Council. 
In  March,  a complete  administrative,  technical  and  financial 
scheme  was  presented  on  the  assumption  that  new  main 
generating  stations  would  be  put  in  hand  immediately  the 
Joint  Electricity  Authority,  proposed  in  the  administrative 
portion  of  the  scheme,  was  elected.  Subsequent  considera- 
tion, however,  has  led  to  a complete  change  of  plan.  In- 
stead of  proceeding  with  the  erection  of  the  four  proposed 
generating  stations  at  Chiswick,  Greenwich,  Beckton,  and 
on  the  site  of  the  old  Thames  Ironworks,  it  has  been  found 
that,  owing  to  the  high  cost  of  plant,  the  advantage  to  be 
derived  from  generation  on  a large  scale  will  be  more  than 
counter-balanced  by  the  extra  capital  charges  involved. 
Hence  the  decision  has  been  come  to  by  the  L.C.C.’s  ad- 
visers that  it  will  be  more  economical,  in  that  it  will  at 
least  obviate  expenditure  of  a. large  sum  of  money  now, 
to  link  up  a certain  number  of  existing  stations,  to  scrap 
certain  plant  in  them  and  proceed  with  extensions  already 
authorised.  That  will  form  what  19  called  the  first  stage 
and  would  give,  say  in  1925,  a plant  capacity  of  557,000  kw. 
If,  by  that  year,  the  demand  has  grown  beyond  that  figure  or 
shows  signs  of  doing  so  during  the  first  stage,  two  alter- 
natives are  put  forward,  either  to  install  further  plant  in 
certain  selected  stations,  numbering  nine  or  ten,  or  prepare 
for  the  erection  of  capital  stations.  This  plan  of  action 
leaves  out  of  account  any  question  of  helping,  at  any  rate 
for  some  years,  a good  many  of  the  districts  on  the  outer 
fringe  of  the  area  delineated  by  the  Commissioners,  a 
fact  which  has  not  been  lost  sight  of  by  such  of  those 
authorities  as  desire  to  be  left  out  of  the  scheme  altogether. 


It  is  estimated  as  possible  to  increase  the  capacity  of  the 
existing  stations  to  760,000  kw.  before  the  need  for  erecting 
new  large  power  stations  arises,  and  it  may  be  mentioned 
that  a demand  of  480,000  kw.  is  contemplated  by  1925. 

Questions  were  put  by  Mr.  Booth,  one  of  the  Com- 
missioners, to  the  effect  that  as  the  outer  areas  were  not 
to  be  benefited  for  some  years,  the  question  arose  as  to 
leaving  them  in  at  all. 

'The  general  answer  to  this  .and  other  questions  by 

cross-examining  counsel  on  the  point,  was  that  an  area  must 
be  taken,  anft  that  the  whole  underlying  principle  of  the 
unification  of  control  would  be  defeated  if  certain  portions 
were  cut  out. 

Again,  the  railway  companies  have  expressed  their  deter- 
mination not  to  take  supply  from  the  Joint  Electricity 
Board-— which,  if  appointed,  will  take  ova;  the  whole  of 
the  generation  throughout  the  area — but  will  erect  their 
own  generating  stations,  on  the  contention  that  they  will 
be  able  to  generate  more  cheaply  than  the  Joint  Electricity 
Board  can.  The  L.jC.C.  estimates  have  left  out  of  account, 
during  the  first  stage,  the  railway  load,  and  Mr.  Rider 
seems  to  have  adopted  the  railway  companies’  assumption 
of  being  able  to  supply  themselves  more  cheaply,  as  he 
told  the  Commissioners  quite  frankly  that  this  was  so  for 
the  reason  that  the  Joint  Electricity  Board  would  have  to 
meet  sinking  fund  charges  on  its  undertaking,  whereas  the 
railway  companies  would  not. 

During  the  Commissioners’  cross-examination  of  Mr. 
Rider,  it  was  made  apparent  that  this  view  did  not  alto- 
gether appeal  to  them.  In  the  first  place  the  fact  that  the 
railway  companies  would  have  generating  stations  not  under 
the1  control  of  the  Joint  Board  was  regarded  by  Mr.  Page 
as  a weakness,  .in  that  it  would  prevent  that  complete  control 
of  generation  which  the  original  scheme  of  the  L.C.C.  laid 
down  as  essential.  On  the  other  hand,  Sir  John  Snell,  the 
Chairman  of  the  Commissioners,  was  not  at  all  disposed 
to  accept,  without  further  details,  the  facts  that  the  rail- 
way companies  could  generate,  by  reason  of  the  lack  of 
sinking  fund  repayments,  more  cheaply  than  the  Joint 
Authority.  However,  under  the  Electricity  Act  of  1919,  the 
Electricity  Commissioners  are  bound  to  grant  permission 
for  the  erection  of  new  power  houses,  unless  it  can  be  shown 
that  an  abundant  supply  can  be  obtained  equally  cheaply 
from  other  sources.  Thus,  the  last  word  rests  with  the 
Commissioners.  Sir  John  'Snell  pointed  out  that  one  of 
the  reasons  which  weighed  with  the  Commissioners  in 
delimiting,  provisionally,  the  area  they  have,  was  that  the 
“ fringe  ” areas  would  be  assisted  from  the  railway  supply. 

According  to  the  new  scheme  now  placed  before  the 
Commissioners,  the  estimated  cost  of  generation  over  the 
wrhole  area  per  unit,  delivered  to  feeders  by  authorised 
distributors,  after  conversion,  is  i.385d.,  and  for  the  first 
stage  of  the  finking  up  scheme,  compared  with  i.488d.  per 
unit  if  the  original  scheme  of  building  capital  power  stations 
at  once  was  proceeded  with,  assuming  in  both  cases  no 
railway  load.  The  original  scheme,  adding  200,000  kw. 
railway  load,  is  estimated  to  provide  current  at  i-377d., 
and  it  is  because  of  the  slight  difference  between  the  cost 
of  current  by  the  main  scheme  and  by  linking  up,  that  it 
was  proposed  to  postpone  the  expenditure  of  a large  sum 
on  new  power  stations  as  long  as  possible.  When  eventu- 
ally the  four  capital  stations  are  built,  and  the  Deptford 
and  ’Stepney  stations  are  extended  into  main  generating 
stations  as  contemplated,  there  will  only  remain  in  opera- 
tion, of  the  existing  power  stations,  Willesden  (North 
Metropolitan  Power  Co.),  St.  Marvlebone;  Grove  Road 
(Central  Electric  Supply  Co.),  Hackney ; Bow  (Charing 
Cross  Co.),  and  Bankside  (City  Co.).  That  condition  of 
things,  however,  will  not  be  reached  for  several  years. 

So  far  as  the  administrative  part  of  the  scheme  goes, 
that  remains  as  originally  placed  before  the  Commissioners. 
A Joint  Electricity  Authority  will  be  formed,  with'  propor- 
tionate representation  as  mentioned  in  our  last  issue,  which 
will  take  over  the  whole  of  the  generation.  All  stations  will 
be  acquired  in  some  form  and,  until  eventually  shut  down, 
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might  be  worked  by  the  existing  distributing  authorities. 
The  whole  of  the  revenue,  however,  would  be  to  the  credit  of 
the  Joint  Authority,  and  even  the  book-keping  would  be 
managed  by  it. 

ihe  capital  stations,  when  built,  are  intended  to  have  a 
capacity  of  200,000  kilowatts,  the  Supply  being  3-phase, 
50-cycles  on  the  north  side,  and  both’ 25  cycles  and  50  cycles 
on  the  south  side  of  the  river.  The  main  transmission 
would  be  at  33,000  volts,  and  the  secondary  transmission 
6,600  volts.  The  final  details,  however,  can  hardly  be 
settled  now;  much  will  depend  upon  the  exact  technical 
position  when  the  work  is  put  in  hand.  As  a matter  of 
fact,  very  little  attention  is  being  paid  to  the  technical 
details  either  of  the  new  stations  or  even  of  the  proposed 
linking  up. 

Chief  opposition  to  the  L.C.C.  may  be  said  to  come  from 
those  who  wish  to  be  cut  out  of  the  scheme.  The  con- 
ference of  Local  Authorities  owning  electricity  works  and 
the  nine  companies  who  have  deposited  alternative  schemes, 
have  much  in  common  with  the  L.C.C.  scheme,  and  have 
not  yet  seriously  pulled  it  to  pieces.  Much  more  severe 
criticism  has  come  from  the  Middlesex  and  Hertfordshire 
County  Councils — who  mainly  fear  an  extension  of  the 
London  County  boundaries  into  their  areas — and*  the  North 
Metropolitan  Electric  Power  Co.,  and  the  Metropolitan 
Electric  Supply  Co.,  who  desire  their  power  supply  areas 
cut  out.  Then  there  is  the  County  of  London  Co. — which 
already  has  a scheme  for  a large  power  station  at  Barking 
before  the  Commissioners — and  the  railway  companies,  and 
a host  of  small  authorities  who  do  not  wish  to  be  saddled 
with  a share  of  the  administrative  expenses  of  the  Joint 
Authority,  at  least  until  they  are  likely  to  come  into  the 
scheme.  There  is  a great  fear  on  the  part  of  the  local 
authorities  that  the  Joint  Electricity  Authority  will  develop 
into  another  Metropolitan  Water  Board. 

One  interesting  technical  point  worth  mentioning  is  that 
one  of  the  proposed  power  stations  is  to  be  erected  in 
proximity  to  the  Gas  Light  and  Coke  Co.,  at  Bedcton,  and 
from  a remark  made  by  Mr.  Rider  is  intended  to  be 
worked  in  conjunction  with  it. 

The  result  of  four  days*  .hearing  was  that  the  case  for 
the  L.C.C.  scheme  had  not  been  eompleted.  With  the 
opposition  yet  to  be  heard,  and  five  other  schemes  to  be 
considered,  it  can  safely  be  prophesied  that  the  inquiry 
will  be  a long  one. 

The  case  for  the  London  County  Council’s  proposals  was 
concluded  on  Tuesday,  June  21,  and  the  consideration  of 
the  proposal  which  has  been  put  forward  by  the  Conference 
of  Local  Authorities  Owning  Electricity  Works  in  the 
area  scheduled  was  proceeded  with. 

The  conference  represents  all  the  local  authorities  owning 
electricity  works,  with  the  exception  of  Poplar,  which  has  its 
own  scheme,  Reigate,  Epsom,  and  Watford,  and  Watford 
and  Reigate  both  wished  to  be  excluded  from  the  L.C.C. 
scheme.  On  the  engineering  side,  of  course,  as  already 
indicated,  the  L.C.C.  scheme  is  practically  agreed,  and  the 
main  points  of  difference  are  in  relation  to  the  administra- 
tive side.  For  instance,  under  the  Local  Authorities’  scheme, 
the  constitution  of  the  Joint  Electricity  Authority  is  quite 
different.  Acting  upon  what  is  believed  to  be  the  true  con- 
stiuction  of  Section  6 of  the  Electricity  Act  of  1919,  which 
states  that  the  Joint  Electricity  Authority  shall  be  representa- 
tive of  the  authorised  distributors,  it  is  proposed  that  there 
should  be  29  members,  of  which  12  would  be  representative 
of  the  local  authorities  owning  electricity  works,  12  repre- 
sentative of  the  companies— but  of  this  latter  12,  8 are  to 
represent  the  purchasers— 3 shall  represent  large  consumers 
and  labour,  and  then  there  are  to  be  the  chairman  and 
vice-chairman.  The  principal  point  of  difference  in  the 
working  of  the  Joint  Authority  is  that  there  will  not 
be  that  complete  control  as  proposed  by  the  L.C.C.  In 
the  latter  case  the  Joint  Authority  will  decided  finally  how 
the  stations  are  to  be  worked  and  generally  will  manage 
the  generating  side  of  the  business,  but  the  Local  Authori- 
ties’ scheme  recommends  that  there  should  be  an  appeal 
to  the  Electricity  Commissioners.  1 


In  connection  with  this  point,  the  Commissioners  put 
some  questions  indicating  that  they  would  not  be  in  favour 
of  any  scheme  which  did  not  provide  for  some  definite 
control.  Sir  John  Snell  suggested  that  if  all  the  Authori- 
ties represented  on  the  Conference  were  agreed  on  the 
engineering  details  it  did  not  seem  to  matter  that  the 
Joint  Authority  should  have  complete  and  aibsolute  control 
of  the  generating  side. 

It  was  also  argued,  for  the  Local  Authorities,  that  Clause 
14  of  the  London  County  Council’s  scheme  is  ultra  vires 
in  that  it  compels  undertakers  to  transfer  their  generating 
stations,  whilst  Section  9 of  the  Electricity  Supply  Act  of 
1919  states  that  any  transfer  must  be  with  the  consent  of 
the  authorised  distributor.  It  was  stated  that  the  Local 
Authorities,  in  drawing  up  their  scheme,  felt  in  some  diffi- 
culty as  to  how  far  control  should  go,  not  from  the  tech- 
nical but  from  the  legal  point  of  view.  If  the  authorities 
agreed,  then  there  would  be  no  difficulty  at  all. 

Sir  John  Snell  said  that  he  was  voicing  the  views  of 
the  Commissioners  when  he  stated  that  no  scheme  would 
satisfy  them  which  did  not  give  a definite  promise  of  some- 
thing being  done  in  the  future. 

(To  be  continued.) 


THE  RELAY  AUTOMATIC  TELEPHONE  SYSTEM. 

For  Public  and  Private  Exchanges. 

A little  while  ago,  Mr.  H.  D.  Dipple  read  a paper  on 
“ The  Relay  System  of  Automatic  Switching  ” before  the 
Inst,  of  P.O.  Electrical  Engineers,  and  at  the  same  time 
the  Relay  Automatic  Telephone  Co.,  Ltd.,  of  Marconi 
House,  Strand,  VV.C.2,  showed  in  operation  a small 
demonstration  board  for  instructional  purposes  for  the  India 
Office.  A number  of  installations  of  the  Relay  Automatic 
Telephone  System  have  been  erected  in  different  parts  of 
the  world — besides  India,  where  the  system  will  be  largely 
in  use,  a public  exchange  is  being  erected  at  Fleetwood  for 
the  British  P.O.  In  this  case,  the  manual  operators  who 
will  deal  with  long-distance  connections  and  enquiries  will 
be  located  at  Blackpool.  The  following  is  a list  of  im- 
provements made  in  the  system  since  It  was  first 
described  : 

(1)  Substitution  of  Post  Office  standard  itelephones  and 
dial  form  of  calling  device  with  loop  working,  instead 
of  telephones  with  levers  and  earth  working. 

(2)  Relay  made  up  of  unit  parts. 

(3)  Subscribers’  distribution  of  both  originating  and  inward 
calls,  and  three  digit  (1,000  line)  final  stage. 

(4)  Auxiliary  P.B.X.  line  working  for  numbers  not  neces- 
sarily consecutive,  and  groups  of  any  size. 

(5)  Distribution  fields  for  varying  the  number  of  trunkf  in 
accordance'  with  the  traffic. 

(6)  Recorders  not  taken  into  engagement  with  calling  line 
until  the  caller  commences  to  dial. 

(7)  Multi-exchange  working  over  two  wire  junctions. 

(8)  Two  wire  working  to  Manual  exchanges,  with  the 

manual  operator  controlling  the  line  and  receiving 
standard  supervision,  busy-back  tone  and  flash,  and 
number  unobtainable  tone  and  flash  from  the  auto- 
matic exchange. 

(9)  Subscribers’  metering  at  the  termination  of  the  call. 

(10)  Traffic  metering  circuits  enabling  a continuous  record 
of  the  number  of  calls  dealt  with  or  lost  in  each  section 
of  the  system  are  provided. 

(11)  A thermostat  for  releasing  common  apparatus  from 
faulty  lines  also  provides  for  a delayed  release. 

(12)  Subscriber’s  fault  relay  which  prevents  faulty  lines  from 
re-engaging  common  apparatus  after  being  released  by 
the  thermostat. 

(13)  Searchers  for  groups  of  100  lines  dispensed  with  and 
each  group  of  10  lines  provided  with  its  own  searching 
means. 

(14)  Ringing  cut-off  immediately  called  subscriber  answers. 

A simple  exposition  of  the  system  has  now  been  provided 

by  the  company  in  the  form  of  an  illustrated  booklet  dealing 
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with  the  use  of  the  system  for  private  telephone  installations 
in  factories  and  business-  premises.  Naturally,  the  system 
is  “ secret, ” and  can  be  readily  extended.  As  its  name 
implies,  relays  only  are  required  on  the  exchange.  There 
-are  no  electro-mechanical  switches  of  any  kind.*  These  relays 
-measure  only  4 in.  by  ij  in.  overall. 


COLOUR  EFFECTS  IN  STAGE  LIGHTING. 

A new  and  efficient  system  of  stage  lighting  has  been 
designed  by  the  British  Thomson-Houston  Co.,  Ltd.  Each 
uinit  of  the  equipment  comprises  an  X-ray  mirror  reflector, 
a Mazda  gasnlled  lamp  and  a metal  framework  to  hold 
colour  gelatine  glass.  The  required  number'  of  units  is 
assembled  in  a metal  trough,  and  the  equipment  is  supplied 
in  four  different  patterns,  viz.,  concentrating  battens,  dis- 
tributing battens  (Fig.  1),  floats  (Fig.  2),  and  proscenium 
strips..  The  concentrating  battens  are  intended  for  the  in- 
tense illumination  of  particular  sections  of  the  stage.  They 
are  equipped  with  “Jupiter  ” X-ray  reflectors  and  with  either  * 
100  or  200-watt  Mazda  gasfilled  lamps.  Using  100-watt 
lamps,  this  form  of  batten  gives  a downward  illumination  of 
1,000  c.p.  per  lamp.  That  is,  a batten  containing  thirty  100- 
watt  lamps  would  project  a light  of  30,000  c.p.  on  to  the 
stage.  For  the  general  illumination  of  the  stage,  distribution 
battens,  equipped  with  “Scoop  ” X-ray  reflectors  and  100 
or  60-watt  Mazda  gasfilled  lamps  are  recommended. 
Special  “E.60  ” X-ray  reflectors  and  60-watt  gasfilled  lamps 
are  used'  in  the  float  and/  proscenium  strip  % 

It  is  obvious  that  the  efficiency  of  this  quipment  is  vastly 


Fig.  1. — B.T.-fl . X-Ray  Distributing  Batten. 


Fig.  2. — B.T.-H.  X-Ray  Footlights. 


-higher  than  that  of  the  apparatus  ordinarily  ,used,  as  the 
X-ray  mirror  reflector  reflects  a much  greater  proportion 
of  the  light  than  the  painted  troughs  hitherto  employed,  and 
gasfilled  lamps  cannot  be  used  in  the  equipment  generally 
met  with.  In  many  cases  the  installation  of  B.T.41.  equip- 
ment may  be  expected  to  bring  about  increases  in  overall 
efficiency  up  to  200  per  cent.  Further,  as  it  is  not  neces- 
sary for  the  lamps  themselves  to  be  coloured,  there  is  no 
risk  of  breakage  from  handling  to  effect  this. 

Over  the  mouth  of  each  reflector  is  fitted  a sliding  frame, 
into  which  the  colour  gelantine  is  slipped,  so  that  with  a 
fair  supply  of  gelatine  slides  of  various  tints  a producer 
can  get  any  colour  effect  desired,  and  can  change  from  one 
effect  to  another  in  a few  seconds  by  the  substitution  of 
one  set  of  slides  for  another.  In  order  to  change  effects 
with  coloured  lamps,  he  must  either  keep  a large  reserve 
of  lamps  already  tinted,  or  have  the  lamps  at  present  in  ] 
use  cleaned  and  re-dipped.  In  either  case  the  process  is 
lengthy,  expensive  and  inconvenient  to  a degree  which 
seriously  limits  the  producer  in  his  search  for  appropriate 
colour  effects.  With  the  system  under  consideration,  how- 
ever, he  is  able  to  experiment  with  various  combinations  of  1 


colours  and  to  change  from  one  to  another  almost  instan- 
taneously and  entirely  without  expense. 

The  system  -has  already  been  installed  in  two  of  the 
leading  London  theatres  and  the  equipment  for  several 
other  theatres  is  now  being  made.  Further  information 
on  the  subject  may  be  obtained  from  the  Illuminating 
Engineers’  Department,  The  British  Thomson-Houston  Co., 
Ltd,,  77,  Upper  Thames  Street,  E.C.4.  We  understand,  by- 
the-way  that  this  coropaay  i*  busy,  with  the  manufacture 
of  other  stage-lighting  appliances  which  are  likely  to  cause 
a considerable  stir  in  the  theatrical  world.  Although  these 
appliances  are  not  yet  sufficiently  advanced  to  be  publicly 
described,  interested  inquirers  will  no  doubt  be  Informed  qs 
to  the  scope  and  general  application. 


AN  INDUSTRIAL  OPTIMIST. 


In  the  current  (June)  issue  of  the  Industrial  League 
Journal , Mr.  H.  G.  Williams,  who  has,  been  fairly  accurate 
in  his  prophesies  so  far,  writes  : — 

“ The  world-wide  indications  at  the  moment  show 
the  beginning  of  a general  revival  of  commercial  con- 
fidence. A world  revival  in  trade  may  be  predicted  with 
considerable  certainty,  and  this  country  will  share  in 
that  revival  provided  that  British  goods  can  be  offered 
at  prices  sufficiently  attractive. 

“ This  will  probably  involve  employers  and,  employed 
making  adjustments  in  their  minds  as  to  the  money 
value  of  the  profits  an,d  Wages  which  they  can  reason- 
ably expect  to  obtain,  but  even  more  important  is  the 
increase  in  individual  production  which  will  ensure  lower 
selling,  prices  without  the  necessity  of  any  serious  lower- 
ing of  the  standard  of  living,  though,  temporarily,  both 
employers  and  employed  may  find  themselves  forced  to 
accept  a lower  standard  than  the^  have  enjoyed  in  the 
recent  past.” 

Mr.  Williams  has  also  contended  that  the  cost  of  living 
by  the  close  of  the  summer  will  have  fallen  to  double 
pre-war,  and  that  it  will  not  be  long  before  it  is  further 
reduced  to  75  per  cent,  above  the  pre-war  cost. 


WOMEN  AND  ELECTRICITY.* 


( Lifted  from  a source  that  has  been  forgotten.) 


When  a woman  is  sulky  and  will  not  speak 
If  she  gets  to*^  excited  — — — 

If  she  talks  too  long  — — — — 

If  her  way  of  thinking  is  not  yours  — 

If  she  is  willing  to  come  half  way  — — 

If  she  will  come  r 11  the  way  — — 

If  she  wants  to  go  further  — — — 

if  she  wants  to  go  still  further  — — 

If  she  wants  to  Ik*  an  angel  — — — 

If  you  think  she  is  unfaithful  — — 

If  she  is  found  to  be  unfaithful  — — 

If  she  proves  your  fears  are  wrong  — — 

If  she  wants  chocolates  — — — 

If  she  sings  wrong  — — — ‘ — 

If  she  is  a poor  cook  — — — — 

If  she  is  wrong  — — — — 

If  she  is  cold  to  you  — — — — 

If  she  gossips  too  much  — — — 

If  she  becomes  upset  — — — — 

•Taken  from  the  Henley  Telegraph  (Staff 


Exciter. 

Controller. 

Interrupter. 

Converter. 
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Receiver. 

Conductor, 

Dispatcher. 

Transformer. 

Detector. 

Lever. 
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Feeder. 

Tuner. 

Discharger. 

Rectifier. 

Heater. 

Regulator. 

Reverser. 

Magazine). 


Meetings. — A general  meeting  of  the  Inst,  of  Production 
Engineers  will  be  held  at  the  Inst,  of  Mechanical  Engineers, 
Storey’s  Gate,  S.W.i,  on  Friday,  July  15,  at  7.30  p.m.,  when 
all  who  are  interested  in  matters  appertaining  to  production 
are  invited  to  attend.  At  this  meeting,  Mr.  Max  R.  Lawience, 
M.I.M.E.,  M.I.A.E.,  will  deliver  a paper  on  “ Production  and 
the  Engineei  ” ; the  proposed  activities  of  the  Institution 
during  the  coming  winter  session  will  be  outlined,  and  announcs- 
ments  will  be  made  with  regard  to  the  election  ol  various  gradee 
of  members.  flj  _ 
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PRIMARY  CELLS  AND  BATTERIES. 


BARE  COPPER  BARS  IN,  PLACE  OF  INSULATED 
CABLES. 


Large  users  of  primary  cells  and  batteries  will  be  pleased 
with  catalogue  No.  600,  just  issued  by  that  old-established 
firm  of  manufactu  ers  of  this  class  of  electrical  material — 
Siemen  Bros,  and  Co.,  Ltd.,  of  Woolwich  and  Caxton 
House,  Westminster.  It  is  the  post-war  edition  of  their 
main  catalogue  of  primary-  cells  and  batteries  and j runs  to 
88  pp.,  giving:  the  most  Complete  particulars  of  the  principal 
drv  and  fluid  cells.  It  is  greatly  enlarged  and  more  COm- 
pretfiensive  than,  the  pre-war  edition  and  is  a most  qseful 
¥andi  informative  guide,  embodving  the  results  of  over  50 
years’  specialised  and  unrelaxed  attention  by  the  technical 
staff  at  Woolwich.  Besides  full  information  about  the  many- 
dry  cells  particulars  are  giyen  of  the  Siemens  “Inert”  Cells, 
which  may  . be  stored  ;n  the  condition  in  which  they  leave 
the  Company's  Woolwich  works  for  an  indefinite  period  in 
any  climate  without  deterioration  taking  place.  The 
addition  of  water  alone  renders  them  active.  Naturally 


In  early  electrical  installations  bare  copper  conductors, 
were  often  used  between  generators  and  switchboards  and 
in  various  parts  of  consumers’  installations ; there  was- 
even  one  method  of  distribution  which  employed  bare  dis- 
tributing mains  carried  on  suitable  insulators  in  a covered 
trench  or  conduit.  It  notf-  appears  likely  that  bare  con- 
ductors will  again  be  used  to  a large  extent,  but  for  different 
reasons,  and,  owning  to  the  improved  materials  and  methods,, 
with  greater  safety  and  success  than  attended  the  early 
installations. 

Writing  An  The  Central  Station , H.  S.  Wynkoop  states* 
that  there  is  a growing  tendency-  to  use  bare  copper  busbars 
instead  of  insulated  cables  where  heavy  current  has  to  be 
carried,  and  that  this  system  is  employed  in  a number  of 
large  office  buildings  and  in  kinematograph  studios,  Itf  the 
required  conductor  section  exceeds  500,000  circ.  mils.,  an 
insulated  cable  is  unwieldy,  and  where  some  thousands  or 
even  tens  of  thousands  of  amperes  have  to  be  handled,, 
cables  must  be  used  in  multiple.  Under  such  conditions  it 
is  difficult  to  accommodate  and  support  cables  and  con- 
duits- Also  the  switchboard  and  panel  lay-out  are  cum- 
bersome and  expensive  where  cables  are  used  in  multiple. 

In  the  famous  (Equitable  Building  bare  rectangular  bus- 
bars lead  from  the  switchboard  along  the  ceiling  of  the 
engine  room  to  the  riser  points,  these  bars  being  guarded 
by  a heavy  metal  grille.  In  later  installations  bare  bars, 
have  been  used  also  -for  feeders  and  mains. 

. The  bare  copper  can  be  worked  at  50  per  cent,  higher 
current  density  than  is  permissible  in  insulated  conductors,, 
and  a heaw  overload  causes  no  damage  to  porcelain  insu- 
lators. The  cost  of  insulating  covering  and  of  conduit  is 
avoided  and  the  saving  so  effected  is  greater  than  the  cost 
of  the  supporting  bracket,  porcelain  insulators  and  metal, 
grille,  particularly  when  allowance  is  made  for  the  fact 
that  the  bare  conductor  installation  is  practically  everlast- 
ing. The  copper  and  porcelain  require  no  maintenance,, 
and  the  iron  brackets  and  grille  require  only  occasional 


Siemens  Non-  “Inert”  Cell.  Dry  Cell, 

incrusting  Zinc. 

Leclanche  cells  of  all  kinds  figure  largely,  and  among  the 
many  zincs  is  to  be  found  the  Siemens  taper  non-incrusting 
type.  The  ordinarv  cylindrical  zinc  rod  becomes  consumed 
more  quickly  at  the  surface  of  the  exciting  solution  than 
at  any  other  part— it  may  even  be  completely  eaten  away 
at  this  point,  when  a considerable  proportion  of  the  zinc 
will  fall  to  the  (bottom  of  the  cell  and  become  useless. 
The  Company’s -improved  zincs  are  of  such  shape  as  to 
compensate  for  this  irregular  consumption,  and  it  is  found 
that,  under  normal  conditions,  practically  the  whole  of  the 
metal  is  consumed  usefully.  This  zinc  is  suspended  from 
the  containing  vessel  of  the  cell  by  a hook  and  in  the 
agglomerate  form  of  cell  this  attachment  permits  the  use 
of  .plain  india-rubber  bands  instead  of  the  more  expensive 
loop  form.  It  should  also  be  noted  that  as  mercury  is 
incorporated  in  the  zinc  throughout,  and  not  merely  on  the 
surface,  the  zinc  is  virtually  free  from  local  action.  It  can 
easily  be  cleaned,  but  should  be  handled  with  reasonable 
care,  as  an  element  of  brittleness  is  introduced  by  the 
presence  ot  the  mercury. 

Other  cells  dealt  with  include  varieties  of  Daniell,  Bunsen 
and  Bichi  ornate.  The  catalogue  is  embellished  with  hand- 
some coloured  illustrations  of  the  chief  types. 

Two  other  catalogues,  viz..  No.  531  A,  Leclanche  Fluid 
Cells  and  Batteries,  and  No.  537,  Drv  Oils  and  Batteries, 
are  made  up  to  some  extent  of  excerpts  from  the  principal 
catalogue  to  suit  less  pretentious  needs.  A fourth  cata- 
logue, No.  531  B,  entitled  “Electric  Cells  and  Batteries: 
Fluid  and  Dry,”  has  been  prepared  with  a view  to  meeting 
the  needs  of  those  dealers  in  and  users  of  cells  w-ho  are 
less  widely  acquainted  with  the  technical  side  of  the  subject 
and  are  interested  mainly  in  the  more  generally  employed 
types. 


painting  or  galvanising.  . . 

Where  bare  conductors  are  used,  each  leg  of  the  circuit 
is  composed  of  a single  conductor  (which  can,  of . course, 
be  laminated  to  reduce  eddy  current  losses  and  to  increase 
the  cooling  surface),  and  due  to  the  elimination  of  multiple- 
circuits  the  switchboard  is  much  simplified  and  cheapened,. 
Arrangements  can  easily  be  made  so  that  additional  copper 
bars  can  be  added  on  the  same  support  when  it  is  required 
to  increase  the  currcnt-cartying  capacity.  Excellent  insu- 
lation is  obtained  and  the  whole  of  the  line  can  be  in 
spected  readily  at  anv  time. 

Hand  in  hand  with  the  bare  riser,  says  the  wTiter  (who 
is  an  charge  of  electrical  inspection  in  Newr  York),  go  the 
unbroken  neutral  and  the  single-pole  branch  circuit  knife- 
blade  switch.  Later  this  will  lead  (in  American  practice)  to 
single-pole  fusing  of  the  branch  circuit  and  thus  to  a 
further  simplification  of  the  panel.  Taken  together,  these 
developments  represent  important  economies  in  the  wiring, 
of  large  installations. 


THE  PED-OSCOPE. 


A novel  device,  called  the  Ped-o- Scope,  with  both  a utility 
and  an  advertising  value  for  retail  boot  and  shoe  establish- 
merits,  has  found  its  way  into  this  country  from  the i l T.A. 
The  device,  which  is  made  bv  X-Ravs,  Ltd.,  of  11,  lorring- 
ton  Place,  Gower  Street,  W.C.i,  is  a simple  X-ray  contri- 
vance in  an  elaborate  wooden  fitment,  designed  so  that  when 
a customer  tries  on  a boot  or  shoe  the  bones  of  the  foot  are 
clearly  seen  together  with  an  outline  of  the  soie  and 
general  shape  of  the  shoe.  In  fact,  in  twenty  seconds  or  less 
it  can  be  determined  whether  the  shbe  is  a perfect  fit  or 
not,  provision  being  made  for  two  people,  besides  the  custo- 
mer, to  view  the  fit.  The  running  costs  are  very  low,  but,„ 
of  course,  the  first  cost  is  somewhat  high. 
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SUNCO  ELECTRIC  FANS 

DESK-WALL-CVILING-OSCILLATIHG-SWIVEL  & TfiUH  If  IOH-BOX  BLADEBEEDLE  BUDE 

Get  more  fan  business. 


ST\ 


You  can — with  Sunco  Electric  Fans.  There  is  a Sunco  Fan  for 
every  possible  requirement.  Possibilities  of  good  business  are 
excellent — every  shop,  office,  and  home.  The  demand  is  parti’ 
cularly  brisk  just  now.  See  to  it  that  you  can  deliver  from  stock. 
Our/  extensive  stocks  are  at  your  service  for  immediate  delivery 
— we  shall  be  glad  to  execute  your  orders — now. 

List  331  will  interest  you . 

Let  us  send  you  a copy. 


Telephon« : 
Garrard  7766 
(4  Unas) 


JB 


COM  PAN  V LIMI 


118-120,  CHARING  CROSS  ROAD, 
LONDON  W.C.?. 


Tale  crams : 

“ Secabilis,  Ox,’ 
London. 


■ (f()laribrj 

ACCUMULATORS. 


Have  stood  the  test  of  30  years  of  service 
for  every  purpose  for  which  accumulators 
could  be  used. 

Power  Stations,  Lighting  Plants, 

Train  Lighting,  Yacht  Lighting, 

Hand  Lamps,  Wireless, 

Motor  Car  Starting,  Lighting,  and  Ignition. 

Each  type  specially  designed  for  the  duty  it  has  to  perform. 


Pillar  Type  Terminal  Glass  Box 
Cell  for  small  Lighting  Plant. 


Satisfactory  in  Service — Always. 


Cljim-ifre 


ELECTRICAL  STORAGE 
COMPANY  LIMITED. 


Clifton  Junction,  Near  Manchester. 


57,  Victoria  Street,  London,  S.W.l. 
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Hart  Batteries  have  distinct  advantages  over 
a other  makes.  The  superiority  of  Hart  Cells 
is  responsible  for  their  extensive  use  in 
central  Stations,  Private  Inst&lla-  j 
tions  and  general  purposes  of 
all  kinds. 


Jccmouig  ttWMaca 
> '••nvu'innai 
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ADOPT  THE  BEST  PRACTICE 


BY  INSTALLING 


HART  BATTERIES. 


10V  COST  OF  UPKEEP 
STEADY  LIGHTING 

FREEDOM  FROM 

BREAKDOWN 


Recording  Instruments 

o’.  Portable  & Accurate 


CLEAN  accurate  records.  Continuous 
Roll  Chart.  Rectangular  co-ordinates. 

Simple  patent  pen.  Easily  manipulated. 

Of  robust  construction.  For  all  conditions 
of  service  in  switchboard  and  portable 
patterns.  . . . Send  for  free  list. 

Evershed  & Vignoles,  Ltd. 


Acton  Lane  Works,  Chiswick,  London,  W.  4 


Tele;  h > ic  : Chiswick  1370. 


Telegrams  : Dorothea.  Chisk,  London 


Evershed’s 
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<iiiiiiHHniiiiiwtiiiii!iiiuniniiiniiiimiiiHHimiiiinniiiiniiiiinmniiimmiiiiiniiiiNinnii; 


This  fills  a long  felt  want 

Are  you  including  the  “Electrolux” — the 
Portable  Cleaning  Apparatus  with  the  in- 
ternal dust  bag — in  your  Sales  campaign  ? 
If  not,  write  at  once  for  details  of  our 
Special  offer  to  supply  demonstration 
machines  to  the  Trade. 


Z Electric  Lamp  and 
Supplies  Co.,  Ltd., 
^^1  'THE  “ PORTABLE  ” '3.  Newman  Street, 

CLEANING  APPARATUS  London.  W.l. 


^wiiuiiiiiiiiiiiiHiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiuiiuiiiiiciimiiimiimiiiniuiiiiiiiiiiiiuiiuiiiii; 


TO  OUB  READERS. 

Buotazcm  is  published  everj  Friday,  and,  Jf  .qrdesed,  is  on  salo  at  the 
.prinoip&l  Bail  way  8 tat  inn  Bookstalls  and  Newsagents  on  that  day.  Zt  hat 
at  ▼•ry  large  sale  throughout  the  United  Kingdom,  as  well 
mm  la  the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  oontribntors,  nor  does  he  necessarily  identify  himself  with 
th sir  views. 

Questions  to  which  an  answer  is  required  most  be  accompanied  by  a 
•d.  stamp  for  reply.  When  eonsidered  of  sufficient  interest  the  answer 
will  probably  appear  in  the  paper. 

H*w  advertisements  for  the  displayed  columns  and  alterations  to  existing 
ones  must  reach  the  publishing  olMoe  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issne 
ef  the  loilowin*  Friday.  This  is  important.  Bate  quoted  on  application. 
Subscription. — 17s.  6d.  a year,  9s.  half-year,  4s.  6d.  a quarter  in  advanoe, 
postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  8.  Hxntell  and  Co.,  Ltd., 
Maiden  Lane,  London,  W.C.2.  Telephone,  No.  2460  Gerrard. 


Current  Topics. 

A fair  proportion  of  the  discontent  always  existent 
:n  industry,  to  a greater  or  lesser  degree,  is  doubtless 
attributable  to  what  may  be  termed 
The  its  “disagreeables,”  among  which 

“Disagreeables”  dirt,  noise  and  smell  figure  largely, 
of  Industry.  Modern  improvements  and  methods 

have  considerably  mitigated  the  un- 
pleasantness of  many  occupations,  but  there  is  still  a 
good  deal  of  reformation  needed  in  certain  industries 
which  would  render  them  far  pleasanter  to  those  who 
spend  the  best  hours  of  their  lives  and  earn  their  daily 
bread  in  factories  and  workshops.  Such  drawbacks  as 
I have  referred  to  above  are  those  which  offend  the 
natural  senses — not  consciously,  perhaps,  but  sub- 
consciously— .reacting  on  the  human  temperament, 
thus  conducing  to  a state  of  irritation  in  which  the 
individual  worker  is  readily  affected  by  other  minor 
matters  which,  in  his  natural  state,  he  would  disregard 
altogether  as  trivial  and  beneath  notice. 


My  remarks  are  prompted  by  an  interesting  article 
In  Engineering , under  the  title  “The1  Cinderella  of  the 
Engineering  Industry,”  the  writer  of  which  refers  to  the 
foundry  as  the  most  neglected  department  of  an  average 
engineering  works.  Moulding  has  almost  been  re- 
garded as  the  Cinderella  of  the  trades,  to  be  carried  on 
bv  grimy  men  in  a dark  and  dirty  building,  suitable 
for  no  other  purpose.  Even  though  the  reputation  of 
many  an  engineering  concern  is  largely  attributable  to 
the  excellence  of  its  castings,  the  moulder  rardy 
receives  either  the  credit  or  the  consideration  which 
his  skill  deserves.  The  reason  is  not  far  to  seek. 
Like  smithing,  also  a dirty  trade,  moulding  is  one  of 
the  fundamental  processes,  the  finished  product  of 
which  is  the  raw  material  for  other  departments  of 


industry,  so  that  when  a casting  commences  its  useful 
life  it  is  merely  part  of  a machine,  and  has  lost  its 
identity  by  becoming  a portion  of  some  more  elaborate 
mechanism. 


Another  reason,  and  to  my  mind  the  main  one,  why 
moulding  fails  to  receive  its  proper  share  of  .attention 
lies  in  the  nature  of  the  trade.  lit  is  necessarily  more 
dirty  and  less  pleasant  than  most  of  the  other  en- 
gineering trades,  and  is  thus  unattractive  to  the  class 
of  youths  from  whom  professional  engineers  are  mostly 
drawn.  It  is  only  the  ambitious  and  conscientious 
youth  whose  interest  survives  .his  expedience  in  the 
foundry  of  a big  engineering  works.  A favourite 
nephew  of  mine,  who  lost  his  life  in  a nose  dive 
during  the  war,  had  just  passed  through  the  foundry 
of  a large  engineering  works  before  joining  the 
R.A.F.,  and  1 well  remember  his  enthusiasm  on, the 
subject  of  foundry  wopk,  in  which  he  quite  lost  sight 
of  the  associated  dirt  and  discomfort  when  working 
therein. 


There  are  similar  disabilities  attaching  to  most 
engineering  processes,  dirt  and  noise  being  inseparable 
from  many  of  the  branches  of  this  great  industry ; but 
there  is  room  for  considerable  improvement  even  in 
those  departments  such  as  the  foundry,  smithy  and 
fitting  shops,  where  oil,  grease  and  dirt  are  generally 
regarded  as  inseparable  from  the  operations  conducted, 
therein.  Dirt  ha,s  been  rather  aptly  defined  as  matter 
in  the  wrong  place,  and,  taking  this  simple  axiom  as 
the  basis  of  our  crusade  for  the  betterment  of  industrial 
environment,  quite  a lot  could  be  accomplished 
towards  making  the  ordinary  engineering  processes 
much  cleaner  and  more  attractive  to  the  individual 
worker. 


There  is  no  real  reason  why  a foundry,  for  instance, 
should  be  a dirty,  gloomy  building,  with  a floor 
reminiscent  of  a corporation  dpst-tip.  The  essential 
sand  could,  by  judicious  organisation,  be  confined  to 
its  proper  areas;  the  windows  can  be  kept  clean,  per- 
mitting the  entry  of  an  average  quantity  of  daylight, 
and,  after  dark,  the  illumination  need  not  necessarily 
be  of  a limited  character,  or  depreciated  by  the  exist- 
ence of  dirt  and  dust  on  the  globes  and  reflectors. 
Frequent  cleansing  and  whitening  Off  the  walls  would 
assist  toward  a desirable  consummation,  and  a proper 
system  of  exhaust  ventilation  would  serve  to  carry  off 
the  fumes  when  pouring  is  in  process.  Similar 
remarks  apply  to  the  average  smithy,  where  neglect 
of  the  elementary  rules  in  regard  Jto  cleanliness  and 
order  are  responsible  for  the  gloom  which  pervades 
these  departments. 


In  fitting*  and  machine  shops  generally,  oil  is  the 
principal  transgressor  against  the  laws  of  ' cleanli- 
ness, but  modern  machinery  is^generally  designed  on 
lines  which  provide  for  the  proper  control  of  lubrica- 
tion, even  when  such  lubrication  refers  to  actual 
cutting  edges,  and  is  in  the  nature  of  a constant 
stream  of  lard  oil  or  oil  and  water  directed  against  the 
work,  under  pressure  of  a miniature  pump.  By  dint 
of  judicious  screening  and  deflection  the  average 
machining  operation  can  be  carried  out  with  a mini- 
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mum  of  mess,  more  especially  where  due  provision  is 
made  for  the  systematic  collection  and  removal  of  the 
swarf  and  scrap  and  its  subsequent  treatment  in  the 
centrifugal  extractors. 


, The  electrical  trade,  by  reason  of  its  characteristics, 
is  one  of  the  cleanest  of  the  lot;  but  even  here,  in 
some  large  electrical  manufacturing  works,  there  is 
evidence  that  organisation  is  lacking  in  the  matter  of 
cleanliness  and  order.  Shellac,  paraffin  wax/  beeswax t 
and  even  ebonite,  are  all  messy  substances  when  out 
of  their  proper  sphere,  yet  quite  easy  to  control  and 
divert  into  legitimate  channels  if  only  simple  precau- 
tions are  taken.  I well  remember,  in  my  apprentice- 
ship days,  being  engaged  on  the  assembly  of  laminated 
transformer  cores.  • We  boys  were  furnished  with 
crude  jars  of  shellac  varnish,  hefty  sash-tools,  and 
plenty  of  tissue  paper.  Our  job  was  first  to  insulate 
the  sheet-iron  laminae  with  sheflac  and  tissue  and  sub- 
sequently build  them  up,  sheet  by  sheet,  into  rectan- 
gular core  frames  for  the  reception  of- the  coils,  and  a 
fine  mess  we  made.  In  due  time  the  floor  »of  that 
shop  was  coated  with  a generous  layer  of  the  best 
shellac,  commingded  with  wire  ends,  paper  fragments, 
and  intredden  dirt  and  debris. 


. I remember,  also,  another  department  where  formed 
ware  cables  were  waxed  by  dipping  in  a bath  of  molten 
paraffin,  and  the  excess  subsequently  removed  by  the 
primitive  process  of  shaking  the  ends  on  the  floor.  In 
due  course  a fine  carpet  of  solidified  wax  was  laid, 
and,  had  a conflagration  started,  it  would  not  readily 
have  been  extinguished  Needless  to  add  that  with 
the  passage  of  years  came  improvements  in  methods, 
prompted  in  all  probability  by  rising  fire  insurance 
premiums,  and  similar  processes  are  now  conducted 
fnside  the  confines  of  a galvanised  steel  tank  which 
collects  and  preserves  mfcact  the  excess  wax.  A place 
for  eventhin g and  everything  in  its  place  is  an  excel- 
lent motto  to  live  up  to  in  every  workshop,  and  every 
employer  has  't  in  his  power  to  effect  some  improve- 
ment, even  if  only  in  a small  degree,  in  the  conditions 
under  which  his  employees  carry  out  their  tasks. 


The  war  industries  connected  with  the  supply  of 
munitions  of  all  kinds  demonstrated  the  possibilities 
of  a proper  and  orderly  handling  of  all  scrap,  and,  as  a 
result,  most  large  works  to-day  have  departments 
whose  sole  duty7  it  is  to  collect  and  account  for  the 
various  scrap  materials  produced  in  the  several  depart- 
ments. Quite  a large  revenue  is  derived  from  this 
branch  of  the  business,  which  can  be  effectively  and 
profitably  offset  against  the  yearly  expenditure  on 
essential  raw  materials.  Much  remains  to  be  done, 
however,  in  the  matter  of  cleaner  and  better  lighted 
shops ; some  firms  pride  themselves  on  cleanliness  and 
order,  and  in  their  shops  it  is  regarded  as  an  offence 
for  a dirty  window,  machine  or  floor  to  remain  in 
evidence.  Unfortunately  such  enterprising  concerns 
are  in  the  minority,  and  it  remains  with  the  leaders  of 
industry  to  inculcate  the  habit  of  cleanliness  and  order 
and  to  abjure  waste.  A little  attention  in  this  direction 
would  go  far  towards  adding  to  the  attractiveness  of 
labour. 

Elektron. 


DUPLEX  WIRELESS  TELEPHONY  AND  SELECTIVE 
RECEPTION. 

The  first  part  of  a paper  which  was  read  by  E.  F.  \\  . 
Alexandcrson  betore  the  Inst,  of  Radio  Engineers,  at  New 
York,  recently,  deals  with  duplex  wireless  telephony,  and 
the  second  part  with  the  highly  selective  “barrage’1  receiver. 
According  to  the  Telegraph  and'Telephotie  Age , in  the  duplex 
method  described  the  speaker  can  hear  the  called  party 
without  manipulating  a switch  to  transfer  from  sending  to 
1 eceiving.  For  this  to  be  possible  it  is  necessary  to  neutral- 
ise the  intensity  of  tihe  transmitted  signal,  and  the  first 
meth<xl  that  yielded  practical  results  was  the  use  of  separate 
sending  and  receiving  antennae,  located  sufficiently  far 
apart  that  the  selectivity  of  ordinary  receiving  instruments 
could  differentiate  between  the  wave  lengths  of  the  receiving 
r.nd  sending  stations.  The  subscribers  and  sending  stations 
are  connected  like  two  ordinary  subscribers  on  a central  ex- 
change, with  the  only  difference  that  a transformer  with  its 
primary  winding  connected  across  the  line  from  the  receiv- 
ing station  is,  bv  its  secondary,  permanently  introduced  in 
series  with  the  line  to  the  sending  station.  A telephone 
current  originating  in  the  receiving  station  is  thus  trans- 
formed into  a cm  rent  flowing  in  the  closed  circuit  between 
the  subscril^r’s  in.diument  and  the  instrument  in  the  send- 
ing station.  A telephone  cuirent  originating  in  the  sub- 
scriber’s instrument  will  follow  exactly  the  same  path. 
Both  tlese  currents  will,  therefore,  be  transmitted  by  the 
sending  station,  and  both  sides  olf  the  conversation  may, 
in  fact,  be  heard  by  a third  party  tuning  his  apparatus  to 
the  two-wave  lengths.  This  system  is  .suitable  for  inter- 
connection with  wire  telephone  exohanges. 

The  most  practical  method  consists  in  mounting  the 
sending  and  receiving  antennae  on  the  same  masts,  and 
preventing  mutual  interference  between  thejn  by  inductive 
or  caoacitative  neutralisation.  In  the  former  method,  an 
inductive  coupling  is  provided  l»etween  the  two  aerials  by  a 
transformer  connected  in  such  a manner  that  it  creates  in 
the  receiving  antennae  a potential  opposite  in  phase  to  the 
potential  directly  induced  by  the  sending  antennae. 

The  bridge  iv  living  set  connections  are  analogous  to  a 
Wheatstone  bridge.  By  adjusting  the  condensers  in  the 
bridge  arms  extremely  perfect  neutralisation  of  the  effect 
of  one  antennae  on  the  other  is  possible.  Local  stray 
leu r rents  may  be  effectively  neutralised  by  intercepting 
them  on  a wire  I.  op  in  the  neighbourhood  of  the  receiving 
set  and  impressing  the  potential  so  generated  on  a little 
coil  mounted  with  an  adjustable  coupling  close  to  the 
secondarv  loading  coil  of  Ihe  receiving  set. 

The  “barrage  receiver”  is  a highly  directional  combin- 
ation of  aperiodic  antennae  with  unilateral  directional 
characteristics.  When  two  antennae  are  used,  fhe  phase 
difference  of  the  received  currents  depends  on  the  direction 
of  the  incoming  signals.  By  phase-shifting  devices  and 
differentia!  coupling  t(  a common  receiver  the  signals  from 
any  given  direction  can  be  balanced  out. . Each  antennae 
is  connected  to  earth  through  an  intensity  coupler,  the 
secondary  of  wh’ch  i<  connected  to  the  primary  of  a phase 
adjuster,  built  in  the  form  of  an  induction  regulator.  The 
primary  current  is  connected  in  split  phase  so  as  to  produce 
a notating  field1  that  cuts  the  secondary  windings.  The 
neutralisation  of  the  signals  from  any  .particular  direction 
is  effected  by  adjustement  of  the  intensity  couplers  and 
phase  adjusters. 

An  experimental  set  was  erected  three  miles  from  the 
New  Brunswick  station,  the  wave  length  of  which  is  ij,Aoo 
metres.  Nevertheless,  signals  from  Carnarvon,  Wales,  with 
14.200  metres  wave  length,  were  received,  the  signals  fiom 
the  New  Brunswick  station  being  entire!  v eliminated,  not- 
withstanding their  intensity  and  small  difference  in . wave 
length  By  using  a double  set  of  phase  adjusters,  signals 
from  two  stations  in  different  directions  may  be  neutralised 
simultaneously.  

Haslingden. — The  T.C.  are  applying  to  the  Ministry  of 
I Transport  for  sanction , to  borrow  £10,000  (mains.  £5,000 ; 
[ services,  £2,000  ; sub-station,  £3,000). 
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AT  THE  SLOAN  ELECTRICAL  COMPANY’S 
NEiW  SHOWROOM. 


The  “Phillips”  J-c.p.  Ni£ht  Lamp. 


On  the  invitation  of  the  Sloan  Electrical  Co.,  Ltd., 
we  recently  paid  a visit  to  inspect  their  new  show- 
room in  their  extended  premises  at  8,  io  and  12, 
Golden  Lane,  E.C.i,  but,  before  referring  further  to 
the  showroom,  notice  should  be  taken  of  a new  night 
lamp  which  is  particularly  suited  to  nurseries,  dormi- 
tories, hospitals,  hotels,  theatres,  cinemas,  to  switch- 
boards, exits  and  fire  alarms,  etc. — in  fact,  anywhere 
where  it  is  necessary  always  to 
have  a small  light  burning. 

The  new  might  lamp  is  manufac- 
tured by  the  well-known  firm  of 
Phillips y Glowlamp  Works,  Ltd.  It 
is  small  in  size,  and  can.  be  supplied 
with  bayonet  or  Edison  screw  cap, 
and  ^consumes  1 B.O.T.  unit  in 
about  200  hours  with  a life  of 
about  3,000  hours,  so  that,  if  used 
on  the  average  8 hours  per  day, 
need  only  be  renewed  once  a year. 

The  Hgbt  emitted  is  said  to  be 
1 c.p.,  but  it  would  appear  to  be 
somewhat  higher.  It  is  a diffused 
glow  of  a soft  yellowish  colour, 
and  is  produced  by  a series  of  elec- 
tric discharges  within  the  bulb, 
which  contains  a thick  spiral 
heater  and  electrodes  in  an  atmo- 
sphere of  neon  gas  (see  Fig.  1 for 
construction).  Being  very  robust, 
the  life  is  not  determined  by  the 
strength  of  the  filament,  but  only 
by  the  eventual  blackening  of  the 
bulb.  The  lamps  are  made  for  use 
on  A.C.  circuits  from  no  volts 


upwards,  and  for  D.C.  circuits  from  150  volts 
upwards.  When  ordering,  it  is  necessary  to  specify 
the  exact  circuit  voltage,  and,  in  addition,  whether  for 
A.C.  or  D.C. 

Reverting  now  to  the  showroom : This  is  artistically 
designed  in  oak  panels,  with  green  ribbed  canvas  wall- 
paper, with  polished  parquet  flooring  and  a few 
Oriental  rugs,  the  furniture  being  Jacobean.  Figs.  2 
and  3 convey  some  idea  of  the  artistic  taste  displayed 
in  designing  the  showroom,  but  it  is  impossible  to 
appreciate  the  whole  scheme  wkthout  a personal  visit. 
The  immediate  reason  for  this  development  is  that  the 
company  have  been  appointed  agents  for  London, 
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Fig.  3. 
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South  Coast,  and  East  Coast  of  Scotland,  by  Messrs. 
Peyton  and  Peyton,  Ltd.,  Bordesley  Works,  Birming- 
ham, manufacturers  of  decorative  electrical  fittings  and 
art  metal  work.  This  firm  has  had  a large  and  varied 
experience  in  the  design  and  manufacture  of  fittings  for 
theatres,  cinemas  and  public  buildings,  having  recently 
equipped  the  Futurist  Theatre,  Birmingham,  and  the 
Manor  Park  Cinema.  In  addition  to  this  class  of 
work,  they  manufacture  a comprehensive  range  of 
fittings  for  ordinary  domestic  lighting,  comprising 
many  exclusive  and  new  designs  in  dining  and  dressing 
room  pendants,  indirect  lighting  bowls  and  other  units. 
The  fittings  are  well  lacquered  to  withstand  the  various 
climatic  and  atmospheric  conditions  met  with.  All  the 
classic  styles  and  periods,  such  as  Louis  XIII.,  Louis 
XIV.,  Empire,  Adam,  Georgian,  etc.,  are'  represented, 
s as  well  as  a choice  selection  of  bronze  figures  and  proce- 
lain  table  standards..  In  the  showroom  is  a full  range 
of  heating  and  cooking  apparatus  of  the  “ Slonetric  ” 
type,  whilst  vacuum  cleaners  and  other  labour-saving 
devices,  ready  wired  for  demonstration  and  display, 
are  also  included. 

Finally,  we  are  informed  by  the  Sloan  Electrical  Go. 
that  they  will  be  pleased  to  forward  an  up-to-date 
catalogue,  also  an  introductory  booklet,  post  free  on 
trade  application. 


ELECTRICITY  SUPPLY. 

So  far  the  progress  made  towards  the  formation  of  Joint 
Electricity  Authorities  is  not  particularly  encouraging.  Some 
13  proposed  electricity  districts  have  been  delimited  by  the 
Electricity  Commissioners.  A few  inquiries  have  been 
held  and  others  come  up  for  hearing  in  the  near  future,  but 
only  in  compact  industrial  districts  has  any  measure  of 
success  been  attained ; nor  does  it  seem  likely  that  much  will 
be  attained,  as  until  the  Commissioners  are  armed  with 
compulsory  pow'ers,  they  have  but  little  authority  That 
authority  would  be  provided  by  the  passage  of  the  Flec- 
tricitv  Supply  No.  2 Bill  through  Parliament,  but  seeing  that 
opposition  to  ic  is  daily  getting  mor<  determined  and  that 
the  Government  appears  wisely  to  be  changing  its  spendthnlt 
habits,  as  evidenced  by  the  decontrol  of  ccal.  the  cutting 
of  expenses  and  the  repeal  of  Part  I.  of  the  Agriculture  Act, 
etc.,  its  chance  at'  being  passed  appears  now  rather  remote. 
The  country  as  a whole  wants  no  more  Municipal  or  Govern- 
ment enterprises  involving  the  borrowing  of  money  3r  the 
spending  of  taxes,  and  feels  that  a cheap  and  abundant 
supply  of  electricity  can  be  provided  under  existing  powers 
(which  are  really  quite  wide)  aided  by  the  advice,  and  such 
pressure  as  it  can  exert  on  unreasonable  bodies,  of  the 
Electricity  Commissioners.  Companies  can  generally  carry 
on  the  business  of  electricity  supply  at  least  as  well  as  local 
authorities,  though  there  certainly  are  many  instances  where 
the  local  authorities  have  made  a good  showing — particu- 
larly in  large  towns  where  there  is  little  chance  to  go 
wrong. 

As  an  instance  of  the  obstructive  and  dilatory  tactics  of 
some  local  authorities  the  following  is  of  interest: — The 
Ellesmere  U D.C  hold  an  electric  lighting  order,  but  have 
been  advised  by  the  Commissioners  that  they  have  no  pros- 
pect of  a supplv  for  seve-al  years,  except  from  the  Mersey 
Power  Company,  and  they  must  either  transfer  the  order 
on  very  satisfactory  terms  or  have  it  revoked. 

WTien  the  matter  came  up  for  consideration  at  the  U.D.C. 
meeting  many  '\>umil!ors  were  extremely  annoyed  at  having 
to  part  with  their  hopes  of  becoming  monopolists  in  the 
suonly  to  the  ratepayers  of  power  and  light.  Apparently, 
said  a councillor,  thev  were  going  to  be  at  the  merev  of  a 
private  company.  What  was  to  stop  the  Mersev  Power 
Company  supplying  electricity  to  householders  at  a cheaper 


price  than  the  Council’s  gas?  He  hoped  the  Council  would 
fight  the  matter.  He  moved  they  fight  it  out,  and  refuse  to 
transfer  the  order  without  some  explanation  as  to  why  they 
were  being  so  treated.  Eventually  it  was  diecided  to  inform 
the  Electricity  Commissioners  that  the  Council  were  unable 
to  make  their  decision  yet  as  promised  and  to  ask  for  full 
particulars  and  the  reason  why  they  should  be  called  upon 
to  surrender  their  order  to  the  Mersey  Power  Company. 

With  regard  to  the  supply  in  rural  areas  the  only  solution 
is  direct  supply  from  a power  company’s  overhead  mains. 
Where  the  local  authorities  can  overcome  their  aversion  to 
not  doing  the  thing  themselves,  they  should  assist  the 
various  power  companies  to  utilise  their  powers  or  where 
necessary,  help  them  to  obtain  extended  powers.  According 
to  recent  news  it  appears  that  the  Hinckley  R.D.C.  has 
been  opposing  the  grant  of  an  order  to  the  Mid.  E.  L.  and 
P.  Coy.  to  supply  the  village,  simply  because  it  wanted 
to  do  it  itself,  though  this  would  involve  a duplicate  set  of 
mains.  They  were,  however,  compelled  to  waive  their 
objection. 

Finally  it  must  be  remembered  that  there  is  now  every 
indication  that  farmers  and  landowners  will  be  demanding 
a supply  as,  without  it,  it  will  be  impossible  to  produce 
economically,  while  paying  anything  like  the  improved 
wages  now  enjoyed  bv  the  employees.  If  the  supply  can- 
not be  obtained  from  a public  authority,  a farmer  or  land- 
owner  can  have  his  own  generating  plant  or  if  there  is  a 
demand  in  a district  an  “unauthorised”  or  non-statutory 
supply  can  be  given  by  a private  individual  or  company, 
but  in  this  case  the  consent  of  the  Commissioners  must 
be  obtained.  They  are,  however,  in  such  cases,  only  con- 
cerned with  the  kind  of  current,  voltage  and  frequency,  if 
A.C.,  with  the  object  of  fitting  in  the  scheme  with  the  large 
Joint  Authority  Scheme,  should  such  ever  be  set  up  in  the 
district.  The  collapse  of  tiie  I ower  Severn  District  scheme, 
owing  to  the  long  distance  between  towns  and  its  unre- 
munerative  nature  on  such  a large  scale  is  not,  however, 
a hopeful  augury  for  these  districts. 

Under  Clause  dl.  of  the  Electricity  (Supply)  Act,  1319,  it 
is  not  lawful  for  any  authority,  company,  or  person  to 
establish  a new  generating  station  or  main  transmission 
line  without  the  consent  of  the  Electricity  Commissioners. 
The  same  clause,  however,  provides  that  their  consent  shall 
not  (be  refused  or  made  subject  to  compliance  with  con- 
ditions to  which  the  applicant  objects  unless  a local  inquiry 
has  been  held 

This  clause  is  obviously  framed  with  the  large  authorised 
undertakings  in  view,  but  for  the  precision  of  supply  by 
overhead  wires  in  a very  small  isolated  town  or  large 
village  and  the  adjacent  country,  the  Commissioners  are 
not  *n  the.  least  likely  to  go  to  the  trouble  and  expense  of 
a locaT  irfquiry — at  any  rate,  this  is  the  opinion  of  our 
esteemed!  contemporary  The  Electrical  Contractor  and  we 
see  no  reason  at  nil  to  doubt  its  correctness,  and,  although 
“unauthorised*  supply  is  in  a somewhat  anomalous  position, 
as  it  is  non-statutory  though  “authorised”  by  the  consent 
of  the  Commissioners,  anyone  who  worries  over  the  illogi- 
calities of  British  legislation,  again  to  quote  from  our 
contemporary,  will  never  get  any  sleep  or  develop  any 
enterprises  whatsoever. 

With  regard  to  the  large  industrial  and  business  areas 
the  position  is  quite  different  and  the  proceedings  at  the 
inquiry  into  the  London  Electricity  District  make  interest- 
ing reading. 


MARRYAT  & PLACE 
28.HATTON  1ARDEN 
LONDON  E C.  I 
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RULES- 

Qvnnowa:  If  a invite  our  reader s to  tend  tit  questions,  preferably  on 
technical  problems  that  have  arisen  in  actual  practice.  Questions  which 
m consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
coder  " Answers  to  Correspondents  " or  replies  will  be  invited  from  our 
readers . One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column. 

Airo»v«B8:  A fee  of  10a.  will  be  paid  for  the  answer  which  we  consider 
skews  the  greatest  merit,  and  5*.  for  the  one  we  select  us  second  best. 
In  fudging  the  replies,  importance  will  be  attached  to  clearness  and  con- 
ciseness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
na  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
rooeoeed  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclose  stamped 
® mrmsed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript . Com* 
petitors  may  adopt  a " nom  do  plume  ” but,  both  in  the  case  of  questions 
and  answers,  the  competitor’s  real  name  and  address  must  be  sent  with 
tbs  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
bs  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
Is  final.  • 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  the  most  times 
iurtng  the  next  twelve  months. 

The  words  “ Questions  and  Answers.’*  or  *'  Q ” and  “ A ” should  be 
placed  at  the  top  left-hand  corner  of  ad  letters  intended  for  this  column. 

Question  No  12 i. 

Can  any  reader  give  me  full  details  of  the  use  and  opera- 
tion of  the  Tesla  coil? — J.E.H. 

Question  No.  122. 

Please  can  any  reader  give  me  full  details  of  checking  the 
ratios  of  various  transformer  connections,  preferably 

“ Scot,  Zig-zag,  etc.”? — J.E.H. 

( Replies  to  Questions  Nos.  121  and  122  must  be  received 
not  later  than  July  30,  1921.) 


Trade  Notes. 


Having  just  completed  considerable  alterations  and  extensions 
at  their  City  Warehouse,  123-5,  Queen  Victoria  Street,  E.C.4 
The  Edison  Swan  Electric  Company,  Ltd.,  desire  it  to  be  known 
that  as  and  from  July  large  stocks  of  lamps,  fittings,  accessories, 
etc.,  in  the  London  area  will  be  dealt  with  from  there  instead  of 
from  the  Works.  This  new  arrangement  should  effect  a con- 
siderable saving  in  time  to  customers. 

ThO  Photector  Co.  Ltd.  (Southall),  make  14  sizes  and  4 types 
(total  56  patterns)  of  wrought  copper  cables,  sockets,  tinned 
all  over.  These  aie  listed  and  priced  •with  full  dimensions 
in  leaflet  E 2030,  which  also  contains  an  extract  from  the 
B.E.S.A.  Report,  No.  7,  on  tlye  international  standards  of 
resistance  for  copper.  The  leaflet  will  be  found  useful  by  the 
trade,  who  are  invited  to  apply  lor  it. 

An  illustrated  price  list  and  folder  dealing  with  "Cosir  os” 
electric  domestic  devices  have  recently  been  issued  by  lie 
Motropolitan  Vickers  Electrical  CO.,  Ltd.  (Trafford  Park,  Man- 
chester). Kettles,  irons,  jugs,  hotplates,  giillcrs  rrd  tccsteis, 
urns,  switches,  plugs,  connictcrs  and  the  “ M-V  ” super  switch- 
plug  art  among  the  items  listed.  The  lattci  item  at  d the 
“ Cosmos”  new  type  connector  for  heating  apparatus  should 
be  carefully  investigated  by  those  who  have  not  yet  done  so. 
The  “ Cosmos  ” radiant  bowl  fire  (550  watts)  is  also  fully  treated 
aud  will  be  dealt  with  separately. 

A gasfilled  lamp  of  especial  value  to  artists,  dyers,  textile 
manufacturers,  and  for  shop  lighting,  etc.,  where  the  accurate 
matching  of  colours  is  essential,  is  the  Royal  "Ediswan” 
“ Daylight  ” lamp.  The  lamp  is  standard  in  every  way 
except  that  the  bulb  is  of  a special  coloilr  glass  which 
absorbs  the  red  rays  in  such  proportion  that  the  resulting 
illumination  closely  reseqibles  the  North  sky  light.  No  special 
fittings  are  required,  and  the  prices  are  25  per  tcn\  above  those 
of  the  standard  gas-filled  lamps.  These  "Daylight”  and  the 
” Ediswao  ” “ Fullolite  ” (opal  glass  bulb),  lamps  are  dealt 
with  in  a new  list,  No.  LL  229,  to  be  obtained  from  the  Edison 
Swan  Electric  Co.,  Ltd.  (Ponders  End,  Middlesex). 

The  Ovorsoas  Enginooring  Co.,  Ltd.  (Manufacturing  Electrical 
Engineers  and  Export  Agents,  163-5,  Great  Portland  Street, 
W.i),  send  leaflets  dealing  with  (1)  "National”  volt  and 
ampere  meters ; (2)  the  " Overseas  ” vacuum  cleaner,  which 
has  among  its  features  a transparent  dust  indicator  to  show 
when  the  cleaning  is  complete — no  dust  then  passing — a swivel 
point  which  permits  cleaning  without  moving  the  iurniture 
and  steers  the  floor  tool ; and  a paper  dust  container,  which  is 
removed  and  burned  with  the  dust.  A third  leaflet  deals 
with  the  " Garge  ” current  converter  for  charging  accumulators 
from  A.C.  Another  speciality  is  the  " Overseas  ” automatic 
or  semi-automatic  lighting  plant  fer  30,  50  or  100  lights  (32 
or  no  volts).  When  getting  short  of  petrol  a bell  is  rung. 
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THE  ELEMEHT8  OF  DIRECT  CURRENT  ELECTRICAL 
32Sa#PuENGINEERING.  Hi  Jfl  *mi 

By  H.  F.  Trewman,  M.A.,  and  G.  E.  Condliffe,  B.Sc. 

This  new  book  is  intended  to  bridge  the  gap  existing 
between  the  elementary  text-books  and  the  more  advanced 
books  dealing  chiefly  with  design.  Numerous  examples 
with  answers  are  included  together.  146  illustrations. 
7/6  net. 

MODERN  CENTRAL  8TATION8. 

By  C.  W.  Marshall,  B.Sc. 

Gives  a brief  description  of  the  principal  features  of  British 
central  station  practice,  making  a useful  little  handbook  to  all 
engaged  in  Central  Station  work.  25  illustrations.  2/6  net. 

THE  ELEMENT8  OF  ILLUMINATING  ENGINEERING. 

By  A.  P.  Trotter. 

An  introductory  treatment  of  the  units,  distribution  and 
measurements  of  light,  types  and  characteristics  of  lamps, 
reflectors,  and  shades  ; photometry  and  the  planning  of 
lighting  installations.  2/6  net. 

ELECTRICITY  IN  STEEL  WORKS. 

By  Wm.  Macfarlane,  B.Sc. 

Describes  current  practice  in  the  generation  of  electricity 
at  steel  works,  the  electric . driving  of  rolling  mills,  the  use 
of  lifting  magnets,  and  the  electric  lighting  of  steel  works. 
21  \illust rations.  2/6  net. 

|HldH-TEN8ION  SWITCHBOARDS.;^  ..j  i 

0iBy|H.lE.  Poole,  iB.Sc.KHons.),  A.M.I.E.EJ  ! 
^ Deals  with  high-tension  switchgear  as  assembled  in  switch- 
board form  for  central  station  and  industrial  service,  enu- 
merating the  leading  points  in  design  and  describing  the 
types  of  switchboard  in  most  general  use.  22  illustrations. 
2/6  net.‘ 

. i HIGH-TENSION  8 WITCH  GEAR.  3! 

By  thefsame  Author. 

Describes  the  design,  construction,  and  functions  of  the 
leading  types  of  switchgear  used  in  the  control  of  high-tension 
electrical  plant.  J 26  illustrations.  2/6  net. 

PRACTICAL  TESTING  OF  ELECTRICAL  M 
^MACHINERY.,  N8W  Edition. j \ 

By  L.  Oulton,  A.M.I.E.E.,  and  N.  jj.  }Wilson,]M.I.E.E. 

This  popular  practical  guide  has  been  brought  up-to-date 
and  new  chapters  added,  including  an  appendix  dealing  with 
the  British  Standards  Association  rules  for  electrical  machin- 
ery, issued  by  the  Engineering  Standards  Committee. 
Pocket  size. j^B/-  net. 

rU  M , t MANAGEMENT  OF  ACCUMULATOR8. 

' liBy.SiR  David  Salomans,  M. A. 

Tenth  Edition  iRevised.  v5  A thoroughly  revised  edition 
of  this  well-known  indispensable  handbook  for  practical 
men.  37  illustrations.  7/6  net. 

POWER  FACTOR  CORRECTION. 

By  A.  E.  Clayton,  B.Sc.,  A.M.I.E.E. 

Explains  the  meaning  and  importance  of  power  factor 
and  describes  methods  fot  the  improvement  of  power  factor. 
36  illustrations.  2/6  net. 

TESTING  OF  CONTINUOUS  CURRENT  MACHINES. 

By  C.  F.  Smith,  D.Sc.,  M.I.E.E. 

Describes  the  main  principles  and  practice  of  efficiency 
and  outpht  tests  on  C.C.  Generators,  Motors,  and  Motor 
Generators.  With  examples  from  practice.  21  illustrations 
and  5 tables.  2/6  net. 
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WILLYS 

LIGHT  & POWER  SET 

DEFINITELY  “IMPROVES  WITH  USE”— 

HAS  A HIGH  POWER  AND  A LOW  PRICE— IT  IS 
THE  MOST  COMPACT  AND  PERFECTLY  EQUIPPED  MODEL 
ON  THE  MARKET- CONTRACTORS  ! SHARE  OUR  PROFITS 


The  KNIGHT  SLEEVE 
VALVE  ENGINE 

More  than  half  the 
KNIGHT  ENGINES 
in  the  World  are 
WILLYS , KNIGHT. 


TjgifeBgiJ 


Advantag 


Brief  Specification. 


NO  WATER  TANK. 
NO  BELT. 

NO  SWITCHBOARD. 
NO  RADIATOR. 

NO  WATER  JACKET. 
NO  NOISE. 

NO  VIBRATION. 

NO  MAGNETO. 

NO  HIGH  TENSION. 
NO  SPRINGS. 

NO  WASTE. 

NO  WEAR. 

NO  DANGER. 


POWER 

WATTAGE  

BATTERY  CAPACITY 

PRESSURE  

WEIGHT  WITHOUT  BATTERY 


AVERAGE  RUNNING  COST  PER  WEEK 


. . 3 H.P. 
..  iJKW. 
225  AMP.  HOUR. 
30  VOLTS. 
. . 336  LB. 


ENGINE  SPEED  1350  R.P.M. 

FLOOR  AREA  COVERED  ENGINE  . . 2 FT.  SQ. 

FLOOR  AREA  COVERED  BATTERY  7.5  SQ.  FT. 
OIL  AND  FUEL  SELF-CONTAINED. 

AIR  COOLED  KEROSENE  ENGINE. 

DIRECT  COUPLED  SHUNT  WOUND  GENERATOR. 
16  CELL  BATTERY. 


RETAIL  PRICE  COMPLETE  £225. 


WILLYS  OVERLAND  CROSSLEY,  Ltd., 


WORKS  & HEAD  OFFICE 
LONDON  SHOWROOM  - 


AGENTS 


- HEATON  CHAPEL,  MANCHESTER. 
-151-3,  GREAT  PORTLAND  STREET,  W.  1. 
YOU  WILL  BE  WHEN  YOU  READ  OUR  SALES  PLAN. 
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UNDERGROUND  HAULAGE  BELLS  AND  TELE- 
PHONES TROUBLES  AND  THEIR  REMEDIES.* 

By  J.  S.  Kendal. 

(Continued  from  page  355.) 

Bell  Troubles.  , 

The  troubles  met  with  in  colliery  bell  systerfis  are  so 
vrried  in  nature  that  it  is  a difficult  matter  to  give  a definite 
solution  which  would)  apply  to  all  similar  cases.  They  are 
sometimes  peculiar  in  their  effects  and  often  so  puzzling 
as  to  be  quite  beyond  any  satisfactory  explanation.  Faults 
may  be  caused  accidentally,  sometimes  wilfully,  occasionally 
by  people  with  good  intentions,  andi  often  by  people  with 
no  ideas  at  all.  A few  examples  might  serve  to  illustrate 
this. 

On  a certain  haulage  road  with  a very  low  roof  the 
engineman  often  received!  a “hold”  signal  which  always 
occurred  when  the  set  was  rounding  a particular  curve. 
Interference  by  some  unknown  person  was  suspected  but 
investigation  showed  that  the  lines  were  slightly  slackened 
at  this  point  and  were  bridged  together  bv  the  iron  hoops 
of  the  tubs  as  the  set  was  passing  beneath.  On  another 
road  similar  signals  were  received  at  irregular  intervals 
and1  could  not  be  accounted  for,  as* the  system  was  in 
good  order.  The  trouble  continued  for  about  three  weeks 
and  was  eventually  solved'  by  one  of  the  officials  observ- 
ing a greaser  boy  tampering  with  the  lines,  and  examina- 
tion of  his  pocket-knife  pointed  to  the  fact  that  he  was 
responsible  for  the  stoppages,  which  ceased  when  he  was 
removed.  Another  case  of  wilful  interference  was  where 
a night-shift  worker,  evidently  a budding  electrician,  used 
the  bell  batteries  to  amuse  himself  with  the  working  of 
some  small  models,  with  the  result  that  the  battery  was 
run  down  and  of  practically  no  use  when  required  the 
following  morning.  Yet  another  case  occurred  when,  on 
switching  in  the  battery  one  morning,  the  bells  began  ro 
ring  continuously.  Crossed  lines  were  naturally  suspec- 
ted, but  after  a man  had  gone  along  the  road  without 
any  result,  he  became  annoyed.  On  making  a more 
minute  search  the  trouble  was  found  to  be  caused  by  a 
piece  of  very  fine  wire  of  the  sort  used1  by  florists, 
which  had  been  fastened  to  one  line  at  an  insulator  on  a 
baulk,  then  carefully  hidden  behind  the  timber  and  brought 
back  again  to  the  neighbouring  insulator  and  line. 

Another  fault  which  kept  a man  hunting  for  an  hour  or 
more  occurred  on  a system  which  was  reported  out  of  use 
one  morning.  The  nature  of  the ^ fault  was  soon  found 
to  be,  an  open  circuit  in  the  line  between  two  stations 
about  half  a mile  apart,  but  the  question  was,  at  what 
exact  point  ? Probable  places  were  first  examined,  but  it 
was  only  by  sectionalising  and  testing  that  the  fault  was 
found  in  a long  length  of  insulated  wire  near  the  bottom 
of  a drop  staple.  This  wire  had  been  accidentally  broken 
the  previous  night,  and  the  lad  attending  the  staple  had 
attempted  to  repair  it.  (He  had  made  a fairly  decent  joint 
• and  had  even  covered  it  with  a piece  of  old  tape,  but  he 
had  quite  omitted  to  bare  the  two  wire  ends  before  making 
his  joint,  il rr  another  case  a similar  breakage  was  “re- 
paired ” by  someone  tying  a piece  of  string  across  the  two 
, broken  ends.1 

A prevalent  source  of  trouble  is  due  to  repair  gangs 
tying  the  lines  together  or  tying  them  to  girders  during 
timbering  operations.  A little  advice  in  this  respect  is 
sometimes  useful,  but  it  is  feared  that  many  men  would 
rather  cut  a wire  down  altogether  than  remove  it  aside. 
The  majority  of  signal  troubles,  roughly  about  thirty  per 
cent.,  appear  to  be  due  to  the  lines  or  trouble  connected  I 
therewith.  In  many  cases  this  can  be  directly  ascribed  to  I 
the  conditions  of  the  roadways,  but  even  on  bad  roads  the 
troubles  can  often  be  greatly  reduced  by  a suitable  arrange- 
ment of  the  wiring.  The  ideal  roadway  is  undoubtedly  a 
brick-arched  one  in  which  bare  lines  may  conveniently  be 
run  without  fear  of  interference  from  falls  of  roof. 

♦Paper  read  December  iR,  1920,  before  the  North  of 
England  Branch  of  the  Association  of  Mining  "Electrical 
Engineers.  1 


In  order  to  show  the  extent  to  which  the  roadway  itself 
may  be  responsible  for  signal  faults  when  using  ordinary 
methods  . of  wiring  a comparison  is  given  between  & good 
and  a bad  road  : — 

No.  1 Road,  1,500  yd.  of  double  line  ...  1 fault. 

No.  2 Road,  240  * ,,  ...  12  faults. 

The  records  1 cover  a period  of  six  months,  and  pn  attempt 
was  made  to  reduce  the  number  of  faults  in  the  second 
case  by  substituting  7/2 1£  V.I.R.  cable  in  place  of  the  bare 
wires,  with  the  result  that  the  line  faults  for  the  next  six 
months  were  o and  3 respectively.  Practically  total  free- 
dom from  line  trouble  may  be  obtained  where  the  roof 
and  roadway  timbering  is  kept  in  good  repair,  and  in  this 
respect  a great  deal  depends  upon  the  good  will  and  co- 
operation of  the  underground  staff  of  the  colliery. 

Appended  is  an  analysis  of  a record  of  faults  covering 
a period  of  eighteen  months. 


.4  Record  of  Faults  occurring  on  Underground 
Haulage  Signal  Systems  during  a 
period  of  Eighteen  Months. 


Lines  on  Roadways — 
Broken 

Earthed  ...  * 
Crossed  or  Twisted 
Bad  joints  ... 


Wiring  connections  to  bells— 
Broken 

Earthed/  

Loose  connections  ... 


Battery  faults — 

Broken  jars.... 
, Broken  pots 
Zincs 

Miscellaneous 


Bells- 


Coils 

Broken  gongs 
Loose  gongs  and  stands  . 
Loose  and  bent  hammers. 
Adjustments 


Ke\s  and  Pushes — 
Damaged 
Broken  contacts 
Sundry  faults  and 
adjustments 


Permanent  Way 

Derailed  sets 

Broken  ropes  and'  couplings 

Roof  falls 

Timbering,  etc.,  workmen 
Lines  fouliftg  shea 
pipes  or  ropes  


Miscellaneous  faults  — 

Intermittent  trouble, 
Relays 

(Switches  

Dampness  in  gear 

Wilful  

Unknown 

Sundries  


First 

Second 

Third 

> mths. 

6 mths. 

6 mths. 

15  .. 

12  .. 

M 

3 •• 

2 

5 

12  .. 

1 1 

1 1 

7 •• 

3 - 

3 

— 

— — 

— 

37  .. 

28  .. 

33 

6 .. 

5 •• 

6 

7 - 

~ 7 •• 

9 

0 .. 

5 •• 

2 

— 

— 

— 

}3  •• 

17  .. 

17 

0 ... 

2 ... 

*> 

2 ... 

1 ... 

1 

6 ... 

7 

5 

7 ... 

7 ... 

4 

— 

— 

— 

15  ... 

*7  •• 

*5 

1 ... 

1 ... 

0 

2 ... 

0 ... 

0 

’ 2 ... 

7 - 

1 

4 ... 

2 

4 

14  ... 

J4  ... 

9 

— _ 

— 

— 

2 3 ... 

24  ... 

M 

1 ... 

2 

0 

6 ... 

.) 

1 

5 

2 

7 

— 

— 

— 

12 

13  .. 

S 

1 ... 

3 ••• 

4 

1 ... 

2 

0 

4 ... 

7 ••• 

5 

0 i.. 

^es, 

0 ... 

3 

7 ••• 

3 ••• 

3 

- — 

— 

— 

13  ... 

15  ... 

15 

3 .. 

2 ... 

0 

0 ... 

0 ... 

1 

0 ... 

2 ... 

3 

0 ... 

1 ... 

1 

3 ... 

4 ... 

1 

2 

3 

4 

*.» 

2 

I 

— 

— 

— 

8 ... 

14  ... 

1 1 
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' . \ First  Second  Third 

6 mths.  6 mths.  6 mts. 
Total  number  of  faults  ...  121  ...  128  ...  113 

Average  number  of  bells  in  use  36  ...  42  ...  33 

„ keys  „ 58  ...  41  ...'  44 

,,  cells  ,»  107  ...  112  ...  102 

A summary  gives  the  average  percentage  of  faults  due  to 
various  causes  as  follows  : — 

Faults  due  to  lines  27. 1 % of  total  faults 

»»  wiring  ...  13.0% 

,,  batteries  

„ bells  16.8%  ,, 

„ keys  9.1%  „ 

,,  permanent  way,  etc.  11(9%  ,, 

miscellaneous  ...  9.1%  ♦, 

Average  time  taken  to  remedy,  faults,  including 
travelling — 84  minutes. 

Average  duration  of  stoppages  where  such  have 
occurred — 62  minutes. 

One  sometimes  comes  across  a case  where  neither  a 
single-stroke  bell  nor  a trembling  bell  is  of  much  use,  for 
instance  in  a noisy  engine-room  where  the  bell  cannot  be 
heard  whilst  the  engine  is  working.  This  is  often  due  not 
to  the  weakness  of  the  bell  but  probably  to  the  tone  of 
the  bell  being  similar  to  that  of  the  feound  caused!  by  the 
engine,  as,  for  example,  the  peculiar  ringing  noise  caused 
by  steel  gears.  In  such  circumstances  the  trouble  can 
often  be  overcome  by  substituting  a gong  of  a different 
tone  or  the  note  of  an  existing  gong  may  be  altered  by  a 
few  saw-cuts  around  its  outer  edge.  Obstinate  cases  may 
be  cured  by  using  buzzers  or  motor-horns  in  place  of  bells, 
but  in  one  instance  even  this  remedy^  was  of  no  avail  and 
the  difficulty  was  only  overcome  by  the  adoption  of  a lumin- 
ous signal  worked  from  an  accumulator  by  means  of  a 
relay  in  addition  to  the  bell. 

(To  be  continued.) 


Various  Items. 

Industrial  LtftfUO  CeunciL— Messrs.  E.  J.  P.  Benn  and  F. 
Elliott  are  to  be  entertained  to  dinnei  at  the  Holtom  Restaurant 
on  July  14,  at  7 p.m.,  on  their  return  from  America.  The 
Chair  will  be  taken  by  Viscount  BurnhatilT'C.H.  It  is  suggested 
that  each  employer  bring  at  least  One  workman  or  Trade 
Unionist  with  him..  Tickets,  10s.  6d.  each,  from  Gen.  Sec., 
82,  Victoria  Street,  S.W.i. 

Ttkphone  Material  Wanted— The  ‘Ministry  of  Posts  and 
Telegraphs,  Belgrade,  is  inviting  tenders  lor  various  telephone 
material  by  July  13.  Apply  D.O.T.,  Room  49,  35,  Old 
Street*  S.W.i.  It  is  almost  essential  that  U.K.  firms  com- 
peting for  Govt,  contracts  in  the  Serb-Croat-Slcvene  State 
should  do  so  through  an  agent  in  that  country.  The  D.O.T. 
is  prepared  to  render  its  assistance  in  this  matter. 

Agents  Wanted. — Five  and  pushing  trade  readers  who  aie 
on  the  look  out  for  agencies  should  make  a pcint  of  applying 
to  Willys  Overland  Crossley,  Ltd.,  at  Heaton  Chapel,  Man- 
chester, for  particulars  of  the  agencies  to  which  they  referred 
in  their  full  page  advert,  in  last  week’s  issue  of  this  paper  and 
also  in  the  current  issue.  These  sets  hold  a very  high  reputation, 
and  applications  for  agencies  should  be  made  without  delay. 

Accrington.— The  Electricity  Committee  has  revised  its 
scale  of  charges  from  July  r,  following  the  loss  of  £ 12,000 
on  the  undertaking  last  year.  It  is  estimated  that  the  increased 
charges,  which  are  based  on  an  annual  output  of  9, 000, coo 
units,  will  produce  an  additional  revenue  of  £12,000  per  annum. 
The  scale  includes  : lighting,  flat  rate,  8d.  per  Board  of  Trade 
unit ; heating  and  domestic  puiposes  other  than  lighting  through 
separate  meter,  3d.  ; with  a minimum  charge  of  5s.  per  quarter 
during  the  summer  and  10s.  per  quarter  during  winter. 
Rateable  value  basis  ; alternative  tariff  for  domestic  lighting, 
heating  and  power.  A fixed  charge  of  X 5 Per  cent,  per  annum 
on  the  rateable  value  of  the  house  occupied,  plus  a charge  of 
2jd.  per  unit  for  all  units  consumed.  Consumers  electing 
to  take  a minimum  ol  15,000  units  per  month  lor  a year  will 
be  charged  on  the  following  scale  : from  15,000  to  40,000  per 
month,  1, 2d.  140,001  to  80,000,  i.i5<*. ; 80,001  to  160,000, 
1. id;  over  160,000,  i.osd..  subject  to  a fluctuation  based 
on  the  cost  of  fuel  of  .o2d.  per  unit  for  each  10  pei  cent,  rise 
or  fall  above  or  below  109.  per  ton. 


Montevhtog. — 59,250  metal  filament  lamps,  225  volts,  10 
to  300  c.p.  are  required  b\  the  State  Power  House.  Tenders 
by  Sept.  3.  Local  repiesentation,  as  usual,  is  essential.  Fur- 
thei  information  can  be  obtained  from  the  D.O.T. 

Edmundson’s. — The  report  of  Edmundson’s  Electricity 
Corporation,  Ltd.,  ieveals  Jiat  for  the  year  ended  March  31, 
1921,  after  meeting  /all  charges,  the  net  profit  amounts  to. 
£16,053  ^ compaied  with  £8,099  for  the  previous  year.  £12,000 
goes  in  dividend  on  the  Cum.  Ptefs.,  and^  £14,142  is  cairied 
forward  (last  year  £10,089). 

Bumloy. — The  Electricity  Committee,  on  June  23,  con- 
sidered the  question  of  increasing  charges  for  current,  and 
decided  to  revise  the  scale  as  follows  : — For  power  purposes, 
for  the  first  39  units  used  per  quarter  of  maximum  demand, 
from  2.57d.  to  2. god.  per  unit,  and  for  all  units  above  from  1.73d 
to  2.o8d  ; lor  heating  and  domestic  purposes,  from  2.29.  to 
2.53d.  per  unit ; lighting  from  5 jd.  to  6d.  per  unit;  for  trac- 
tion, i.gd.  to  2. id.  per  unit. 

Merthyr  Electric  Traction  Co.,  Ltd. — The  1920  report  of 
this  company  states  that  the  capital  expenditure  amounted  to 
£10,016,  mak  ng  the  total  expenditure  on  tracticn  undertaking 
j&75»454>  and  on  electricity  supply  undertaking,  £92,124.  Revenue 
totalled  £52105.  After  deducting  all  expenses,  including  de- 
benture andjothei  interest,  and  placing  £1,200  to  reserve, 
a dividend  at  the  rate  of  6 per  cent,  per  annum  on  oidiflary 
shares  has  been  paid,  leaving  £1,429  to  be  carried  forward. 

Motor  Coach  A.B.C.— We  aie  in  receipt  of  the  first  issue  of 
the  Motor  Coach  A.B.C.,  which  is  to  be  a monthly  guide,  pub- 
lished at  6d.,  for  the  British  Road  Traffic  Association  (54, 
George  Street,  Portman  Square,  W.i),  by  E.  J.  Larby,  Ltd. 
The  guide  is  easy  to  use  and  embraces  motor  coach  and  motor 
bus  services  throughout  the  country,  as  well  as  river,  sea  apd 
air  travel.  We  can  see  that  it  will  soon  be  as  indispensible. 
as  the  railway  A.B.C.  The  Road  Traffic  Association  is  to 
supplement  the  work  of  the  commercial  vehicle  owner  in  evCry 
way  possible  and  by  its  organisation  helps  in  the  co-ordination 
of  freights  and  users  of  commercial  vehicles  for  the  carriage 
of  their  wares  get  considerable  benefit  from  membership. 

n ■■■ 

Telegrams Mic&mlni,  Wandaonth,  London."  Telephone : Tutney  405, 

BRITISH  MICACo.,Ltd 

(Contractors  to*  H.M.  Government.) 

ELECTRICAL  INSULATING  MATERIAL  MANUFACTURERS 
Lebanon  Read  Works,  Wandsworth.  London  S.W.  IS* 

MICA.  COMMUTATOR  SEGMENTS,  MICANITK  SHEETS,  TUBBS, 

RINGS,  WA8HER8.  MICA  POWDER,  FIBRE,  PRBSSPAHN  A*ND 

INSULATING  PAPERS,  CLOTHS,  TAPES,  Ac.  MICA  IMPORTERS. 


CONNOLLY’S  (BLACKLEY)  Ltd.. 

MANCHESTER. 

Insulated  Wires  and  Cables  of 
all  Descriptions. 


You  may  handle 

live  wires 


WITH 


MOSELEY’S 

PURE  PARR 

RUBBER  GLOVES 

SOFT,  DURABLE. 
Sample  9/6,  sent  on  approval’ 


DAVID  MOSELEY  & SONS,  LTD. 
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A DEVELOPMENT  IN  TRAIN  SIGNALLING  OR 
CONTROLLING. 


Many  train  signalling  and  controlling  systems  depend  upon 
some  form  of  apparatus  which  .makes  or  breaks  a circuit 
when  an  engine  or  vehicle  passes  over  a given  position 
on  the  line.  Many  forms  of  contact  for  this  purpose  have 
been  devised,  but  the  majority  of  these  involve  interference 
with  the  permanent  way.  /Vn  improved  instrument  (Patent 
No.  3405/14)  which  can.be  quickly  installed  without  inter- 
fering with  the  track  is  now  being  manufactured  by  the 
General  Electric  Co.,  Ltd.  (Magnet  House,  Kingsway, 
W.C.2).  It  is  called  the  Sleeper* Contact,  and,  as  its  name 
suggests,  it  is  fixed  on  the  sleeper  or  tie,  and  although 
primarily  intended  for  use  on  wooden  sleepers,  it  may  be 
fit  fed  on  either  steel  or  concrete.  It  is  portable,  simple  in 
construction,  and,  it  is  claimed,  is  independent  of  the  type 
of  rail  or  rail  fastening,  and  its  action  is  not  affected  by  the 


between  them  is  bridged  by  several  carbon  balls  vhich 
form  the  electrical  connection.  Connections  from  each  reed 
are  brought  out  to  standard  terminals  on  the  outside  of  the 
case. 

The  reeds  are  adjusted  to  vibrate  in  unison,  and  when 
they  are  set  in  motion  by  the  vibration  of  the  rails,  the 
carbon  balls  are  thrown  vertically  upwards,  thus  breaking 
the  circuit  between  the  reeds.  When  the  reeds  cease  to 
vibrate  the  balls  return  to  their  original  position  in  the 
V-shaped  gap,  and  contact  is  once  more  made.  An  insu- 
lated retainer  is  attached  to  the  box  to  locate  the  carbon 
halls  when  the  contact  is  not  in  use.  The  contact  is  fixed 
tc  the  sleeper  by  three  bolts  passing  through  lugs  cast  on 
the  base,  but  as  the  instrument  is  specially  suitable  for  use 
in  an  emergency,  or  for  temporary  use  where  portable 
apparatus  is  required,  a special  screw  is  attached  to  the 
cast?,  by  which  .the  qontact  can  be  screwed  down  by  an 
unskilled  person  Vwithout  the  use  of  tools.  The  weight  of 
the  complete  coiAact  4 s ffj  lb.,  and  the  overall  dimensions 
arc  6 in.  by  ,4  ml  by  in. 


Fig.  2.— Diagram  of  Internal  Connections— Type 
G Controller. 


t 


Fig.  1. — Diagram  Showing  the  Principle  of  the  Sl  efpeR 
Contact. 


“ creeping  ” of  rails.  There  is  a “ normally  made  ” contact, 
and  when  a train  passes  over  the  sleeper  the  vibration 
causes  the  circuit  to  be  broken,  contact  being  re-established 
by  gravity.  The  principle  upon  which  the  apparatus  works 
will  be  made  clear  by  reference  to  Fig.  1.  Two  stout 
metallic  re^ds,  inclined  to  each  other  at  an  angle  of  90  deg., 
are  firmly  clamped  to,  but  insulated  from,  a boss  in  the 
bottom  of  the  iron  case.  A carbon  electrode  is  fixed  to 
each  opposing  face  of  the  reeds,  and  the  V-shaped  gap 


Severe  tests  under  working  conditions  have  shown  that 
the  contact  will  respond  to  the  movement^  of  a train 
travelling  at  two  or>three  miles  per  hour,  but  is  unaffected 
by  trains  passing  on  an  adjacent  line  at  60  miles  per  hour. 

For  use  in  conjunction  with'  the  Sleeper  Contact,  control- 
lers (Patent  No.  157498)  have  been  designed  to  give  visual 
or  audible  signals.  Fig.  2 shows  the  internal  connections 
of  the  type  G controller,  which  may  be  arranged  either  with 
“ noitnally  open  **  circuit  to  operate  a bell,  hooter  or  lamp, 
or  with  “ normally  closed  ” circuit  to  control  such  apparatus 
as  a lever  lock  on  the  gates  of  a level  crossing,  or  an 
indicator.  In  either  case  the  local  contacts  are  operated 
by  the  break  in  the  circuit  when  the  Sleeper  Contacts  are 
actuated  by  the  train.  Two  electro  magnets,  fixed  vertically 
side  by  side,  influence  a common  armature  pivoted  cen- 
trallv  between  the  pole  pieces.  A current  from  a common 
source  divided  equally  between  the  two  windings  will  result 
in  the  armature  holding  against  one  of  the  pole  pieces. 
If  the  circuit  through  coil  A be  broken  the  magnet,  is  de- 
energised and  the  armature  will  be  attracted  to  pole  B, 
at  the  same  time  making  or  breaking  the  local  circuit. 
When  the  circuit  through  coil  A is  re-established,  both 
rrtagnets  are  energised,  but  as  the  gap  between  the  arma- 
ture and  the  poje  piece  A is  now  much  greater  than  that 
between  the  amature  and  pole  piece  B,  the  armature  will 
not  move.  When  the  circuit  through  coil  B is  broken,  the 
armature  will  be  attracted  by  magnet  A,  thus  reversing 
the  local  contacts.  The  circuit  through  “ B ” is  next  made, 
but  as  the  gap.  at  B is  greater  than  at  A the  armatufe  is 
not  attracted,  and  the  apparatus  is  left  in  the  original 
position.  The  breaks  in  the  circuit  would,  in  practice,  be 
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caused  by  the  train  actuating  sleeper  contacts  inserted  in 
Series  with  coils  A and  B. 

A decisive  and  rubbing  action  is  given  to  the  local  con- 
tacts bv  the  movement  of  the  armature,  thus  ensuring  that 
the  contact  surfaces  are  kept  cleansr  A.  bias  is  fixed  to 
the  armature  so  that  a safe  signal  is  given  in  the  event 
of  battery  failure  or  discontinuity  of  the  circuit.  A test 
and  stop  key  is  fitted,  which  provides  a ready  means  for  a 
non- technical  user  to  ascertain  whether  the  apparatus  is 
in  working  order.  The  stop  key  can  also  be  used  to  arrest 
a signal  given  either  automatically  or  manually.  This  key 
can  be  . locked  by  a simple  arrangement  inside  the  case  so 
that  either  or  both  uses  can  be  prevented,  or  it  may  be 
sealed  over  if  it  is  only  to  be  used  in  emergencies.  It  is 
mounted  in  a cup  in  the  cover  so  that  it  cannot  be  operated 
accidentally.  For  visual  indication,  other  indicators,  suit- 
ably modified,  are  supplied. 


Fig.  3. — Portable  Warning  Set  (With  Side  Door  Open). 

A complete  portable  Sleeper  Contact  which  can  be  carried 
by  one  man  and  installed  by  persons  having  no  technical 
knowledge  is  shown  in  Fig.  3.  It  is  designed  to  give 
warning  to  men  working  on.  the  permanent  way,  and  com- 
prises a controller,  battery,  special  stop  key  and  bell, 
mounted  in  a case  in  which  a Sleeper  Contact  is  housed 
when  not  in  use.  The  battery  can  be  easily  removed  for 
charging.  This  set  could  be  carried  out  with  the  gang, 
and  the  Sleeper  Contact  screwed  to  a sleeper  at  a suitable 
distance  from  the  spot  where  the  men  were  working.  A 
twin  cable,  which  need  not  be  of  low  resistance,  would  be 
connected  to  the  Sleeper  Contact,  and  laid  along  the  side  of 
the  track  to  the  poinf  at  which  the  look-out  man  wa« 
stationed,  where  it  would  be  connected  to  the  two  large 
terminals  on  the  portable  set.  When  the  train  reaches  the 
Sleeper  Contact  the  bell  will  ring  and.  continue  to  do  so 
until  the.  large  button,  fitted  in  the  recess  in  the  case,  is 
pressed. 

Miscellaneous  Applications. 

Other  applications  which  suggest  themselves  include  : — 
(1)  Operating  signal  replacers  or  other  devices  requiring  a 

normally  made  ” circuit.  (2)  In  positions  where  an 
advance  starting  signal  is  out  of  sight  from  the  signal 
box,  a Sleeper  Contact  fixed  just  ahead  of  the  signal  could 
be  arranged  to  give  an  indication  to  the  signalman  that 
the  engine  had  passed  the  signal,  thus  enabling  him  to 
put  the  signal  to  “ danger  ” at  the  right  time.  (3)  For 
use  in  automatically  recording  the  speed  of  trains,  in 
conjunction  with  some  other  form  of  chart  recording  in- 


strument, or  by  using  a type  G controller.  (4)  For  recording 
the  passage  of  trains,  using  a counter  attached  to  the 
controller.  (5)  Level  crossing  gate  control.  (6)  Warning 
for  men  working  in  tunnels  or  painting  or  repairing  bridges, 
etc. 


THE  LONDON  ELECTRICITY  PROBLEM. 


( Continued  from  page  358.) 

Alderman  Duncan  Watson,  the  Chairman  of  the  Con- 
ference of  Local  Authorities  promoting  the  second  of  the 
schemes  before  the  Commissioners,  w'hich  was  outlined  in 
our  last  issue,  gave  evidence  during  the  whole  of  Wednes- 
day and  part  of  Thursday,  June  22  and'  June  23,  and  was 
followed  by  Mr.  C.  H.  Wordingham,  who  has  collaborated 
with  Sir  Alexander  Kennedy,  Mr.  G.  W.  Partridge,  and  Mr. 
J.  H.  Rider,  in  the  preparation  of  the  engineering  proposals. 
The  engineering  .scheme  already  described  by  Mr.  Rider  is 
common  to  the  L.C.C.  scheme,  the  Local  Authorities’ 
scheme,  and  the  scheme  promoted  by  the  nine  London  com- 
panies. This  latter  was  outlined  to  the  Commissioners  on 
Friday,  June  24,  and  was  found  to  differ  in  several  im- 
portant respects  from  the  two  previous  schemes.  The  two 
most  important  points  of  difference,  perhaps,  a/re  the  area 
and'  the  constitution  of  the  joint  electricity  authority.  It 
has  now  been  made  abundantly  clear  that  the  engineering 
operations  which  are  likely  to  be  carried  out  during  the 
next  few  years  are  agreed  by  all  parties,  and  the  main 
task  of  the  Commissioners  will  be  to  evolve  an  administra- 
tion scheme  for  giving  effect  to  the  engineering  part. 

The  nine  London  companies  which  have  formed  them- 
selves into  the  London  Electy.  Joint  Committee  (1920)  Ltd., 
are  the  London  Elec.  Supply  Corph.,  the  Charing  Cross 
West-End  and  City  Co.,  the  Metropolitan  Elec.  Supply  Co., 
the  Central  Elec.  Co.,  the  Westminster  Elec.  Supply  Co., 
the  Kensington  and  Knightsbridge  Co.,  the  Brompton  and 
Kensington  Co.,  the  Chelsea  Elec.  Supply  Co.,  and  the 
St.  James’s  and  Pall  Mall  Co.  Instead  of  accepting,  as 
did  the  two  previous  proposals,  the  large  area  delimited 
provisionally  by  the  Commissioners,  which  includes  not 
only  the  County  of  London  but  considerable  portions  of 
the  surrounding  counties,  this  scheme  -by  the  nine  com- 
panies has  taken  an  area  enclosed  in  a circle  having  a 
radius  of  ten  miles,  with  St.  Paul’s  Cathedral  as  the  centre. 
In  this  it  will  be  seen  is  concentrated  the  greater  portion 
of  the  load  of  the  larger  area;  in  fact,  the  Commissioners 
were  told  that  whereas  the  demand  inside  *this  circle 
is  432,866  kw.,  the  remainder  of  the  area  scheduled  bv  the 
Commissioner's  represents  only  another  32,400  kwl.,  of 
which  25,000  kw.  is  applicable  to  the  North  Metropolitan 
Elec.  Power  Co.  Further,  the  nine  companies  putting 
forward  this  scheme  supply  93  per  cent,  of  the  total  load 
in  the  circle.  The  reason  for  adopting  this  limited  area 
is  thpt  the  promoters  do  not  consider  it  would  conduce  to 
economy,  to  give  a joint  electricity  board  administrative 
powers  over  such  a large  area  as  that  delimited  by  the 
Commissioners.  At  the  same  time,  the  scheme  has  been 
so  arranged  that  outside  authorities  can  come  into  it  by 
wav  of  mutual  supply. 

Coming  to  the  constitution  of  the  proposed  joint  authority 
under  this  scheme,  there  is  the  important  difference  that 
whereas  in  the  two  previous  schemes  a definite  limit 
is  placed  to  the  number  o£  representatives,  in  this  case  no 
such  limit  is  imposed.  The  L.C.C.  is  allocated  five  repre- 
sentatives; one  representative  is  proposed  for  the  City  of 
London  Corpn. ; two  representatives  from  local  authorities 
outside  the  County  of  London,  who  may  have  transfeired 
purchase  rights  over  companies  to  the  joint  authority; 
whilst  railway  companies  and  large  users  are  given  three 
representatives.  The  Chairman  and  Vice-Chairman  are  to 
foe  elected1  independently,  but  in  addition  to  all  these  it  isl 
proposed  to  give  one  representative  to  every  authorised  dis- 
tributor in  the  area — and  there  are  44  of  them — which  enters 
into  an  agreement  to  take  a supply  from  the  joint  authority 
or  has  a loan  of  ^100,000  to  the  joint  authority  outstanding. 
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or  guarantees  the  interest  on  a similar  amount,  one  vote 
being  given  for  every  100,000. 

The  essence  of  this  scheme,  as  well  as  that  of  the  Con- 
ference of  Local  Authorities, * which  preceded  it,  is  voluntary 
working  between  the  authorised  distributors,  whereas 
under  the  L.C.C.  scheme  the  joint  electricity  authority 
would  have  power  to  compel  authorised  distributors  to  come 
into  the  scheme.  The  advocates  of  voluntary  working 
j>oint  to  the  large  amount  of  linking  up  that  has  taken 
place  in  the  London  area  during  recent  years,  without  any 
compulsion  from  an  outside  authority,  and  it  is  even  argued 
that  the  joint  authority,  at  any  rate  in  the  first  place, 
might  consist  of  a committee  of  the  engineers  of  the  au- 
thorised distributors,  which  would  supervise  a further  ex- 
tension of  the  principle  and  bring  it  about  much  more  easily 
and  at  less  expense  than  a constituted  authority  with  com- 
pulsory powers. 

All  the  schemes  so  far  placed  before  the  Commissioners; 
have  ignored  the  railway  load  in  the  estimates,  the  reason 
being  that  there  has  been  an  impressfion  on  the  part  of  the 
engineers  responsible  that  the  railway  companies  will  not 
come  into  any  such  scheme,  because  they  could  generate 
energy  for  themselves  more  cheaply  in  independent  stations 
than  they  could  obtain  it  from  a joint  authority.  It  was 
only  after  this  argument  had  been  used  for  eight  days  that 
the  railway  companies  came  forward  with  the  statement  that 
they  were  quite  prepared  to  buy  in  the  Cheapest  market. 
The  main  reason  why  it  had  been  said  that  the  railway 
companies  could  supply  themselves  more  cheaply  than  the 
joint  authority  was  that  the  latter  would  have  to  provide 
a sinking  fund  for  repayment  of  its  capital,  which  the 
railway  companies  would  not,  thus  forcing  up  the  price  of 
energy  in  the  case  of  the  joint  authority. 

(To  be  continued.) 


LICENSING  OF  ELECTRIC  WI REMEN. 


We  learn  from  the  Industrial  Australian  and  Mining 
Standard  that  the  State  Electricity  Commission  of  Victoria 
has  issued  new  rules,  which  came  into  operation  on  May 
16,  relating  to  the  licensing  of  electric  wiremen.  Under 
the  new  rules  persons  who,  for  gain  or  reward,  cany  on  or 
are  engaged  in  the  work  of  the  installation  of  the  wires  and 
apparatus  used  for  utilising  electricity  supplied  by  an  elec- 
tric undertaker  must*  be  licensed. 

There  are  three  grades  of  licence  : — An  “A”  grade  licence 
is  issued  to  (i)  pers6ns  applying  before  October  i,  1922, 
who  are  over  21  years  of  age,  and  have  been  engaged  as 
wiremea  for  at  least  seven  y£hr9  prior  to  the  date  of  their 
application,  and  have  passed  the  prescribed  examination ; 
or  (2)  apply  after  the  date  referred  to,  and  'have  been  en- 
gaged as  wiremen,  and  have  held  a “B”  licence  for  a 
period  of  at  least  five  years  prior  to  the  dale  of  his  appli- 
cation, and  have  passed  the  prescribed  examination. 

An  “A”  licence  entitles  the  holder  to  carry-  out  the  work 
x>f  installing  wires,  etc.  He  shall  be  responsible  for  good 
workmanship,  and  shall  see  that  all  work  under  has  charge 
is  Carried  out  in  accordance  with  the  regulations.  He 
shall  be  responsible  for  all  notices  that  may  be  required  to 
be  given  to  undertakers,  municipal  councils,  etc. 

A “B”  grade  licence  may  be  issued  to  any  person  over 
21  years  of  age  who  has  been  engaged  as  wireman  for  a 
period  of  at  least  five  years  prior  to  the  date  of  his  appli- 
ation,  and  has  passed  the  prescribed  examination,  and  shall 
entitle  the  holder  thereof  to  carry  out  electric  wiring  work 
under  the  supervision  of  a holder  of  an  “ A”  licence,  but 
not  otherwise.  The  holder  of  a “B”  licence  shall  be  res- 
ponsible for  any  work  done  by  himself  or  by  any  holder 
of  a “C”  licence  who  may  be  under  his  charge. 

A “C”  grade  licence  may  be  issued  to  persons  under  the 
age  of  21  years,  and  shall  entitle  the  holder  to  carry  out 
electric  wiring  under  the  continuous  and  direct  supervision 
of  the  holder  of  an  “A”  or  “ B”  licence,  and  not  otherwise, 
and  only  while  in  the  employment  of  a stated  employer. 
He  must  be  engaged  either  as  an  apprentice  or  an  im- 
prover for  at  least  five  years  before  he  is  eligible  to  become 


an  applicant  for  a “B”  licence,  except  under  stated  condi- 
tions. 

Australia  always  was  more  advanced  than  the  U.K.,  but 
apparently  anyone  may  wire  his  own  house  and  get  con- 
nected without  trouble. 


MOTORS  AND  STARTING  GEAR. 

Some  useful  notes  on  motor  starting  gear  are  contained 
in  the  July  issue  of  the  Monthly  Magazine  of  Higgs  Bros. 
(Sand  Pits,  Birmingham).  The  first  motor  was  turned  out 
in  1912,  since  when  the  business  has  rapidly  progressed 
and  is  still  growing,  aided,  no  doubt,  by  the  little  magazine, 
which  besides  its  valuable  stock  list,  always  gives  its  read- 
ers useful  information  together  writh  pictorial  and  verbal 
humour,  from  which  we  quote  the  following  : — 

“'Why  do  Higgs’  machines  always  look  so  clean?  Well, 
the  fact  is,  they  are  fitted  with  brushes.  That’s  why  they 
look  so  clean  when  you  get  them.  We  also  send  you  two 
spares  with  each  machine,  so  there’s  no  excuse  if  you  don’t 
keep  it  clean  too.  Incidentally,  we  also  fit  a fan  to  blow 
the  dust  away.  « / 

“Higgs’  squirrel  cage  motor  is  an  exceedingly  cheap  pro- 
position. So  much  so,  in  fact,  that  we  really  can’t  supply 
any  more  squirrels  to  go  with  them,  except  at  an  extra 
•charge.  A quantity  of  foddCr  is  supplied,  howrever,  in  the 
form  of  nuts. 

“ D.C.  machines  are  all  fitted  with  rockers.  Poor  things ! 
Thiey  carry  tremendous  loads  without  comiplaint, , why 
shouldn’t  they  have  a little  comfort  in  their  spare  time? 

“All  machines  cany'  keys— but  not  in  bunches.  True, 
most  of  us  like  to  have  ours  in  more  accessible  positions, 
but  then,  perhaps,  9^  are  more  inclined  to  break  out  and1 
have  a bust — in  which  case,  one  likes  to  have  the  front 
door  key  handy. 

“ N.B. — It’s  a good  tip  to  leave  it  in  the  lock  when  you 
go  out.”  » 

All  (purchasers  of  .jmotors  Should  ask  Higgs  Bros,  to  put 
them  on  the  list  o£  recipients  of  this  magazine  and  stock 
list. 


I.E.E.  CONVERSAZIONE. 

Included  in  the  1,600  guests  at  the  I.E.E.  Conversazione 
held  in  the  Natural  History'  Museum  on  Thursday,  June 
30,  were  Sir  William  Barrett,  Sir  Tom  Callender,  J.P., 
Sir  G.  H.  Collier,  Sir  Robert  Elliott  Cooper,  Sir  H.  J. 
Creedy,  Sir  Philip  Dawson,  Sir  G.  K.  B.  Elpinstone,  Sir 
Arnold  B.  Gridley,  K.B.E.,  Sir  F.  S.  Hamar,  Brigadier- 
General  Sir  W.  T.  F.  Horwood,  Sir  Herbert  Jackson,  Rear- 
Admiral  'F.  C.  Learmouth,  Sir  Gerard  and  Lady  Muntz, 
Sir  Philip  Nash,  Sir  A.  M.  J.  Ogilvie,  K.B.E.,  C.fe.,  Vice- 
Admiral  Sir  Laurence  Powrer  and  Sir  A.  W.  Watson. 

There  were  also  present  20  Members  of  Council,  Mr.  P. 
F.  Rowell  (Sec.)f  and  the  Deputation  of  American  Engineers. 
After  introductions  by  the  President  of  the  Institution,  sup- 
ported by  Mrs.  Atkinson,  the  Chairman  of  the  Deputation 
conveyed  a message  of  appreciation  by  American  Engineers 
of  the  work  done  by  British  Engineers  in  the  war,  and  Dr. 
F.  B.  Jewett  conveyed  fraternal  greetings  from  the  American 
Inst.  E.E. 

A programme  of  music  was  rendered  by  the  String  Band 
of  the  Royal  Engineers,  and  a concert  by  Phyllis  Carey- 
Foster,  May  Peters,  and  .the  Allied  String  Quartette— all 
the  items  being  much  appreciated. 


StnnybridgO. — With  further  reference  to  our  recent  note 
concerning  the  formation  of  the  Sen ny bridge  Electric  Supply 
Co.,  Ltd.,  we  are  now  able  to  state  that  the  contractors  for  the 
installation  of  the  plant  were  Harold  Elston  and  Co.  (The 
Modern  Garage,  Brecon).  Local  contractors  should  note  that 
the  plant  is  running  satisfactorily,  some  consumers  have  been 
connected  and  others  are  arranging  for  a supply.  The  Se.g 
to  the  Company  is  Mr.  N.  Williams  (Bryncelyn,  Sennybridce, 
Breconshire). 
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THE  FUTURE  QF  THE  SHIPBUILDJNG  INDUSTRY. 


In  the  course  of  a conversation  with  a pressman  on  the 
25th  ult.,  a director  of  a big.  ^shipbuilding  firm  expressed 
himself  rather  pessimistically  with  regard  to  the  future  of 
shipbuilding  in  the  United  Kingdom  He  said  that  there 
were  about  5,000,000  tons  of  shipping  on  the  stocks  of  the 
United  Kingdom,  and  a large  proportion  of  that  needed 
little  to  complete  it  for  service.  In  addition  to  the  5,000,000 
potential  tons  on  the  stocks,  there  were  about  6,000,000 
tods  of  unemployed  shipping  tied  up.  A great  deal  of  this 
, 6,000,000  tons  could  be  bought  at  from  to  £10  per  ton, 
or  considerably  less  than  it  cost,  and  he  fancied  that  a 
large  proportion  of  it  would  be  absorbed  before  the  5,000,000 
tons  on  the  stocks  would  be  completed.  The  outlook,  he 
considered,  was  anything  but  good  for  at  least  five  years 
to  come.  Freight  carrying  cost  would  have  to  come  down 
as  the  tonnage  came  in,  and  there  tvould  be  little  incentive 
to  complete  the  new  ships.  Money,  too,  he  added,  was 
very  tight,  and  that  was  a very  important  factor  in  com- 
pleting the  ships. 


ECONOMY  IN  ELECTRIC  COOKING. 

According  to  Helios , two  new  equipments  for  electric 
cooking  have  recently  been  placed  on  the  market  in 
Germany.  In  both  cases  the  principle  employed  is  that 
of  the  old  fashioned  hay-box  in  conjunction  with  thermos- 
tatic control.  The  cooking  utensils  are  surrounded  by  heat- 
insuLating  material  in  a suitable  outer  box  or  container. 
Current  is  switched  on  in  the  usual  way  until  the  desired 
cooking  temperature  is  attained.  A thermostatic  switch 
then  opens  the  circuit  and  cooking  proceeds  bv  the  heat 
stored  in  the  food  and  in  the  cookdr  itself.  Directly  the 
temperature  drops  appreciably  the  thermostatic  switch  re- 
stores current  flow  until  the  upper  temperature  limit  is 
again  reached. 

The  equipment  can  be  used  for  boiling  purposes  and 
also,  it  is  claimed,  for  roasting,  baking  and  sterilising, 
etc.  In  the  apparatus  as  designed  by  Reinhold  (Leipzig), 
silite  rods  are  used  as  heating  elements,  and  the  power 
consumption  is  about  800  Watts  in  the  case  of  a cooker 
large  enough  for  a family  of  sax  or  eight  persons,  and 
capable  of  holding  four  pans  simifltaneously.  On  the 
average  current  is  flowing  for  about  50  minutes  during  a 
cooking  period  of  3 hours. 

A time  switch  can  be  used  in  conjunction  with  the 
cooker  to  open  the  circuit  at  any  predetermined  time. 
This,  in  conjunction  with  the  temperature  switch,  ensures 
that  food  cannot  be  either  overheated  or  cooked  too  long. 
The  constant  temperature  maintained  by  the  thermostat  is 
adjustable  at  will. 

Whilst  this  apparatus  is  most  ingenious  and  interesting 
we  are  inclined  to  doubt  whether  it  shows  much  advantage 
in  point  of  energy  consumption  compared  with  standard 
British  types  of  cookers.  In  any  case,  since  electricity  is 
very  cheap,  we  personally  should  prefer  to  have  the  greater 
scope  and  flexibility'  of  the  ordinary  electric  oven.  On 
the  other  hand,  it  is  clear  that  the  thermostatically  con- 
trolled apparatus  would  be  very  useful  to  those  who  have 
no  one  at  home  to  prepare  a hot  meal  against  their  return. 


INDUSTRIAL  ELECTRIC  PLANT. 

(Some  valuable  information  on  industrial  electric  plant  is 
given  in  Vol.  L*  No.  6,  of  the  English  Electric  Journal . 
First  there  is  an  extract  from  the  speech  delivered  by  the 
chairman  of  the  English  Electric  Co.,*  Ltd.,  Sir  Chas. 
Ellis,  G.B.E.,  K.C.B.,  at  the  recent  Annual  General  Meet- 
ing, then  follows  a fully  illustrated  article  on  electric 
winders  by  Mr.  J.  Kirkwood.  The  design  and  use  of  elec- 
jtric  locomotives  is  fullv  treated  and  also  the  various  tvpes 
of  English  electric  industrial  motors  for  A.C.  and  D.C. 
circuits.  Ball  and  roller  bearings  are  used  throughout  the 
range  cwf  these  machines,  and  as  some  users  are  still  preju- 


diced against  their  Use  it  is  instructive  to  read  the  article 
in  the  same  issue  by  Mr.  P.  Howden,  who,  we  understand^ 
is  chief  electrician  to  one  of  the  largest  (firms  of  machine 
tool  makers  in  the  country.  Other  articles  deal  with  the 
modern  steam  condenser  and  w$th  small  and  medium  size 
transformers  manufactured  by  the  Company,  whose  London 
offices  are  at  Queen’s  House,  Kingsway,  W.C.2,  while 
the  works  are  at  Coventry,  Preston,  Bradford,  Stafford 
and  Rugby. 


WORLD’S  TELEPHONIC  DEVELOPMENT- 


From  figures  published  in  the  Telegraph  and  Telephone 
Journal  to  December  Ji,  1919,  W.  H.  Gunston,  in 
Telephony f for  April  16,  contributes  an  interesting  article 
giving  particulars  for  all  countries.  The  figures  are  based 
on  recent  official  information,  except  in  the  case  ctf  a few 
countries  where  recourse  has  had  to  be  made  to  estimates 
computed  from  the  latest  ^obtain able  figures.  Despite  the 
war,  in  which  all  the  larger  telephone-owiting  countries 
(except  Sweden)  were  engaged,  the  total  number  of  tele- 
phones in  the  world  has  increased  from  about  14,500,000 
in  1913  to  19,370,000  in  1919.  In  Europe  the  increase  is 
from  3,950,000  to  4,880,000-  ■ v 

The  total  number  of  telephones  in  Europe  is  approximately 
4,880,000,  giving  a ratio  of  one  telephone  to  82  inhabitants. 
This  proportion  would  be  much  better  if  Russia,  Spain  and! 
the  Balkans  were  excluded.  It  is  a remarkable  fact  that 
within  a boundary  embracing  Sweden,  Norway,  Denmark*. 
Germany,  . Austria,  Switzerland,  Holland,  Belgium  and 
Great  iBritain,  are  included  3,870,000  of  the  4,880,000  tele- 
phones in  Europe,  giving  a ratio  of  one  telephone  to  every 
35  inhabitants.  The  Latin  countries  account  for  only  about 

610.000  of  the  total  number  of  telephones,  and  other  states- 
for  (about  400,000.  Whether  the  striking  difference  in  the 
development  of  the  Latin  States  and  tjiose  which  are  mainly 
Teutonic  either  by  race -or  speech  is  due  to  language, 
temperament,  or  latitude,  is  a problem  of  which  there  is 
no  obvious  solution* 

Great  Britain  has  increased  from  774,300  in  1913  to 
9IX,937-  London  (has  311,350  stations;  Glasgow  40,936; 
Liverpool  38,493  ; Manchester  37,748  ; Birmingham  24,528  ; 
and  ’Edinburgh  17,224.  Twelve  cities  in  all  have  over 

10.000  telephones  each. 

A feature  of  the  telephonic  development  of  Asia  is  that* 
the  further  east  one  goes  the  more  telephones  one  finds - 
Japan  (has  over  309,000;  China  and  Hong  Kong  about 
33,000;  Dutch  Indies  32,000,  and  India  30,000,  while  in* 
Persia,  Arabia  end  Turkey Mn  Asia  the  telephone  is  prac- 
tically non  existent. 

There  are  nearly  13^  million  telephones  in  North  America 
and  724,490  in  Canada.  'New  York  has  761,94°  telephones,. 
Chicago  504, 428,  London  3IIi35°>  Boston  (Mass.)  246,594*’ 
Berlin  187,982,  and  Paris  149, °5°- 


Penarth  E.L.  Co.— The  total  revenue  was  £14, 99°,  dividends 
of  7 and  7J  per  cent,  respectively  were  paid  on  the  preference 
and  ordinary  shares  and  a sum  of  £2,331  carried  forward. | * f* 
The  Overstrand  Hotel. — This  pleasant  hotel  on  the  cliffs 
just  outside  Cromer  contains  a considerable  amount  of  elec- 
trical plant  and  fittings.  From  a leaflet  issued  by  the  G.E.C. 
we  learn  that  the  necessaty  electricity  is  generated  in  a large 
apartment  at  the  side  of  the  garage.  The  0 Witton  ” generator, 
rated  at  7-10  kw.,  100/140  v©lts,  900  r.p.m.  is  belt-driven  by 
an  18  h.p.  Hornsby  oilengine,  ajld  the  storage  battery  comprises 
5^  2 1 -plate  .ells  having  a capacity,  of  600  amp-hrs.  The 
switchboard  is  fitted  with  a '*  Salford  ” automatic  batlery 
cut-in  and  cut-out,  and  the  usual  accessories.  The  lift,  which 
was  installed  by  the  Express  Lift  Co.,  Ltd.,  of  Westminster, 
serves  six  floors  and  can  raise  a load  of  cwt.  at  a normal  speed 
of  150  ft.  per  minute,  and  following  the  usual  practice  in 
such  cases  is  compound  wound.  It  is  rated  at  6-9  h.p.  The 
semi-indirect  system  of  lighting  was  largely  adopted, 
the  majority  of  the  fittings  being  equipped  with  M Eqiiluxo” 
ornamental  glassware. 
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NOTE  THE  PRICE  t 

BELLING  No.  7 BOILER. 


BELLING  & Co.,  m,  mi  whU  edmonton,  h.is 


Price  £ 1 7s.  6d. 


A BUSINESS  NECESSITY! 


With  such  a system  the  busy  man  can  keep  in  touch 
with  every  part  of  his  plant  and  can  connect  with 
any  section  by  simply  pressing  a button. 

Our  range  of  these  intercommunication  instruments  is 

COMPLETE. 


WtsUrrfEJtcTrfc  CompMtf.LmTtd.  ST"1® 


Electrical  Fittings  can  bb  screwed 

to  fine  surface*  by  meaas  of 


Oveik  100,000  now  in  use. 

Supplied  complete  with  four  feet  of  flexible- 
Consumption  T'kw. 


Western  - Electric 

Interphones 


Our  staff  of  Telephone  Engineers  is  always  at  the  disposal 
of  our  customers  to  give  absolutely  impartial  advice  on  all 
telephone  matters. 


THE  EQUIPMENT  OF  OFFICE 
OR  FACTORY  IS  INCOMPLETE 
WITHOUT 


For  fixing  Electrical,  Gas  or  Sanitary  j 
Fittings,  Wires,  Cupboards,  Shelves,  Coat  I 
Hooks,  Pictures,  etc.,  to  walls,  ceilings,  etc., 
of  Brick,  Plaster,  Tiles,  Concrete,  Slate, 

Marble,  Metal,  etc. 

The  Rawlplug  System  obviates  the  old  method 

a long  and  tedious  business  attended  wi  h 9 . 

much  ^damage  to  surrounding  material. 

Rawlplugs  save  at  least,  s th’s  of  the  time  and  j 
cost  required  by  the  old  method. 

A Rawlplug  is  a small  cylindrical  body  of  stiffened 
fibres  of  roughly  the  same  bore  as  the  screw  to  be  used,  Jff 

To  rtx,  simply  make  a small  hole  with  the  tool  supplied, 
push  the  Rawlplug  into  position  and  turn  home  your 
■crew  as  if  in  wood — and  it  is  perfectly  fast. 

The  Rawlplug  is  so  made  that  immediately  the 
■crew  enters  it  expands  automatically  against  the  sides  j 

of  the  hole ; obtaining  thereby  a firm  grip  of  the  t iiugtration  showing  Brae- 
surroundinK  plajteror  other  material.,  and  a perfect  ^“  Sewed  to  Marlle  by 
thread  to  formed  in  the  fibre.  means  of  Rawlplugs. 

No  shilled  handling  reunited.  Invisible  when  In  position! 

No  damage  to  walla.  Will  hold  half  ton  in  brick. 

To  Electricians,  Decorators,  Engineers,  etc.— Rawlplugs  are  made  in  all  sizes, 
and  lengths  (special  list  issued).  Complete  trial  outfit,  all  sizes  of* 
Rawlplugs  and  Tools,  ££, 

SAMPLE  OUTFIT  6/6,  post  6d.  ex.  (100  Rawlplugs,  Tool  Holder  and  2 Bits 
Screws,  etc.). 

THE  RAWLPLUG  CO-  LTD-  38-42.  Lenthall  Place. 
Gloucester  Road,  South  Kensington.  LONDON,  S.W.7 
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We  believe  “ Henley”  Tape 
(No.  504)  to  be  the  lowest 
in  price  and  the  highest  in 
quality.  Ask  for  Sample 
and  Trade  Price  and  see  if 
you  do  not  agree  with  us. 


ape 


“Henley”  Tape  (No.  504)  is  a 
high  grade  “sticky”  tape  which 
easily  conforms  to  the  War  Office 
Adhesion  Test. 


W.  T,.  Henley's  Telegraph  Works  Co.  Ltd., 
Blomfield  Street,  London,  E.C.2. 


JOHN  OAKEY  & SONS.  LTD. 

MANUFACTURERS  OF 

EMERY,  EMERY  CLOTH,  EMERY  PAPER, 

cabinet  Class  paper,  glass  cloth. 

BLACK  LEAD,  PUMICE,  CROCUS,  TRIPOLI, 
ROUGE,  &c. 

Oakey’s  “ Flexible  Twilled”  Emery  Cloth. 

vjP»r  Engineers,  Seeing  Machine,  Lock  and  Scale  Makers,  and  all  purposes  where 
great  Strength,  Durability  and  Perfect  Flexibility  are  required. 

FLINT  & GARNET  PAPER  IN  ROLLS. 

JO  yards  long  by  18  in.,  20  in.,  24  in.,  SO  in.,  80  in.,  40  in.,  42  in.,  & 48  in.,  wide. 

“WELLINGTON”  EMERY  WHEELS. 


'WELLINGTON  EMERY  AND  BLACK  LEAD  MILLS.  LONDON,  S.E.  L 
ALL  BRITISH  MADE. 


CASING  AND  CAPPING. 

BLOCKS,  CLEATS. 

BOARDS  FOR  SWITCHES 
in  Stock  and  made  -to  any  design. 
ACCUMULATOR  CASES 

and  BATTERY  BOXES 
Made  to  Order. 

J.  F.  & G.  HARRIS,  LtcL 

Timber  Merchants  and  Moulding  Manufacturers, 
SAwnrs,  FLAimra,  mould nro  « obiter al  woodworking  kills 

•58*,  WILSON  ST.,  FINSBURY,  LONDON,  E.C. 

Wstw  No. : IMS  London  W.1L  FImm  writ,  for  ntastmtod  Mm  LKt. 


MOTORS,  A.C.  & D.C. 
DYNAMOS. 

MOTOR  GENERATORS. 


SAND  PITS  BIRMINGHAM. 


''  HI8BR0.”  B’HAM.  CENTRAL  1648  BCH.  EX. 
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This  Jills  a longfdt  want 

/ 

Are  you  including  the  '*  Electrolux  ” — the 
Portable  Cleaning  Apparatus  with  the  in- 
ternal dust  bag — in  your  Salqs  campaign  ? 
If  not,  write  at  once  for  details  of  our 
Special  offer  to  supply  demonstration 
, machines  to  the  Trade. 


Z Electric  Lamp  and 
Supplies  Co.,  Ltd.. 
«THE  "PORTABLE"  ?3*  Newman  Street , 
OLEARIVO  APPARATUS  London,  W.l. 
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TO  OVB  XEAOEM. 

Bucxbioitt  it  published  ever j Friday,  and,  if  ordered,  it  on  sale  at  the 
priaoipal  Railway  Station  Bookrtalla  and  Newsasrents  on  that  day.  It  has 
a Tory  large  sale  throughout  the  United  Kingdom,  as  well 
as  ia  the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  necessarily  identify  himself  with 
their  views. 

Questions  to  which  an  answer  is  required  must  be  accompanied  by  a 
Bd.  stamp  for  reply.  When  considered  of  sufficient  interest  the  answer 
will  probably  appear  in  the  paper. 

New  advertisements  for  the  displayed  columns  and  alterations  to  existing 
•aas  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
ef  the  fellowins  Friday.  This  is  imporfent.  Rate  quoted  on  application, 
••hseriptien.— 17s.  fid.  a year,  9s.  half-year,  4e.  fid.  a quarter  in  advance, 
postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  B.  Rrntkll  akd  Co.,  Ltd., 
9^9§,  Maiden  Lane,  London,  W.C.S.  Telephone,  No.  2460  Gerrard. 


Current  Topics. 

In  an  editorial  on  the  subject  of  overhead  power 
lines  in  this  country  my  Chicago  contemporary,  the 
Elecrical  Review , comments  on  the 
Overhead  Lioes  unique  and  dominant  position  occu- 
and  the  Post  pied  by  H.M.  Postmaster-General  in 
Office  Die-  the  matter  of  running  overhead  lines, 
tatorship.  and  preventing  others  from  doing 
likewise.  As  has  been  pointed  out 
in  another  contemporary  nearer  home,  the  P.M.G.  not 
only  has  control  of  the  telegraphs  and  telephones,  but 
is  also  granted  powers  which  to  the  onlooker  appear 
somewhat  unreasonable.  It  is  pointed  out  that  not 
only  does  the  General  Post  Office  formulate  rules  and 
regulations  which  are  sometimes  contrary  to  technical 
accuracy  and  reasonableness,  but  that  there  is  appa- 
rently no  appeal  in  respect  to  their  application  to  any- 
one but  the  P.M.G.,  who  is  fchiis  called  upon  to  inter- 
pret rules  he  himself  has  made,  and  who  is  not 
likely  to  be  entirely  unbiased  in  his  judgment  where 
the  interests  of  his  own  Department  are  concerned. 


When  one  comes  to  realise  it  to  the  full,  the  Post- 
master-General is  an  autocrat  in  the  matter  of  string- 
ing electrical  conductors  on  poles  or  between  buildings 
above  ground,  however  his  powers  may  be  restricted 
where  underground  cables  are  concerned.  The  powers 
of  the  P.M.G.  date  back  to  early  days,  when  the  tele- 
graphs were  the  primary  consideration  and  electric 
lighting  had  not  been  seriously  considered  as  a prac- 
tical proposition.  With  the  Introduction  and  expansion 
of  electricity  supply  the  State  saw  danger  ahead,  and 
duly  filed  its  monopolistic  clauses,  which  in  effect 
render  the  P.M.G.  a&  -overlord  of  the  air  so  far  as 
electrical  conductors  are  concerned.  The  prevailing 
principle  is  telegraphs  and  telephones  first,  then,  so 
long  as  you  don’t  encroach  or  set  up  electrical  dis- 
turbances in  the*  vicinity,  you  are  graciously  permitted 
to  run  your  power  wires  through  the  same  atmosphere, 
if  necessary  a mile  or  more  away  from  Lawyer  Brown  s 
telephone  circuit. 


Although  the  necessity  for  safeguarding  the  interests 
of  telephone  users,  as  well  as  of  the  telegraphs,  as  a 
means  of  national  intercommunication  is  fully  realised, 
and  every  reasonable  being  is  alive  to  the  desirability 
of  technical  safeguards  in  this  connection,  the  sense 
of  proportion  would  appear  grievously  distorted  when 
the  interests  of  these  two  services  take  precedence  over 
the  vital  claims  of  light  and  power  upon  which  the 
whole  country  depends  for  its  livelihood.  Well  may 
the  Americans  laugh  at  our  antiquated  laws,  which 
-make  it  a^penal  offence  to  set  up  a pole  in  the  back 
yard  and  supply  juice  to.  the  man  over  the  way  without 
Asking  leave  of  the  P.M.G.  and  fulfilling  a whole 
quota  of  abstruse  and  instating  regulations,  framed  m 
the  sole  interest  of  the  telephone  subscriber. 

\’or  does  the  1919  Electricity  Supply  Act  neglect  to 
support  this  out-of-date  principle,  in  spite  of  the  pro- 
longed adverse  criticisms  of  obstructive  Board 
Trade  regulations.  Judging  by  the  wording  of  Para- 
graph I.,  Section  22,  of  the  new  Act,  the  running  of 
overhead  wires  is  not  permitted  over  land  covered  by 
buildings  or  used  as  a garden  or  pleasure  ground. 
Bearing  in  mind  the  small  gardens  and  winding  lanes 
of  rural  England,  it  follows  that  if  many  private 
owners  object  to  the  crossing  of  their  gardens,  houses, 
or  barns,  overhead  lines  in  this  country,  if  constructed 
at  all,  will  be  in  the  nature  of  a jig-saw  puzzle  rather 
than  engineering  structures  of  reasonable  and  economic 
design. 


We  are  admittedly  backward  in  this  country  in  the 
development  of  overhead  power  distribution,  and  the 
Parliamentary  position,  as  regulated  by  the  -Board  of 
Trade,  coupled  with  the  monopolistic  powrer9  of  the 
P.M.G.  above  referred  to,  are  ^doubtless  responsible 
to  a considerable  extent  for  arresting  healthy  develop- 
ment along  those  lines.  It  is  far  cheaper  to  run  a 
pole  line  through  suitable  areas  than  underground 
cable,  and,  moreover,  there  is  less  disturbance  of  the 
ground,  arid  consequent  obstruction  of  traffic,  with 
its  attendant  irritation  and  effect  upon  road  surfaces. 
Pole  lines  are  quite  common  in  the  States,  and,  as  it 
is  generally  the  onlooker  who  sees  most  of  the  faults 
in  the  other  man’s  game,  we  might  profitably  act  on 
the  hint  conveyed  in  our  contemporary’s  pages. 


There  is  another  monopoly  possessed  by  the  Post- 
master-General which  would  appear  also  to  exemplify 
the  fable  of  the  dog*  in  the  manger. 

The  Telephone  Although  the  Post  Office  possesses 
Service  and  rights  m the  matter  of  installing  a 
Private  system  of  internal  telephones  for  any 
Installations,  of  its  subscribers  who  desire  such  a 
system,  and  of  connecting’  such  a sys- 
tem with  the  public  exchange,  so  that  intercommuni- 
cation service  is  available,  it  does  not  accord  the 
privilege  to  those  who  care  to  install  their  owni  telo- 
phone  systems  to  connect  such  installations  "J0 

public  service.  Although  certain  technical  standards 
would  have  to  be  complied  with  in  order  that  the 
general  standard  of  • public  telephone  intefcommunicar 
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tion  be  not  lowered  in  efficiency,  it  is  difficult  to  under- 
stand the  principle  of  splendid  isolation  thus  created 
and  maintained,  and  more  particularly  in  the  light  of 
recent  rate  increases  for  telephone  service. 

The  telephone  is  a public  utility  service,  just  as 
much  as  electricity,  gas,  or  water  supply,  and  if  I care 
to  wire  my  house  for  electric  light,  lay  water  pipes,  or 
run  gas  mains  through  my  premises,  there  is  nothing 
to  prevent  my  obtaining  a supply  of  each  of  these 
commodities,  always  provided^  my  installation  meets 
the  technical  requirements  and  is  up  to  or  superior  to 
the  standards  laid  down  by  the  various  supply  authori- 
ties concerned.  Following  the  same  logical  reasoning, 
if  I install  a telephone  switchboard  and  telephones, 
with  due  provision  for  inter  switching  with  the  existing 
local  Post  Office  exchange,  if  my  lines  have  the  re- 
quisite insulation,  and  the  transmission  efficiency  of 
my  instruments  is  equal  to  or  better  than  the  Depart- 
ment’s standard ; furthermore,  if  I grant  the  Post 
Office  representatives  reasonable  access  to  my  tele- 
phone installation  to  see  that  their  standards  are  main- 
tained, wh^t  logical  reason  can  be  advanced  for  refus- 
ing me  the  physical  connection  and  interswitching 
facilities  referred  to? 


If  the  State  is  unable  or  unwilling  to  develop  the 
public  telephone  service  on  energetic  lines,  and  if,  as 
would  appear  to  be  the  case,  its  methods  are  too  costly 
for  such  development,  it  is  surely  better  to  allow 
private  enterprise  sufficient  scope  to  assist  in  this 
development  by  granting  intercom mumica tion  facilities 
in  those  cases  where  a large  and  enterprising  telephone 
user  elects  to  install  his  own  private  system.  As 
matters  stand  at  present,  many  large  businesses  find  it 
necessary  an  thbir  awn  interests  to  keep  two  systems 
going — one  internal,  for  telephonic  intercommunication 
between  the  various  internal  departments,  and  another 
private  branch  exchange,  installed  and  maintained  by 
the  Post  Office,  for  purely  external  traffic  with  the 
public  service.  The  existence  of  such  a state  of  affairs 
and  its  obvious  absurdity  sufficiently  justifies  this 
criticism,  and  it  remains  for  a strong  and  far-seeing 
P.M.G.  to  clear  the  way  for  private  enterprise  and 
what  would  undoubtedly  follow — profitable  telephone 
development  both  for  the  individual  and  for  the  State. 

Elektron. 


ATMOSPHERIC  ELECTRICITY  AS  A SOURCE  OF 
ENERGY. 

M.  Hermann  Plauson,  on  the  basis  of  recently  conducted 
experiments,  referred  to  in  the  Schweizerische  Chemiker- 
Zeitung,  is  of  opinion  that  an  inexpensive  and  unlimited  sup- 
ply of  electrical  energy  may  be  obtained  from  the  atmosphere. 
He  has  published  a book  on  the  subject,  entitled  Gewinnung 
und  Verwertung  aer  Atmosphdrischen  Elektrizitat  (Extrac- 
tion and  Utilisation  of  Atmospheric  Electricity),  published 
by  Bovsen  and  Maasch,  Hamburg,  1920.  As  antenna  he 
uses  a captive  balloon  having  a metallic  cover  provided 
with  a large  number  of  pointed  projections  or  spikes,  an  i 
allows  it  to  ascend  to  a height  of  1,000  or  1,600  ft.  above 
ground. 

Positive  electricity  is  then  collected  from  the  air  and 
transmitted  to  the  ground  through  a wire  rope  fitted  with 
sparking  gap,  which  in  turn  produces  an  electric  vibration 
in  a circuit.  Electro-magnetic  waves  are  also  produced  in 
an  additional  circuit  by  resonance,  and  can  be  utilised,  to 
drive  a specially  designed  resonance  motor.  By  inserting 


condensers  and  sparking  gaps  the  efficiency  and  safety 
against  lightning  are  increased. 

M.  Plauson  obtained*  with  one  balloon  at  a height  of 
1,000  ft.  a supply  of  17.28  kw.  hrs.  per  diem,  and  with  two- 
balloons  81.6  kw.  hrs.  He  calculates  that  a battery  of 
10  balloons  should  give  an  annual  supply  of  210,000  kw.  hrs. 
The  distribution  of  such  installations  throughout  the  country 
woutkl  permit  an  unlimit&i  source  of  energy  to  be  tapped. 
— Technical  Review. 


UNDERGROUND  HAULAGE  BELLS  AND  TELE- 
PHONES : TROUBLES  AND  THEIR  REMEDIES.* 

By  J.  S.  Kendal. 

(Concluded  from  page  370.) 

Telephone  Troubles. 

The  most  frequent  causes  of  trouble  on  underground  tele- 
phone systems  appear  to  be  those  due  to  faults  on  the  lines 
and  to  broken  receiver  cords  where  such  are  used  Under- 
ground telephones  wherever  practicable  should  be  worked 
on  a completely  insulated  system  with  two  lines  through- 
out; by  this  means  much  trouble  due  to  cross-talk  and^ 
noises  will  be  avoided  and1  earth  returns  are  very  unreliable. 
On  a long  haulage  road  equipped  with  signal  bells  it  is 
often  f6und  that  when  the  bells  are  in  use  it  is  practically 
impossible  to  use  the  telephones  owing  to  the  noise  in  the 
receivers  caused  by  the  induced  effect  of  the  disturbing 
currents  in  the  signal  lines  which  run  parallel  to  the  tele- 
phone lines.  This  induced  effect  has  often  been  made  use 
of  to  enable  a man  to  tell  when  a distant  bell  w*as  ringing, 
but  the  efficient  working  of  the  telephone  system  is  of 
greater  consideration  than  this  minor  detail.  The  trouble 
may  be  greatly  reduced!  by  the  transposition  of  the  tele- 
phone lines  at  all  stations,  junctions  and  similar  places, 
changing  the  right-haqd  line  over  to  the  left  side  and 
vice  versa . All  wiring  connections  from  the  instruments  to 
the  lines  should  also  be  twisted  and  if  thoroughly  carried 
out  good!  results  and  freedom  from  noise  may  be  obtained. 

Whilst  discussing  the  effect  of  signal  bells  on  telephones 
it  may  be  useful  to  consider  the  effect  in  the  opposite 
direction.  Almost  any  trembling  bell  will  ring  well  with 
the  current  from  a magneto  generator,  so  that  in  a system 
using  a common  return,  should  the  telephone  and  beU 
“ line  wires”  become  crossed  at  any  point  false  signals  may 
be  obtained  on  the  haulage  bells,  possibly  with  serious 
results.  Where  such  lines  run  side  by  side,  as  they  do  in 
nearly  all  cases,  they  should  be  kept  tight,  wrell  supported, 
and  wide  apart  is  practicable  in  order  to  lessen  their 
liability  to  become  crossed  or  twisted  together. 

With  regard  to  receiver  cords,  their  use  is  being  abolished 
in  modern  mining  telephones,  but  on  instruments  where 
they  are  used  good  results  are  obtained  by  the  adoption 
of  three-core  tough  rubber  or  cab-tyre  flexible  cable,  the 
third  wire  being  used  as  a strain  cord  in  ordinary  use  or 
as  a spare  wire  in  an  emergency  until  such  time  as  a 
newr  cord  can  be  fitted.  It  often  happens,  however,  that 
wiien  a cord  fails  the  w'hole  of  the  wires  are  broken.  The 
ends  of  the  wires  should  be  formed  into  an  eye  and  soldered, 
as  this  provides  a better  fixing  surface  for  the  screw's  and 
obviates  loose  connections  and  frayed1  wire  ends.  Broken 
cords  are  very  often  the  result  of  careless  handling  by  per- 
sons using  the  telephones,  and  cases  are  common  where  the 
receiver  is  allowed  to  hang  loose  from  the  instrument 
instead'  of  being  hung  up.  The  use  of  small  flexible  metal- 
lic tubing  minimises  these  breakages  but  often  makes  the 
equipment  awivw^ard  to  handle. 

Whilst  discussing  the  treatment  of  mining  telephones  a 
case  may  be  quoted  in  wrhich  a boy  was  found  using  a 
receiver  as  a hammer  to  drive  his  lamp  nail  into  timber. 
This  receiver  luckily  was  in  the  form  of  a stout  brass 
casting  having  the  magnet  coils  run  in  solid  with  insulating 
compound  and  it  is  a tribute  to  its  robust  construction  to 

•Paper  read  December  18,  1920,  before  the  North  of  Eng- 
land Branch  of  the  Association  of  Mining  Electrical 
Engineers. 
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say  that  it  was  no  wtf>rse  a/ter  its'- severe  treatment.  In 
another  case  a telephone  which  refused  to  work  w as  found 
on  examination  to  contain  some  six-inch  nails,  evidently 
placed  there  for  security  by  the  l?d  who  attended  that 
particular  station. 

It  is  now  a common  practice  on  long  underground  haul- 
age roads  to  install  magneto  telephone?  at  all  important 
points,  operating  them  on  a bridging  system  and  having 
a set  of  code  signals  for  calling,  with  different  numbers 
or  combinations  of  rings  for  each  station.  Trouble  is 
sometimes  experienced  on  these  systems  by  the  buckling 
of  receiver  diaphragms  caused  by  a station  ringing  up 
whilst  two  other  stations  are  conversing  or  perhaps  by 
listening  in  when  they  tare  not  required.  Where  this 
trouble  is  frequent  it  should  be  a n*te  that  before  ringing 
a person  should  lift  his  receiver  to  enable  him  to  know  if 
the  lines  are  already  engaged ; or,  if  someone  should  hap- 
pen lo  ring  up  whilst  he  is  speaking,  he  should  immediately 
hang  up  his,  receiver  until  the  ringing  is  completed.  Bridg- 
ing systems  should  not  extend  beyond  say  ten  stations 
if  it  is  convenient  so  to  arrange  them,  as  with  a lot  of 
stations  * m the  line  -annoyance  and  inconvenience  is  sure 
to  arise.  Long  endless  haulage  systems  suffer  mostly  in 
this  respect  because  if  there  is  a stoppage  at  any  part  of 
the  road  everyone  makes  it  his  business  to  inquire  the 
reason. 

Apart  from  this  consideration  the  bridging  system  is 
very  convenient  for  intercommunication  purposes;  it  does 
away  with  the  necessity  for  plugboards  and  enables  one 
station  to  call  any  other  on  the  system  without  the  use  % 
of  separate  connecting  !ines  which  would!  be  almost  im- ' 
possible  to  install  in  underground  roadways  unless  provided 
for  by  a multi-core  cable.  The  instruments  for  such  sys- 
tems should  have  large  magneto  generators  and  long-coil 
polarised  bells  of  not  less  than  1,000  ohms  resistance.  On 
systems  of  more  than  ten  stations  the  bells  used  should 
have  a greatly  increased  resistance,  say  5,000  ohms,  at 
with  two  stations  speaking  all  the  other  bells  are  connected 
as  shunts  arid,  if  of  comparatively  low  resistance,  their 
•combined  resistance  will  be  very  small  and  will  greatly  re- 
duce the  effect  of  the  speaking  current  in  the  two  instru- 
ments in  use. 

The  reasoning  of  this  statement  may  be  better  shown 
by  an  example..  Suppose  we  have  ten  magneto  telephones 
connected  on  a bridge  system,  each  having  1,000  ohm 
bells.  Then  when  two  stations  are  speaking  we  have  the 
other  eight  connected  as  shunts  with  a combined  effective 
resistance  of  cnly  125  ohms.  (Now  with  the  -same  number 
of  instruments  equipped  with  5,000  ohm  bells  the  eight  in 
shunt  give  a total  resistance  of  625  ohms.  The  loss  in 
speaking  efficiency  is  therefore  five  times  greater  with  the 
first  arrangement,  assuming  the  line  resistance  and  other 
conditions  to  be  the  same  in  each  case.  For  the  same 
reason  the  induction  coils  of  these  instruments  should 
have  secondary  windings  of  100  to  ,150  ohms,  which  gives 
a better  sending  efficiency  than  the  usual  standard  induc- 
tion coil  of  25  ohms. 

Telephone  transmitters  do  not  usually  give  much  trouble 
provided  they  are  kept  clean  and  free  from  moisture,  which 
is  sometimes  not  an  easy  matter.  A transmitter  which 
gives  good  results  is  the  solid-back  type,  which  is  of  sub- 
stantial construction,  easily  cleaned,  and  free  from  liabilitv 
to  n icking  of  the  granules. 

Speaking  batteries  should  be  of  a type  which  will  re- 
quire little  supervision.  Good  results  are  obtained  from 
Leclanche  cells,  but  the  usual  practice  is  to  use  dry  cells 
for  the  speaking  circuits,  with  the  e^6eption  of  for  hot  dis- 
tricts where  they  become  too  dry  to  be  of  any  use.  Such 
dnr  batteries  should  be  carefully  chosen,  as  some  types  are 
of  no  use  for  this  class  of  work,  being  easilv  affected  bv 
dampness  or  of  too  high  resistance.  The  average  life 
of  a good  dry  cell  on  mining  telephone  work  is  about 
twelve  to  fifteen  months,  but  they  should  be  changed  when 
their  voltage  on  open  circuit  falls  below  o.q  or  1.0  volt. 
In  some  instances  it  is  advisable  to  use  two  dry  cells  in 
-each  instrument  but  in  most  cases  good  results  are  obtained 
oy  the  use  of  one  only.  With  P.O.  standard  receivers 


trouble  was  experienced  with  broken  screw-threads  on  the 
moulded  insulation  of  the  ear-caps  but  this  was  overcome 
by  substituting  a similar  shaped  cap*  mjouldedi  upon  a 
threaded  brass  ring  which  allowed  the  cap  to  be  tightened 
without  stripping  the  threads. 

Where  an  exchange  system  is  required'  the  lines  from 
separate  stations  may  be  run  to  a convenient  centre  pro- 
vided with  an  annunciator  board  and  plugs,  each  line  hav- 
ing an  indicator  and  plug  receptacle,  communication  being 
established  by  connecting  cords  and  plugs.  For  under- 
ground work,  however,  this  type  of  board  usually  gives 
trouble  with.  broken  or  short-circuited  cords  and  plugs  and 
also  with  dirt  in  the  jades.  The  single-cord  board  is  the 
worse  defaulter  in  this 1 respect,  having  a cord  and  plug 
for  each  line,  the  failure  of  which  cuts  that  line  out  of 
use  until  repaired  by  an  electrician.  With  the  separate- 
cord  board  communication  between  stations  is  made  by  a 
double-line  cord  having  a plug  at  either  end,  and  stoppages 
due  to  faulty  cords  or  plugs  may  be  reduced  by  keeping 
at  hand  one  or  more  spare  cords.  A type  of  board  which 
does  away  with  cord  trouble  altogether  is  that  known  as 
the  cordless  board,  which  only  necessitates  the  insertion 
of  a two-ringed  plug  in  a jack,  or  the  moving  of  a switch. 
For  small  exchanges,  say  up  to  six  line,  this  type  will  give 
good  service,  but  for  larger  boards  the  separate-cord  type 
is  recommended,  as  the  cordless  type  becomes  unwieldy 
and  confusing  above  this  size.  Where  any  station*  is  re- 
quired to  communicate  with  two  separate  systems  it  is 
usually  better  and  cheaper  to  provide  a two-way  switch 
and  extension  bell  rather  than  a two-way  plug  board. 

Appended  is  a summary  of  telephone  faults  covering  a 
perioa  of  eighteen  months : — 

A Kecond  of  Faults  occurring  on  Underground  Haulage 
Telephone  Systems  during  a period  of 
eighteen  months. 


Monthly  period— 

Lines  on  Roadways — 

No.  of  faults. 

per  Instrument. 

1st. 

2nd. 

3rd. 

1st. 

2nd. 

3rd. 

Broken  

I 

3 

I .. 

3-1 

‘ 4-8 

1.9 

Earthed  

I 

O 

6 .. 

3.1 

0 

11.3 

Crossed  or  twisted 

4 

7 

6 .. 

I2.5 

11.3 

u.3 

External  wiring  

0 

0 

1 .. 

Internal  waring  

1 

1 

3 •• 

• 3-1 

1.6 

5.6 

Earthed  instruments 

1 

0 

1 

3.1 

0 

l.Q 

Magnetos  and  cut-out  gear 

4 

4 

3 •• 

12.5 

6.4 

5.6 

Switch  hooks  and  springs 

1 

5 

5 - 

3-i 

8.0 

9*4 

Loose  connections 
Damaged  receivers  and 

<: 

2 

■ • 

u 

3-2 

3*7 

ear-caps  

2 

6 

4 •• 

6.2 

9*7 

7*5 

Broken  receiver  cords  ... 
Dry  cells 

II 

3 

24 

5 

15  .. 

1 .. 

• 34.3 

9*3 

38.7 

8.0 

28.2 

1.0 

Transmitters  

1 

4 

0 .. 

3. 1 

6,4 

7 

0 

Bells  

0 

0 

2 .. 

Switches  

2 

0 

0 .. 

Dampness  

0 

0 

1 .. 





Miscellaneous 

0 

1 

2 

Total  number  of  faults 
Average  number  of  tele- 

32 

62 

53  - 

— 

— 

— 

phones  in  use 

Average  number  of  faults 

10 

16 

18  ... 

■ — 

— 

— 

per  telephone  per  annum 

6.4 

7-7 

5-9 

As  showing  the  difference  in  working  results,  a record 
of  faults  on  seven  similar  telephones  installed  in  engine 
rooms,  etc.,  only  gave  a total  of  six  minor  troubles  for  the 
whole  eighteen  months,  probably  due  to  the  difference  in 
service  conditions. 

The  approximate  length  of  single  line  wire  in  use  for 
the  bells  and  telepKones  on  these  svstems  were  respec- 
tively 23,000,  25,000  and  30,500  yards  for  the  stated  periods, 
faking  into  consideration  all  troubles  on  the  lines,  including 
falls,  timbering,  etc.,  this  gives  an  average  number  of 
faults  per  thousand  yards' of  2.34,  1.92,  and  1.86  for  the 
respective  penods,  the  last  figure  being  a reduction  of  20 
per  cent,  on  the  first.  . 
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Questions  and  Aaswers  by  Practical  Ho. 

j BULBS. 

Qskstxoxs : If#  invite  our  reader*  to  eend  ti#  questions,  preferably  on 
technical  problem*  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  " Answer*  to  Correspondents  " or  replies  will  be  invited  from  our 
readers . One  shilling . will  be  paid  for  the  question  which  we  seleot  for 
competitive  replies  in  this  column. 

Avwmma : A fee  of  10#.  will  be  paid  for  the  answer  which  we  consider 
ehoum  the  greatest  merit,,  and  5s.  for  the  one  we  select  ae  second  beet. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  eon- 
oteonese,  as  well  as  aocuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
reeesmed  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  mid  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript , Com- 
petitor t may  adept  a " nom  ae  plume,”  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  addres*  must  be  sent  with 
tha  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  the  most  time* 
during  the  next  twelve  months. 

The  worde  ” Questions  and  Answers or  *'  Q ” and  ” A ” should  be 
placed  at  the  top  left-hand  comer  of  ail  letters  intended  for  thie  column. 


Question  No.  12 i. 

Can  any  reader  give  me  full  details  of  the  use  and  opera- 
tion of  the  Tqsla  coil? — J.E.H. 

Question  No.  122. 

Please  can  any  reader  give  me  full  details  of  checking  the 
ratios  of  various  transformer  connections,  preferably 
“ Scott,”  “ Zig-zag,”  etc.?— J.E.H. 

(Replies  to  Questions  Nos.  12 1 and  122  must  be  received 
not  later  than  July  30,  1921.) 


THE  EDUCATION  OF  THE  APPRENTICE.* 


By  J.  Marshall  Bell. 


While  considering  the  education  of  the  apprentice  as  a 
spfecial  .'case  it  is  the  writer’s  intention  to  deal  with 
education  in  a general  sense.  If  it  be  considered  thdt  this 
subject  is  too  academic  for  an  engineering  society,  it  may 
be  pointed  out  that  when  the  mining  electrical  engineer 
wishes  to  get  the  best  possible  result  from  the  plant  he 
specifies  certain  standards  off  performance  and  material. 
It  is,  similarly,  quite  in  order  and  necessary  for  us,  as 
practical  men  who  have  to  deal  with  the  boys  when  they 
leave  school,  to  ask  the  question  : — Are  they  as  well 
educated  for  our  purpose  as  <they  might  be?  There  is  natu- 
rally a very  great  difference  between  testing,  say,  an  electric 
motor  and  an  embryo  apprentice.  The  motor  can  be  put 
through  certain  recognised  tests  as  t a efficiency,  temperature, 
rise,  etc.,  but  the  testing  of  the  suitability  of  a boy  for 
any  particular  occupation,  so  far  at  least,  cannot  be 
reduced  to  a few  simple  observations  and  to  numerical  calcu- 
lation. It  must  not  be  assumed,  however,  that  much  more 
exact  tests  of  a person’s  capabilities  will  not  some  day  be 
devised,  and  then  reduced  to  a scientific  basis.  Some  work 
has  already  been  done  in  this  direction,  but  this  will  be 
touched  on  later. 

In  a recent  article  on  Scottish.  Education  termed 
“ Teacher  Indicted,”  it  was  stated  that : “ The  average  boy 
or  girl  who  leaves  school  to-day  is  less  shrewd,  less  well 
founded,  less  mentally  and  morally  well  balanced,  and, 
most  important  of  all,  less  avid  for  further  knowledge 
and  less  able  to  turn  the  experiences  of  life  to  substantial 
account  than  were  his  parents,  and  still  more  his  grand- 
parents, at  a similar  stage  of  their  lives.”  The  blame  of 
this  state  of  affairs  was  laid  on  “ ill-advisedl  and  untimelv 
experiments  ” and  on  the  present-day  teachers,  who,  indeed, 
were  described  as-  “ merely  the  blind  leading  the  blind.” 

It  was  said  of  the  teachers  that : “They  have,  in  the  fine 
old  word,  no  * call  ’ to  teaching,  and  teachers  are  born,  not 

♦Paper  read  December  17  before  the  East  of  Scotland 
Branch  of  the  Association  of  Mining  Electrical  Engineer^, 
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made,”  and  the  questioii  was  asked:  “ L^t  the  employers  ' 
sj>eak  : are  they  getting  better  and  brighter  apprentices? 

While  the  writer  of  the  present  (paper  does  not  think 
that  the  charges  in  the  articles  referred]  to  (and  they  were 
numerous  and  severe  ones)  were  wholly  unjustified,  it 
might  be  said  for  the  teachers  that  they  are  themselves  the 
product  of,  arrd  are  bound  to  wdrk  under,  the  present 
system  of  education,  which,  to  Say  the  least,  is  very  far 
from  perfection. 

iBut  our  question  now  must  be,  not  who  is  to  blame, 
but  what  can  we  do  to  help?  It  is  our  duty  to  specify 
what  we  really  require,  with  the  strong  probability  that 
a definite  demand,  long  enough  sustained,  will  result  in  a 
future  supply. 

It  seems  to  the  writer  that  the  last  century,  while  un^ 
doubtedly  one  of  great  progress  in  material  things,  has 
been  too  onesided  in  development  and)  that  it  has  been 
forgotten  that,  as  Pope  wrote  two  hundred  years  ago, 

“ The  proper  study  of  mankind  is  main.” 

At  the  present  time  it  seems  to  be  dawning  on  mankind  in 
general  that  material  advancement  is.  not  completely 
satisfactory  in  itself,  and  the  sense  of  something  lacking 
ig  probably  at  the  bottom  of  the  present  world-wide  unrest,, 
and  though  the  pursuit  of  the  majority  is  still  after  material 
prosperity7  the  need  is  in  itself  mental. 

It  may  be  that  the  present  century  will  witness  a great 
reaction,  and  that  men  will  turn  more  to  the  study  of  the 
mind  and  body  of  man  in  all  its  different  aspects,  and 
particularly  to  the  study  of  practical  psychology  with  its 
applications  in  the  education  of  the  y oung  and  in  everyday 
life.  We  must  all  consider  education  ; it  is  part  of  our  lives, 
and  cannot  be  separated  from  it. 

In  a broad  sense  it  begins  at  birth,  and  only  ends,  as  far  as 
we  know,  at  death,  but  in  the  more  restricted  sense  it  may 
be  defined  us  Systematic  training  by  o'thers.  What  we  are 
doing  in  effect  in  education  is  to  say  to  the  pupils : We, 
who  have  gone  before  "you,  have  found  from  experience 
that  the  best  way  of  doing  certain  things  in  life  is  in  such 
and  such  a way.  That  is,  education  is  a deliberate  passing 
on  of  accumulated  experience,  and  consequently  it  must 
expand  and  change  from  generation  to  generation  if  pro- 
gress is  to  continue. 

Now  we  educate  mind  and  body,  but  mainly  mind,  and 
at  this  stage  we  must  ask  what  is  meant  by  this.  It  is 
no  part  of  this  paper  to  inquire  where  mind  comes  fron* 
or  where  it  goes,  nor  can  it  be  clearly  defined  at  all.  All 
we  know  is  that  it  is  a unity  expressing  itself  through  the 
brain  and  body. 

The  body  is  the  machine,  the  brain  is  the  switchboard, 
and  the  mind  controls  the  body  through  the  brain.  The 
mind1  is  no  use  unless  the  body  is  more  or  less  intact,  just 
as  a switchboard  attendant  would  be  helpless  to  supply 
power  from  a wrecked  turbine;  but  as  an  attendant  can 
often  remedy  a minor  defect  without  shutting  diown,  so 
can  the  mind  control  the  body  to  a much  greater  extent 
than  the  body  can  affect  the  mind.  Our  personality  > dis- 
tinguishes us  from  any  other  person,  however  similar  we 
may  be  in  weight,  chemical  composition,  and  other 
material  properties.  We  are  ourselves,  therefore,  because 
of  our  minds.  Beyond*  our  conscious  mind  there  seems 
to  be  a much  greater  part,  and  a better  part  in  every  way — 
the  sub-conscious  mind.  This  appears  to  be  the  store- 
house of  thought  and  impressions,  and  the  melting  pot  in 
which  new  ideas  are  formed  before  they  rise  and  become 
conscious  thoughts.  Admittedly,  no  one  can  explain  the 
ultimate  process  .by  which  our  mind  receives  impressions  and 
translates  them  into  thoughts  which  may  become  actions 
ultimately,  any  more  than  we  can  give  a real  explanation 
of  anything  in  the  material  world. 

We  use  electricity,  but  however  complicated  the  apparatus 
may  be  in  mechanical  , construction  we  only  know  that 
when  we  arrange  the  materials  in  a certain  wa/v  we  obtain 
certain  results,  without  knowing  why.  So>  with  the  mind. 

If  we  can  impress  it  in  some  manner  to  obtain  some  par- 
ticular effect,  at  is  as  much  as  we  need  or  will  ever  know. 
Constant  repetition  of  an  idea,  for  example,  by  a teacher  to 
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3 child  results  in  a child  accepting  the  idea  as  a fact,  even 
though  it  may  be  really  untrue  in  itself. 

'Again,  any  fact  very  strongly  impressed  on  anyone  9 
mind,  though  the  impression  itself  may  be  of  short  duration, 
remains  with  us  alv^ys,  as  shown  in  the  proverb,  “Burnt 
bairns  dread  the  fire.”  We  can  all  remember  certain  in- 
cidents of  our  childhood,  painful  and!  pleasant,  because  they 
happened  to  be  strongly  impressed  on  us  at  the  time. 
Now  these  impressions  reached  our  mind  by  way  of  our 
senses,  and  all  our  knowledge  is  made  up  of  what  we  have 
seen,  heard,  and  felt.  When  we  educate  we  use  know- 
ledge as  an  instrument,  and  reach  the  mind  through  the 
senses.  Knowledge,  however,  is  the  raw  material  which 
the  mind  has  to  deal  with,  and  sail  progress  arises  from 
some  mind  turning  its  raw  material  into  some  new  form. 

This  faculty  of  so  dealing  with  knowledge  we  call  origin- 
ality, and  while  possessed  by  most  minds  in  some  degree, 
distinctive  originality  is  admittedly  a rare  quality,  but 
one  of  which  the  world  now,  as  always,  is  in  great  need  of. 
It  cannot  ibe  taught,  but  cart  only  be  attained  by  allowing 
each  mind  to  develop  itself  in  its  natural  direction. 

Perhaps  this  is  one  of  the  main  defects  of  modem 
education — an  apparent  attempt  to  turn  out  all  scholars  on 
the  same  plan— an  idea  of  a very  primitive  type.  We  see  a 
reaction  against  this  in  the  “ Montessori  Method,” 
which  has  the  underlying  idea  of  allowing  each  child  to 
learn  by  doing,  and  more  or  less  to  go  as  it  pleases. 

The  middle  course  is  perhaps  the  best — that  is,  a general 
tvpe  of  education  for  most  of  the  time,  and  the  remainder 
spent  in  allowing  each  scholar  to  develop,  on  individual 
lines,  anv  particular  capabilities  that  he  may  possess.  Ex- 
pense makes  impossible  a real  individual  training  for  all, 
but  students  can  be  grouped  according  to  common  interests 
to  a greater  extent  than  is  now  done. 

(To  be  continued.) 


Reviews  of  Books,  81  c. 


[Books  noticed  in  this  column  will  be  sent  from  Elec- 
tricity Office  to  any  Part  of  the  world , for  the  published 
price , plus  ten  per  cent . for  postage  (minimum  2d.)  and 
orders  will  be  appreciated. 

Wireless  Telegraphy.  By  B.  Leggett.  485  pp.,  230 
figs.  (Chapman  and  Hall.  30s.  net.) — This  book  justifies 
most  fully  its  inclusion  in  the  Directly  Useful  Series,  for 
it  is  the  only  volume  in  English  which  deals  in  detail  with  1 
quenched  spark  systems  \ including  the  original  Telefunken 
system]!  and  in  addition  it  includes  much  matter  which  has 
never  hitherto  been  published  in  any  country.  The  import- 
ance of  the  system  dealt  with  and  the  size  of  the  work 
will  come  as  a surprise  to  most  readers,  who  will  be  corre- 
spondingly well-advised  to  study  this  book,  because  the 
quenched  spaik  system  has  been  employed  in  almost  every 
country,  is  adopted  extensively  in  the  United  States,  Aus- 
tralia, Japan,  China,  and  Germany,  and  can  indeed  for 
land  stations  claim  to  rank  with  the  Marconi  system  in 
importance.  The  quenched  spark  system  can  be  regarded 
as  an  international  system,  and  a number  of  well-known 
shipping  lines  are  fitting  new  vessels  therewith. 
The  author  is  well  qualified  to  write  upon  the  subject  since 
he  has  had  experience  in  the  manufacture,  installation 
and  operation  of  most  of  the  apparatus  which  he  describes. 
After  an  introductory  chapter  and  'a  consideration  of  the 
theory^  of  wireless  transmitters,  with  special  reference  to 
quenching,  the  author  deals  exhaustively  #vi£h  transmitting 
and  receiving  apparatus  and  their  accessories.  Chapters 
are  next  devoted  to  the  intensification  of  weak  signals  and 
to  special  apparatus  for  transmitting  and  receiving  circuits, 
after  whifch  there  is  a series  of  important  chapters  dealing 
respectively  with  wireless  telegraphy  upon  ships,  with  land 
stations,  with  military  wireless  telegraphy,  and  with  wireless 
telegraphy  in  aviation.  The  chapter  on  continuous  wave 
telegraphy  and  telephony  is  up-to-date,  and  will  be  gener- 
ally appreciated,  and  a good  general  conception  of  the  pro- 
pagation of  electro-magnetic  waves— not  quite  academically 
correct  in  all  its  details,  but  clear  and  quite  sufficient  for 


practical  purposes — is  to  be  obtained  from  the  concluding 
chapter.  In  the  chapter  on  the  maintenance  and  operation 
of  wireless  apparatus  the -author  goes  considerably  outside 
the  field  of  wireless  telegraphy  itself,  but  the  practical 
operator  will  be  glad  to  have  in  the  one  book  hints  upon 
maintenance  for  which  he  might  reasonably  expect  to  have 
to  go  to  another  volume. 

In  order  to  prevent  misconception  it  must  be  explained 
that  this  book  deals  with  other  systems  than  the  quenched 
spark  system — including  the  Marconi  system  and  continuous 
wave  systems — but  its  special  feature  is  the  exhaustive 
treatment  of  the  quenched  spark  system  now  dealt  with  for 
the  first  time  in  the  English  language.  A good  feature  of 
the  book  is  the  large  number  of  excellent  illustrations.  In 
particular  there  is  a line  diagram  of  component  parts  and 
electrical  connections  set  alongside  the  photograph  of  ever}' 
important  piece  of  apparatus.  This  is  a feature  of  the 
greatest  possible  assistance  to  the  reader,  and  the  only 
further  improvement  which  we  can  suggest  is  that  the 
photographs  might  have  been  lettered  to  correspond  with 
the  line  diagrams  where  possible.  This  book  does  indeed 
fill  a distinct  gap  in  wireless  literature  and  we  have  no 
hesitation  ;n  recommending  it  to  our  readers. 


Electrical  Transmission  of  Photographs,  By  Marcus 
J.  Martin.  136  pp.,  73  figs.  (Pitman,  6s.  net.)— When 
perfected,  the  science  of  photo-telegraphy  wild  be  of  assis- 
tance as  an  aid  to  the  police  in  the  detection  of  criminals, 
as  photographs  of  the  “ wanted”  men  could  be  telegraphed 
to  ports  and  towns  at  home  and  abroad.  It  should  also 
be  valuable  for  military  purposes  in  time  of  war,  and  has 
already  been  used  for  journalistic  purposes.  In  fact,  -the 
apparatus  Has  been  worked  out  to  give  more  or  less  successful 
results,  but  much  research  on  detail  is  still  waiting  to  be 
carried  out ; therefore  the  chapter  in  this  book  devoted  to 
full  details  for  the  construction  of  a machine  for  trans- 
mitting and  receiving  should  be  of  help  to  those  who  are 
interested  in  experimenting  with  >a  view  to  effecting  im- 
provements. A fulll  history  of  the  subject  is  given  right 
up  to  the  present  time,  when  the  transmission  of  photo- 
graphs bv  “wireless”  is  receiving  some  attention.  Some 
of  the  subject  mstter  originally  appeared  in  the  columns 
of  our  contemporary,  The  Model  Engineer , and  here  appears 
in  an  an  plified  form,  rendering  the  book  one  of  consider- 
able fascination. 


The  Dynamical  Theory  of  Gases.  By  J.  H.  Jeans. 
442  pp.f  26  figs.  (Cambridge  University  Press.  30s.  net.) — 
All  classes  of  physicists  should  obtain  the  latest  edition  of 
this  important  work,  which  originally  set  out  to  develop  the 
theory  of  gases  upon  as  exact  a mathematical  basis  as  possi- 
ble and  which  has  since  been  modified  so  as  to  make  a 
considerable  portion  of  the  book  intelligible  to  the  non- 
mathematical  reader.  The  volume  is  so  arranged  that  the 
non-mathematica!  reader  can  get  a good  grasp  of  the  sub- 
ject by  studying  the  physical  chapters  alone.  It  will  !>e 
found  that  the  third  edition  differs  from  its  predecessor 
mainly  in  the  greater  prominence  given  to  the  quantum 
theory.  The  matter  in  the  earlier  edition  on  this  subject 
has  been  partially  rewritten  and  a new  chapter  has  been 
added  on  quantum  dynamics,  and  it  is  hoped  that  this  will 
help  to  stimulate  the  interest  of  English-speaking  readers 
in  a branch  of  science  the  development  of  which  has  so 
far  been  left  mainly  to1  other  nations. 

The  author  develops  first  the  mathematical  theory  of  a 
gas  in  a steady  state  and  considers  then  its  physical  pro- 
perties. The  mathematical  theory  and  physical  phenomena 
of  a gas  not  in  a steady  state  are  then  considered  in  the 
same  way.  The  final  section  is  devoted  to  radiation  and 
the  quantum  theory.  Whilst  it  is  only  fair  to  say  that  this 
book  as  a whole  must  be  regarded  as  an  advanced  text- 
book appealing  primarily  to  those  who  have  good  mathe- 
matical knowledge,  it  should  also  be  stated  that  the  physi- 
cal chapters  afford  very  fascinating  reading  and  are  quite 
intelligible  to  anyone  who  has  a good  general  knowledge  of 
physics. 
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Various  Items. 

Service  Notes.- — Recruiting  for  the  electrical  departments  of 
the  Army  and  Navy  is  improving.  Good  mechanics  and  wireless 
men  can  find  employment  in  the  Royal  Air  Service. 

Rsmoval. — Mr.  Alfred  S.  E.  Ackertnann,  B.Sc.  (Engineering), 
London,  has  removed  to  17,  Victoria  Street,  Westminster. 
His  telephone  number  is  244  Victoria,  as  heretofore. 

Blackburn  Rovers. — Mr.  H Garstang,  electrician  and  elec- 
trical contractor,  has  been  re-elected  a director  of  the  Blackburn 
Rovers  F.C.  in  the  English  League. 

Stirling  . — The  T.C.  is  applying  for  sanction  to  borrow  £4,000 
for  two  generating  sets  and  £3,700  for  building  operations.  A 
300  kw.  set  is  also  being  purchasedpirom  Hereford  for  £2,000. 

Mexico. — The  question  of  improved  communication  is  being 
ca»efully  studied  by  the  Government,  the  existing  wireless 
stations*  are  to  be  improved  and  new  ones,  at  first  in  the  Northern 
cities,  established. 

Malaysia. — It  is  hoped  that  ultimately  generating  stations 
will  be  erected  near  Taiping,  Ipoh,  Kuala  Lumpur  and  Serembar. 
Each  town  is  to  have  its  own  station,  but  will  be  connected  with 
Kuala  Lumpur  for  emergency  loads. 

Amirican  Chamber  of  Commtrco  in  London.— The  Year  Book 
for  1921,  which  can'be  obtained  from  8,  Waterloo  Place,  Pall 
Mall,  S.W.t,  for  5s.,  is  replete  with  all  information  concerning 
buying,  selling,  appointment  of  agents,  the  securing  of  agencies, 
etc.  It  is  very  conveniently  arranged. 

3S.  9d.  Above  the  Average.— The  cos4-  of  chaiging  the  elec- 
trical vehicles  at  Swansea  is  7s.  gd.  per  day.  The  average, 
it  is  stated,  throughout  the  country  is  4s.  The  reason  of  the 
3s.  9d.  extra  is  in  consequence  of  special  charging  apparatus 
not  having  arrived. 

Federated  Malay  States. — The  Government  is  taking  steps 
for  the  rapid  development  of  the  country,  particularly  as  regards 
town  planning,  irrigation,  sewage  disposal,  and  the  provision 
of  electric  light  and  power  in  the  larger  towns.  Particulars  from 
the  Malay  States  Information  Agency  (88,  Cannon  Street, 
E.C.4). 

Manchester  Electro- Harmonic  Society.— The  concerts  will 
be  resumed  on  the  last  Friday  in  October  next,  and  continued 
on  the  last  Fridays  in  November,  Decembei,  January,  February 
and  Maich  in  the  Marble  Hall,  Albion  Hotel,  Piccadilly,  Man- 
chester. Hon.  Mus.  Director,  Mr.  W.  J.  Smith;  Hon.  Sec., 
Mr.  J.  Hill,  24,  Brazenose  Street,  Manchester. 

Burnley. — Industrial  disputes  have  made  it  unlikely  that 
the  additional  plant  will  be  completed  in  time  for  the  winter 
load.  The  Committee  have  therefore  decided  not  to  sanction 
further  extensions  of  mains  for  the  present.  The  scale  of 
charges  has  also  been  revised.  An.  increase  of  ’33d.  has  been 
made  on  the  power  scale  ; *2d.  on  traction  charges,  and  *5d.  for 
lighting. 

The  Bey  Scouts'  Shilling  Fund. — A considerable  sum  is  still 
required  to  “ carry  on  ” and  put  the  Boy  Scout  movement  on  a 
sound  footing.  To  this  end  the  Shilling  Fund  is  to  be  continued 
till  November,  and  leceipt  books  for  '20  •shillings  will  be  sent 
to  those  who  would  like  to  collect  by  the  Hon.  Organiser  and  Sec., 
Mr.  E.  R.  B.  Graham  (Messrs.  Tredegais,  Ltd.,  5,  7,  9,  Brook 
Street,  W.i),  or  individual  shillings  may  be  sent  to  the  offices 
of  Electricity  (36,  Maiden  Lane,  W.C.2), 

Boy  Electrocuted  at  New  Tredegar. — A ten-year-old  boy, 
named  Frederick  E.  Harwood,  was  recently  electrocuted  while 
bird-nesting  near  an  engine-house  of  the  Tredegafr  pits.  It 
appears  that  his  foot  became  entangled  with  a 3,000-volt  over- 
head wire.  We  are  not  in  possession  of  all  details,  but  that  it 
was  avoidable  would  seem  evident  from  the  fact  that  at  the 
inquest  the  engineer  responsible  undertook  to  carry  out  pre- 
cautionary measures  with  a view  to  preventing  similar  accidents 
in  future. 

Q.N.  Tdegr.  Co.,  Ltd. — One  Franpo-Danish,  one  Anglo- 
Danish,as  well  as  the  cable  between  Petrograd  and  Libau,  are 
still  interrupted,  the  mine-fields  at  points  of  interruption  not 
yet  having  been  cleared.  In  the  report  for  1920,  the  directors 
state  that  the  traffic  over  the  cables  in  Europe  and  the  Far 
East  has  been  satisfactory.  Latterly  the  European  traffic 
has  decreased  some  30  per  cent,  compared  with  a year 
ago  and  is  not  likely  to  improve  till -the  general  trade  revival 
sets  in.  Negotiations  with  Russia  and  Poland  are  far  from 
satisfactory,  and  in  any  case  there  is  not  much  chance  ci  appre- 
ciable traffic  for  some  time  to  come.  Nevertheless  a total 
dividend  and  bonus  ol  24  per  cent,  for  the  past  year  is  pioposed 
•while  £285,892,  or  £144,285  more  than  last  year,  is  carried 
iorward. 
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China. — Arrangements  are  being  made  I by  . the-  U.S.A., 
Belgium  and  France  to  educate  Chinese  Students  in. Engineering 
on  a large  scale  on  account  of  the.  imminent  big  developments 
expected  in  China. 

^Q.E.C.  Sports. — The  third  annual  stuA  sports  of  the  G.E.C. 
and  associated  companies  were  held  at  the  London  County 
Ground,  Herne  HMl,  on  Saturday  the.  25th  ult.  The  directors 
were  represented  by  Mr.  Hugo  Hiist,  Mr.  and  Mas.  Max  Railing 
and  Mr.  S.  D.  White.  The  prizes  were  distributed  by  Mrs. 
Hirst.  The  military  band  provided  music  for  dancing  on  the 
green  until  late  in  the  evening.  The  chief  honours  were  won 
by  Witton  Works,  Fraser  and  Chalmers  Engineering  Works* 
and  the  Express  Lift  Co.,  Ltd. 

Australia. — The  Victorian  Government  Railways  require 
ido  24-volt,  140  amp-.hr.  andj  32  24- volt,  200  amp.-hr. 
accumulator  sets ; 45  axle  generator  lighting  equipment 

sets,  30  amp.  size  for  passenger  cars,  10  sets  for  vans,  16  sets 
40  amp.  for  special  cars ; also  72  main  car  switches,  chopper 
type  or  rotary  type,  and  2 extra  battery  change-over  switches. 
Tenders  by  Aug.  31.  Also  required,  tenders  by  Aug.  24  for  one 
motor-generatcr  set,  70  amp.  and  80  volts,  slate  panel  and 
various  switches,  etc.,  for  automatic  telephone  exchange.  The 
Queensland  Water’ Supply  department  requires  tenders  by  the 
18th  inst.  for  54,000  yards  copper  cables,  and  2,980  ft*,  lead- 
covered  steel  armoured  cable  and  accessories.  Full  particulars 
from  D.O.T.,  where  specifications  may  be  seen. 
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8implOX  Conduits,  Ltd.,  have  issued  a new  priced  leaflet ,fNo. 
88 5,  dealing  with  conduits,  fittings,  etc. 

A card  blotter  from  Koighloy  Gas  and  Oil  Engine  Co.,  Ltd. 

(59-61,' New  Oxford  Street,  W.C.i),  refers  to  the  Company’s 
gas,  oil  and  spirit  engines. 

Woven  net  or  cast  grid  types  of  “ Cressall  ” controlled  re- 
sistances for  cranes,  lifts,  hoists,  etc.,  a.e  illustrated  and  de- 
scribed in  list  No.  C.R.  1921,  issued  by  the  Cressall  Mfg.  Co. 
(40  and  41,  Staniforth  Street,  Birmingham). 

Bruco,  Peebles  and  Co.,' Ltd.  (Edinburgh),  have  nearly  80 
lantern  slides  illustrating  their  A.C.  and  D.C.  generators  and 
motors,  motor-generators,<*otary  converters,  frequency  changers, 
the  Peebles-la-Cour  motor  converter,  and  the  wotks.  * 

Pocock  Bros.  (64-6,  Newington  Causeway,  S.E.i),  announce 
that  they  are  in  a position  to  supply  leather  gloves  foi  those 
engaged  in  handling  metals,  leather  aprons  and  rubber  over- 
boots  for  outdoor  workers.  Samples  may  be  inspected. 

We  acknowledge  receipt  of  the  July  issue  of  14  Installation 
News'’  Lorn  Simplex  Conduits,  Ltd.  (Garrison  Lane,  Birming- 
ham). It  contains  several  articles  of  a technical  or  semi-technica. 
nature,  including  “ Earthing  of  Factory  and  Works  Installa- 
tions,” various  specialities,  and  “ Wiring  in  Modern  Concrete 
Buildings.”  Many  “authorised  persons”  would  benefit  irom 
a careful  perusal  of  the  article  on  “ Earthing.” 

Hightensite,  Ltd.  (Normandy  Woiks,  Custom  House,  E.;, 
are  issuing  a neat  booklet  entitled  “ Improvements  in  Insi  dating 
Materials.”  The  Company  was  formed  in  1915  largely  to  relieve 
the  acute  shortage  resulting  from  the  withdrawal  from  the 
market  of  the  German  “ Stabilit,”  and  the  wrorks  are  now 
equipped  with  the  most  up-to-date  plart  for  dealing  with  the 
various  operations  in  the  manufacture  of  ebonite  and  Hightensite 
in  sheet,  rod,  tube,  mouldings,  linings  and  covered  metals. 

The  British  Electrical  Development  Assoc.  (Hampden  Ijouse, 
Kingsway,  W.C.2)  has  iust  issued  a publication  entitled 
“ Selective  Publicity  for  Installation  Contractors  and  Elec- 
tricity Supply  Undertakings,”  at  the  price  of  2s.  6d.  It  is  an 
effort  to  stimulate  further  enterprise  on  the  part  of  contractors, 
etc.,  and  contains  12  specimen  letters  ard  all  the  information 
necessary  with  regard  to  their  reproduction  and  circulation 
amongst  potential  customers.  , 4 
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CURRENT  LIMITERS. 


By  Ev  H.  Miller,  A.M.I.E.E. 

Current  limiters  are  neither  new  nor  untried  devices, 
but  so  far,  in  the  main,  they  have  proved  most  unsatisfac- 
tory. Most  of  them  work  on  'the  “ flicker”  principle,  which 
has  the  effect  of  causing  all  the  lights  to  blink  more  or  less 
rapidly  as  soon  as  tihe  pre-determined  load!  has  been  exceeded. 
This  is  not  only  annoying  to  the  consumer,  but  it  also  has 
a most  vital  objection  from  the  Supply  Authorities’  point  of 
view.  Assuming,  for  instance,  a system  with  the  limiter  set 
at  100  watts,  and  that  a 300-watt  electric  iron  is  ^witched  on. 
Under  this  rendition  experience  has  proved  that  the  flicker- 
ing becomes  so  rapid  that  the  iron  heats  -up  almost  as 
much  with  the  limiter  in  circuit  as  wjthout,  and  the  iron 
can  certainly  be  used  for  the  purpose  for  which  it  is  in- 
tended, whilst  the  rapid  flickering  has  the  effect  of  quickly 
ruining  the  limiter  itself. 

An  attempt  has  (been  made  in  at  least  one  type  to  ovei- 
come  this  trouble  by  entirely  breaking  the  circuit  in  the 
limiter  after  a pre-determined  time  limit,  but  as  this  is 
not  self-resetting  and  necessitates  a visit  from  an 
employee  of  the  Supply  Authority,  it  discounts  somewhat 
the  chief  advantage  claimed  for  it. 

Other  types  break  circuit  entirely  when  the  pre-determined 
value  of  current  is  exceeded,  but  they  also  are  not  self- 
resetting.  This  necessitates  )a  visit  to  the  cellar  (or 
wherever  the  limiter  happens  to  be  installed)  in  the  dark- 
ness, and  it  is  obvious  that  this  type  also  does  not  find 
favour  with  consumers. 

In  the  Ediswan  current  limiting  device,  an  entirely 
different  arrangement  is  adopted.  The  device  embodies  a 
special  lamp  resistance  and  when  the  predetermined  amount 
of  energy  is  exceeded  the  limiter  operates  and  switches 
the  lamp  resistance  in  series  with  the  load,  thus  dimming 
all  the  lamps  on  circuit.  This  does  not  annoy  the  con- 
sumer nearly  so  much  as  the  flickering,  or  as  total  extinc- 
tion, particularly  as  the  switching  off  of  the’  last  lamp, 
even  if  it  is  of  only  jr>  watt?  Capacity,  will  immediately 
iestone  the  lest  of  the  (lamps  (to  full  brilliancy.  A further 
advantage  to  be  noted  is  that  if  an  elecric  iron  be  switched 
on,  or  even  a 1 kw.  radiator,  the  limiter  will  simply  oper- 
ate in  the  usual  way  and  no  more  current  can  pass  than 
the  lamp  resistance  will  allow.  With  a 100  watt  setting, 
where  (the  lamp  resistance  will  pass  only  80  watts  on  a 
short  circuit,  it  will  be  seen  thiat  the  current  passed  through 
an  iron,  for  instance,  will  be  insuffiaient  even  to  warm  it.  A 
further  advantage  is  that  on  mild  short  circuits  the  limiter 
sometimes  operates  without  blowing  the  main  fuses,  but 
even  in  the  case  of  bad  shorts  it  tends  to  operate  and1  pro- 


vides an  additional  break, %thus  making  the  blowing  of  the 
fuses  very  piuch  less  destructive  than  would  otherwise  be 
the  case. 

As  will  be  seen  from  the  illustration,  the  limiter  proper 
consists  of  a U-shaped  laminated  yoke  (A),  containing* a 
main  series  coil  (Bx  on  each  leg,  and  having  a laminated 
armature  (C)  pivoted  at  one  end  below  it.  Below  this 
laminated  armature  is  pivoted  a further  arm  of  fibre  (D), 
which  -is  normally  held  to  the  main  armature  by  a hooked 
member  (E)  catching  into  pin  in  the  fibre  (D).  The 
main  armature  (C)  carries  one  contact  and  the  fibre  arm 
the  other,  and  the  contacts  (which  are  provided  with  carbon 
breaks)  normally  short  circuit  the  lamp  resistance  (F). 
When  the  pre-determined  current  is  exceeded;,  the  main 
armature  (C)  is  attracted  to  the  yoke  (A),  and  carries  with 
it  the  fibre  arm  (D)  since  they  are  hooked  together*  When 
the  main  armature  (C)  has  completed  its  travel,  howe  >er, 
one  endi  of  the  hooked  member  (E)  impinges  on  a step 
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Diagramatic:  view  of  Ediswan  Current  Limiter  with 

COVER  REMOVED,  SHOWING  CONNECTIONS. 

screw  (G),  releasing  the  fibre  arm  (D),  which  consequently 
drops  away,  and  thus  relieves  the  short  on  the  ‘lamp  resis- 
tance (F).  This  puts  the  Tatter  in  series  with  the  load  and 
dims  all  the  lamps  on  circuit.  Below  the  fibre  arm  (D) 
will  be  noted1  in  the  illustration  a further  stop  screw  (H), 
and  this,  together  with  the  sarew  (G)  previously  referred 
to,  are  the  only  adjustments  necessary.  The  adjustment, 
in  fact,  is  exceedingly  simple  and  can  be  carried  out  by 
practically  inexperienced  people  quite  readily. 

It  will  further  be  noted  that  in  addition  to  ithe  limiting 
device  proper,  the  oa9e  contains  the  lamp  resistance  ( F),  two 
single-pole  fuses  (J)  and  (K),  a terminal  beard  (L)  (for 
connection  on  the  loop-in  system),  and  a sealing  chamber 
(M)  (for  use  where  lead-covered  paper  cable  is  employed),  in 
addition  an  earthing  clamp  (N)  is  supplied.  Therefore,  the 
case,  which  is  exceedingly  robust  (being  made  of  cast  iron), 
contains  absolutely  all  that  is  necessary  in  order  to  give 
service  to  a consumer.  It  is  unnecessary  for  the  Supply 
Authority  to  buy  separately  the  limiter,  the  fuses,  sealing 
chamber,  etc.,  land  to  mount  them  all  up  on  a separate 
board,  and  to  inter-cvnncct  them. 
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Of  course,  all  Supply  Authorities  do  not  use  the  loop-in 
System,  but  at  least  one  Corporation  • which  uses  this  sys- 
tem in  combination  with  the  Ediswan  limiting  device  state 
that  they  can  by  inis  means  give  service  at  one  ballf  pre-war 
cost  A result  worthy  of  consideration  in  connection  with 
Housing  Schemes,  thus  ensuring  a reasonable  revenue  from 
the  small  user  sufficient  to  justify  the  capital  outlay 
necessary  to  give  him  a supply. 


FAULTS  ON  ECONOMISERS, 
By  H.  S.  B.  Robinson. 


Economisers,  like  boilers,  Require  periodical  examina- 
tion so  that  any  deterioration  or  other  causes  tending  to 
lessen  the  efficiency  of  the  apparatus  may  be  discovered  and 
remedied  at  once.  Attention  to  this  point  often  minimises 
expenditure  in  repairs  and  obviously  ensures  full  benefit 
being  obtained  from  the  economiser.  It  is  thought,  there- 
fore, that  the  following  remarks  may  be  of  interest  to  those 
connected  with  electric  light  and  power  station  work,  where 
the  load  is  variable  and  there  is  frequently  a sudden  call 
for  extra  power. 

Condensation : — When  an  economiser  is  fed  with  cold 
water,  condensation  of  the  gases  tstkes  place  on  the  bottom 
box.es  and  lower  portions  of  vertical  tubes,  resulting  in 
rapid  external  corrosion.  The  soot  also  becomes  hard  and 
prevents  the  scrapers  working.  A5  simple  method  of  ^arm- 
ing cold  water  and  thus  preventing  any  trouble  is  to  con- 
nect a i in.  wrought-iron  pipe  to  the  hot  water  outlet  pipe 
from  the  economiser  and  the  suction  side  of  the  feed  pump, 
so  that  with  each  stroke  of  the  latter  a small  quantity  of 
hot  water  is  drawn  into  the  cold  feed  and  the  chill  conse- 
quently taken  off.  In  order  to  regulate  the  supply  of  hot  > 
water,  a small  tap  should  be  fitted.  Heating  the  boiler 
feed-water  by  means  of  an  economiser  is  not  only  a direct 
advantage  on  account  of  the  saving  of  fuel,  but  is  also 
indirectly  of  great  benefit  to  the  boilers  by  prevent&ig  the 
damage  from  unequal  expansion  and  contraction  which 
always  occurs  when  the  feed  is  introduced  cold.  Sometimes 
this  is  overlooked. 

Incrustation One  of  the  principal  difficulties  which 
steam  users  have  to  contend  with  is  the  impure  nattire  of 
the  feed-water  which,  if  not  specially  treated,  proves  highly 
detrimental  to  the  boilers.  Not  only  is  the  efficiency  of 
the  steam  plant  affected,  hut  the  free  expansion  and  con- 
traction caused  by  the  variation  in  temperature  is  to  a 
great  extent  prevented.  In  some  cases  a water  softening 
apparatus  is  adopted  for  large  boiler  plants,  but  the  more 
simple,  less  costly,  and  general  method  adopted  is  to  intro- 
duce an  anti-incrustation  fluid  into  the  feed-water  before  it 
enters  the  economiser.  The  greater  part  of  the  deposit  is 
thus  precipitated  into  the  economiser,  where  it  can  be  more 
easily  removed  and  at  less  cost  than  from  the  boilers.  A 
wrought-iron  galvanised  tank  may  be  used  for  holding  a 
supply  of  the  anti-incrustation  fluid,  with  a small  injection 
pump  fitted  at  the  side  and  coupled  direct  to  the  economiser 
feed  pipe.  The  tank  may  be  placed  in  any  convenient  posi- 
tion in  the  engine  or  boiler  house,  and  only  requires  a £ in. 
rope  for  driving  the  pump.  When- boilers  are  fed  with 
anti-incrustation  composition,  it  iff*  much  more  effective 
when  introduced  in  small  regular  quantities  with  the  feed- 
water,  as  the  whole  of  the  latter  is  then  treated,  instead 
of  only  a small  proportion  when  it  is  placed  in  the  boiler  in 
bulk  through  the  manhole  at  cleaning  times. 

Regulation It  will  sometimes  be  found  that  the  cross 
shaft  carrying  clutch  on  the  reversing  motion  is  not  run- 
ning at  full  speed,  probably  due  to  grease  coining  into  con- 
tact with  chains  and  pulleys.  This  must  Ije  avoided  if  the 
necessary  friction  is  to  be  maintained.  The  chains  are 
always  liable  to  stretch  from  time  to  time,  and  should  be 
shortened  immediately,  otherwise  the  scrapers  will  not  travel 
the  full  length  of  the  tubes.  When  chains  become  worn, 
they  should  be  turned  round  on  the  pulleys.  The  scrapers 


should  be  kept' constantly  running  when  economiser  is  jn 
use.  If  they  do  not  work  freely,  the  set  screw  connecting 
chain  pulley  and  worm  wheel  must  be  removed,  after  which 
they  can  be  worked  up  and  down  the  tubes  by  means  of 
a handle  on  pulley  spindle  until  running  freely. 

Accumulation  : — To  rejnove  an. accumulation  of  soot  from 
the  tubes  it  will  be  necessary  to  shut  down  and  empty 
the  economiser,  the  inlet  and  outlet  feedpipes  should  after- 
wards be  disconnected,'  all  valves  opened,  and  heat  passed 
through  the  economiser-  chamber  for  several  hours,  keep- 
ing the  scrapers  constantly  running  meanwhile.  It  should 
be  mentioned  that  before. refilling  the  economiser  with  water, 
the  tubes  must  be  quite  cool,  an  important  item,  which 
cannot  bfe  over-estimated.  This  method  must  not  be  re- 
sorted to  oftener  than  can  be  avoided,  in  fact,  if  the  soot 
pit  is  cleaned  out  every  month,  it  is  doubtful  whether  it 
would  ever  be  necessary. 


COAL  AND  OIL. 

Although  we  have  been  able  to  keep  up  our  transport 
services  and  maintain  the  supplies  of  electrical  energy 
for  public  and  private  > lighting,  as  well  as  a proportion 
for  industrial  power  load,  largely,  but  not  entirely,  by  using 
oill  fuel  in  the  furnaces, ; it  must  not  be  supposed  that  oil 
can  displace  coal.  It  ds  very  useful  in  an  emergency,  and 
provision  should  therefore  be  made  for  itj  availability  on 
short  notice  for  use  in  connection  with  aid  public  services, 
but,  except  in  isolated!  Oases,  ;t  cannot  be  used  continuously. 
Our  greatest  hope  lies  in  the  ultimate  production  of  syn- 
thetic fuel,  combined  with  the  utilisation  of  all  available 
waiter  power. 

The  present  coal  v.  off  position  is  clearly  stated  in  an 
article  by  Sir  Richard  A.  S.  Redmayne  in  the  June  issue 
of  the  British  Science  Guild  Journal  as  follows : — 

“The  war  has  emphasised  one  important  point  in  respect 
of  the  fuel  question  as' Effecting  Great  Britain,  and  this  is 
our  dependence  on  outside  sources  for  our  supply  of  fuel 
oi1.  We  frequently  heaf  oil  referred  to  as  the  great  com- 
petitor of  coal  and  of  its  substitution  /for  coal  in  raising 
steam,  more  particularly  in  relation  to  marine  and  land 
transport.  But  oil  cannot  be  a real  menace  to  the  coal 
trade,  for  the  quantity  of  oil  available  is  not  nearly  sufficient 
to  meet  the  world’s  needs.  About  800,000,006  tons  of  oil 
would  be  necessary  to  make  the  equivalent  of  coal  now  used, 
and  the  amount  of  oil  available  is  only  about  onc-sixteenth 
of  this;  and  much  of.^yen  this  is  now  nOn-available  for 
fuel  as  it  is  required,  as  an  illuminant,  as  a lubricant  artd 
for  petrol.  At  the  same*  time,  price  is  a bar  to  its  being 
used  in  many  directions  where  coal  is  consumed.  Oil,  too, 
requires  special  arrangements  for  its  storage,  and  if  the 
storage  tanks  alt  a port  are  full,  a tank  steamer  arriving 
there  has  no  means  of  discharging  its  oil-  cargo.  Oil  also 
compares  badly  with  coal  in  its  comparatively  small  yield 
of  valuable  by-products. 

“Coal,  therefore,  holds,  the  field  and  must  continue  to  do 
so.  The  problem  in  the  future  is  how  to  make  the  best 
use  of  our  coal  supplies.  To  solve  this  problem  satisfac- 
torily we  must  apply  all  the  resources  of  science  to  ascertain 
the  procedure  by  which  the  maximum  of  economic  advan- 
tages can  be  obtained!  from  coal.  The  wealth  that  our 
coal  is  capable  of  yielding  is  far  greater  than  ithat  which 
is  at  present  derived  from  it,  and  the  difference  represents 
a potentiality  of  increase  in  Ithe  national  prosperity  among 
all  classes  that  is  difficult  to  exaggerate. 

“ This  subject  is  too  vast  to  be  dealt  with  fully  here,  but 
in  the  author’s  opinion  the  path  of  progress  lies  , in  the 
direction  of  the  scientific  carbonisation  of  our  cOal  so  as  to 
secure  the  fullest  possible  recovery  of  by-products  of  econo- 
mic  importance  which  is  consistent  with  a sufficient  output 
oif  fuel  to  satisfy  domestic  and  metallurgical  need’s,  and  of 
the  utilisation  of  waste  gases  for  the  development  of  elec- 
trical energy.  If  this  theoretical  problem  could  be  trans- 
lated into  a commercial  possibility,  the  whole  aspect  of  the 
fuel  question  wouHd  undergo  an  amazing  transformation. 99 
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THE  EDUCATION  OF  T#E  APPRENTICE.* 


By  J.  Marshall  Bell. 


( Continued  front  page  3 8f.) 

Simplicity  is  much  to  be  deMr^ed  in  education  to-day. 
Certain  subjects  are  essential,  but  let  these  be  few,  thor- 
ough, and  simple  in  treatment  The  three  R’s,  as  they 
are  called,  go  a long  way  towards  the  general  education 
necessary  for  good  citizenship,  whicji  should  be  the  mini- 
mum aim  of  all  educational  systems.  Drawing  of  various 
types  is  a valuable  training  in,  many  ways  (for  example, 
observation  and  memory),  and  oannot  be  left  out.  Some 
training  in  the  principles  of  science,  physics,  .chemistry, 
or  gaology,  for  example,  should  also  be  given.  The  read- 
ing and  writing  lessons  can  be  made  to  include,  in  a» 
general  way,  grammar,  composition,  history,  geography, 
etc.,  without  dividing  these  subjects  into  watertight  com- 
partments, which  in  too  many  cases  would  appear  from 
their  treatment  to  have  no  connection  with  one  another. 
Arithmetic  can  lead  on  naturally  to  elementary  mathe- 
matics. r 

Above  all,  let  the  educational  aim  he  fco  encourage 
«ach  scholar  to  observe  and  think  for  himself,  and  not  to 
give  a sort  of  diet  of  facts,  which  "too  often  are  merely 
boring  and  wearisome  details,  tending  to  kill  'the  natural 
interest  of  the  pupil.  It  must,  however,  always  be  re- 
membered that  school  education, As  not  an  end  in  itself, 
and  that  the  scholar  is  preparing  for  the  battle  of  life 
and  it  is  there  his  real  education  will,  begin. 

If  he  has  not  been  taught  to  see  things  for  himself, 
and  to  think  things  out  for  himself,  his  success  in  life 
and  value  to  the  world  will  be  so  much  less. 

The  use  of  the  school  to  ^ive  the  child’s  mind  a 
bias  towards  any  particular  religious,  political  or  social 
creed  is  to  be  deprecated.  Still,  the  methods  of  sugges- 
tion could  well  be  used  to  mould  the  child’s  character, 
•as,  for  example,  to  inculcate  djito  every  scholar’s  mind 
that  Right  and  Duty  are  as  inseparable  as  positive  and 
negative  electricity,  as  long  as  be  is  encouraged  to  con- 
sider for  himseH  what  these  mean.  We  hear  a lot  about 
rights  nowadays  but  very  little  about  the  attendant  duties. 

At  some  point  in  a child’s  career  the  question  of  a 
choice  of  occupation  must  arise,  and  here  we  find  a real 
need — the  need  being  for  a scientific  method  of  choos- 
ing occupation. 

There  are  many  factors  to  consider,  among  these 
being  the  boy’s  capabilities  and  interests,  the  qualities 
needed  for  each  occupation,  and  the  question  must  also 
be  asked — does  the  particular  industry  require  recruits  at 
the  time?  The  results  of  school  examinations  give  a 
prospective  employer  very  little  to  go  on,  and  on  the 
other  hand,  the  boy’s  teachers  6a n not  well  advise  about 
.an  occupation  when  they  know  little  or  nothing  as  to 
what  will  be  required  of  the  boy  when  he  enters  k. 
About  a year  ago  the  writer  had  occasion  to  go  over 
some  30  applications  in  reply  to  an  advertisement  for  an 
apprentice  mine  surveyor.  These  came  from  all  parts  of 
^Scotland,  from  Ross-shire  to  the  Border  counties  and  from 
East  and  West,  and  the  ages  of  the  alpplicants  ranged 
from  14  to  23.  A number  even  applied  who  were  under 
the  age  and  had  not  the  certificates  specified.  The  recent 
"war  had  no  doubt  much  to  do  with  the  high  wages  of 
some  of  the  applicants,  but  the  ihain  point  was  that  nearly 
every  one  had  apparently  very  fague  ideas  of  what  would 
be  required  of  them,  and  presumably  every  advertisement 
brings  a similar  crop. 

Now  "there  is  surely  room  here  for  a better  system 
•of  co-operation,  between  * school  authorities  and  employers. 
Presumably  it  is  within  the  pow^f  of  the  Education  Autnori- 
ties  to  establish  a better  system  of  recording  a child’s 
Iprogress  at  school  than  by  the  Education  Department 
'Certificates  only.  A little  has  been  done  in  this  line  by 
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progressive  teachers,  but  it  will  be  a matter  of  year9 
before  any  such  system  could  be  firmly  established. 

Tests  of  physical  and  mental  qualities  would  require 
to  be  made  periodically  by  the  school  authorities,  result- 
ing in  a record  something  after  this  type— Boy,  age  12. 
Physical  tests — “Physique”  normal,  “Eyesight”  normal. 
Not  easily  fatigued,  etc.,  etc.  Mental  tests — “Observa- 
tion” good  for  things  seen  out  of  doors;  not ^ so  good  , 
for  indoor  objects.  Poor  for  sounds.  “Memory”— visual, 
good — auditory,  poor.’  Rather  imaginative  and  easily  acted 
on  by  suggestion.  Interested  fchiefly  in  drawing  and 
natural  sciences.  Rather  weak  in  arithmetic.  Cannpt  con- 
centrate on  any  subject  for  a long  period,  etc.,  etc. 

This  is  not  given  as  a complete  or  model  record,  but 
obviously  a boy  with  this  record  would  not  be  likely  to 
make  a good  reporter  or  clerk,  as  his  qualities  and  in- 
clinations are  more  suitable  to  an  outdoor  life.  He  might 
for  example,  be  a good  field  geologist  in  the  making. 
Certain  points  require  strengthening,  concentration,  for 
example,  and  his  natural  tastes  allowed  to  develop.  Why 
try  to  make  a mathematician  of  him,  or  force  him  into 
an  indoor  occupation  which  for  the  time  being  offers  a 
high  rate  of  wages?  It  may  ‘be  fhat  at,  say,  15,  his  quali- 
fications will  have  altered  considerably,  but  this  does  not 
diminish  the  value  ofl  Ja  record.  Psychologists  have 
used  tests  in  a limited* rway  for  a long  time,  and  recruits 
for  the  Royal  Air  Force  had  more  or  less  elaborate  tests 
of  nerve,  quickness  ofc  reaction,  etc.,  to  go  through;  but 
to  have  any  real  value,  the  tests  ior  each  quality  and 
stage  of  the  pupil’s  career  would  have  to  be  standardised 
and  the  record  kept  in,  say,  book  form  in  duplicate,  one 
for  the  pupil,  and  one  for  the  school  authorities. 

If  little  work  has  been  done  on  the  above /lines,  even 
less  has  been  done  in  considering  what  are  the  neces- 
sary qualifications  for  any  particular  industry.  An  asso- 
ciation like  the  Mining  Electrical  Engineers,  being  repre- 
sentative Of  all  phases  of  the  mining  industry,  is  a fit  and 
proper  body  to  deal  with  a question  of  this  sort. 

The  writer  hopes  %at  a vigorous  discussion  will -fol- 
low from  the  paper.  Cor  it  is  only  those  engaged  in  an 
occupation  who  knovTwhat  is  required  from  those  about 
to  enter  it,  and  unless  tjie  requirements  are  clearly  specified 
and  made  available  to  all  interested,  the  demand  for  suit- 
able recruits  cannot  well  be  met.  There  are  many  branches 
of  the  industry,  each  necessitating-  varying  qualities,  and 
it  will  take  time  to  formulate  the  needs  of  each,  but  the 
need  is  great,  as  evfHfced  by  -the  present  great  interest 
in  education.  Assuming  that  we  have  got  a suitable  boy 
for,  say,  an  apprentice  electrical  engineer  here 
a general  training  is  required  with  a further  branching 
into  more  specialised  work  at  a future  date-  It  might 
be  that  of  an  armature-winder,  or  a dtesjgner  depending  on 
qualifications  and  ’interests.  Practical  ^k^rmstte 
real  education  in  every  occupation,  and  tedmical  schools 
can  only  guide  and  deal  with  broad  pnnciples  mid  atten- 
dance; these  ought  to  run  concurrently  with  the  work- 
shop training  as  much  as  possible.  . 

If  the  school  education  has  been  efficient,  a boy  at 
i<  or  16  Should  be  able  to  express  himself  fairly  clearly 
in  writing,  he  should  have  a sound  knowledge  of  arith- 
metic and  elementary  mathematics,  and  be  able  to  take 
up  an  article  or  book  on.  a subject  he  is  interested  in  and 
read  it  without  skimming  it  over  like  a magazine  story- 
At  the  same  time  he  should  know  something  at  least 
about  drawing,  to  scale  and  be  able  to -make  intelligible 
hand  sketches  of  simple  objects  and  of  apparatus  he  has 
come  across  in  his  science  lessons.  , , . , , 

The  author  does  not  deny  (he  value  of  a classical  educa- 
tion and  a knowledge  of  modem  languages  for  certain 
occupations,  but  often  the  time  spent  on  them  leads  to  a 
cutting  down  of  essential  subjects.  . . . , 

Languages  may  bp  a good  mental  training  and  help 
in  the  attainment  of  what  is  termed  “culture,  but  for 
the  immediate  purpose  we  are  considering  languages  might 
well  be  left  out.  On  the  other  hand,  it  is  inadvisable  to 
make  education  too  narrowly  practical,  for  even  when  a 
boy  leaves  school  he  may  not  have  discovered  his  real 
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interests.  During  his  school  days  he  should  be  encouraged 
to  consider  for  himself  where  his  interests  lie.  It  cannot*  be 
too  strongly  insisted  thait  deep  interest  in  an  occupation 
is  necessary  for  real  success.  In  ftact,  our  most  successful 
men  are  “ artists  ” in  their  own  line.  During  some  1*3 
years7  experience  of  eveping  class  teaching  the  writer  has 
formed  the  opinion  that  the  main  obstacle  in  the  way  of 
the  average  student’s  success  is  lack  of  the  power  to 
concentrate  on  their  studies  over  a series  of  years.  Many 
turn  up  year  after  year,  attend  a ‘$^*weeks,  and  drop  off. 
Others,  attend  perhaps  a session  or  two  and  then  quit,  only 
to  appear  again  a few  years  later.  Those  who  allow  no 
break  to  intervene  between  their  school  days  and  who  attend 
session  after  session  at  the  continuation  classes,  until 
attaining  the  necessary  age  for  the  "particular  examination 
tfhey  have  in  view,  should  have  little  fear  of  gaining  the 
coveted  certiticate.  • • \ 

. The  definition  erf  a practical  man  as  “one  who  prac- 
tises the — errors  of  his  forefathers',”  fortunately  applies 
to  few'  nowadays,  as  most  people  recognise  that*  the  nar- 
rowly practical  mood  which  despises  “ theory ” is  an  unten- 
able one.  On  the  other  hand  we  have  the  indefensible 
attitude  of  (if  memory  serves)  the  Cambridge  professor  who 
gave  the  toast  “Here’s  to  pure  mathematics  and  may  it 
never  be  of  the  slightest  use  to  anyone/’  for  it  is  a fact  that 
nearly  all  seemingly  useless  theoretical  discoveries  eventually 
find  a practical  application.  •,« 

There  are  men  of  action,  men  of  Jeeling,  and  men  of 
thought,  symbolised  by  hand,  heart  and  head,  and  all 
are  necessary  to  the  complex  human. social  system  ; it  should 
be  the  aim  of  all  education  to  develop  the  natural*  bent  but 
not  to  allow  any  of  these  moods  to  be  developed  to  the 
exclusion  of  and  disparagement  of  the  others.  In  the  ancient 
world,  the  too  theoretical  Greeks  had  to  give  place  to  the 
practical  , Romans,  but  they,  iq  turn*  were  too  practical  and 
failed  to  advance  human  knowledge  to  any  great  extent- 

A very  keen  student  who  came  under  the  writer’s  notice, 
and  who  at  onetime  had  a freshness  of  outlook  on  practical 
problems,  became  obsessed'  with  a love  of  detail  and  of  drv 
text-book  formula,  without  having  much  idea  of  their  appli- 
cations and  of  the  broad  principles  underlying  them.  This 
case  is  given  as  an  example  of  over-specialisation  and,  need- 
less /to  say*,  this  student  has  not  got — and  probably  will 
not  get— very  far  until  he  turns  his  mind  more  to  practical, 
observation  and  broadens  his  outlook.  There  is  some  merit 
in  deriving  a practical  formula  frqrn  observed  facts,  but 
little  or  none  in  learning,  parrot-wise,  symbols  which  to  the 
person  concerned,  at  least,  are  almost  meaningless.  The 
text-book  is  for  reference  when  needed  for  a practical  pur- 
pose, and  not  for  learning  the  “art  of  life”  from,'  and  if 
examinations,  technical  and  otherwise,  seem  to  place  too 
much  reliance  on  text-book  knowledge,  the  sooner  things 
are  altered  the  better  for  everyone. 

In  continuation  class  work  many  students  seem  to  desire 
a mass  of  facts. without  wishing  to  observe  and  think  about 
these. things  for  themselves.  It  must  be  said,  however,  that 
many  students  are  observant  of  the  things  they  come  across 
in  everyday  life,  and  have  ideas  of  their  own  on  the  subject, 
which  may  or  may  not  be  fundamentallv  wrong,  but  these 
students  are  undoubtedly  on  the  right  lines  and  will  be  more 
likely  to  produce  original  work  and  on  sound  lines  wrhen 
they  are  guided  by  proved  principles,  than  those  who  merely 
get  up  a mass  of  details  which,  in  their  minds  at  least,  are 
quite  unrelated.  To  teach  *fhe  guiding  principles  of  am 
subject  is  probably  .the  best  object  of  every’  technical  course, 
a 1 wavs  bearing  the  practical  applications  in  mind.  Steady 
working  at  any  set  course  has  its  value,  as  much  as  mental 
discipline  has  in  the  acquirement  of  knowledge,  but  the  sub- 
mission to  this  discipline  should  be  voluntary,  and  it  is  j 
questionable  if  the  compulsory  attendance  at  continuation  I 
classes  of  those  over  school  age,  as  provided  for  bv  the  1 
Education  Act,  will  be  productive  of  the  good  anticipa- 
ted by  those  who  framed  the  Act.  Still,  there  are  hopes 
that  the  real  interest  which  has  been  aroused  in  -the 
country  in  education  will  result  in  forcing  the  flaw's  to 
be  remedied.  Many  professors  of  education,  teachers, 


members  of  education  authorities,  and  of  the  general  public- 
are  quite  alive  to  the  real  needs  in  education  and  are 
working  to  remedy  the  defects.  Meantime  in  continuation, 
class  work  much  time  is  occupied  in  'teaching  subjects 
that  should  have  been  thoroughly , acquired  at  school. 
In  some  technical  subjects,  mathematics  forms  a power-* 
ful  lever,  but  few  can  think  ” on  mathematical  lines. 
Scale  drawing  and  hand  sketching  apply  in  most  occupa- 
tions in  some  way,  and  a much  greater  use  should  bp 
made  of  models  or* of  the  appliances  themselves  in  tedlv: 
nical  teaching.  To  attempt  to  outline  subjects  for  ideal 
courses  is  meantime  of  little  value,  but  in  evening  class- 
work,  again,  the  subjects  should  be  few,  simple,  and  taught 
in  periods  of  short  duration.  ( 

The  fatigue  of  a day’s  work  before  the  class  prevent^ 
students  taking  advantage,  of  more  than  an  hour  oj*  tw<j> 
of  instruction  each  evening,  while  two  or  three  evenings 
per  week  for  the  greater  part  of  the  year  seems  to  ht 
in  well  w*ith  the  needs  of  the  average  student. 

For  certain  highly  specialised  branches  of  industry,  attenr 
dance  at  day  classes  at  a technical  college  or  university; 
is  required  with  long  vacations  spent  in  practical  workt 
but  for  the  great  majority  this  is  out  of  the  question. 
There  is  no  need  to  attempt  to  make  specialists  of  every* 
one,  nor  is  there  room  for  ttyeir  employment  as  such,  and 
it  is  probable  that  the  attempt  to  force  “higher  education” 
on  those  whp  have  no  other  desire  than  to  be  44  hewers  of 
wood  and  drawers  of  water”  will  eventually  end  in  failure* 
If  the  desire  and  interest  is, there,  let  there  be  opportunity 
for  further  education,  after  a certain  age,  but  not  otherwise. 

In  course  of  time  it  will  probably  be  necessary  to  train 
apprentices  in  the  workshop  itself  by  special  instructors 
who  would  be  selected  for  particular  manual  skill,*  their 
knowledge  of  the  principles  involved  and  their  ability  to 
impart  instruction.  ■ 

Having  in  view  the  uffferial  presently  wasted  by  appreir- 
tices,  in  the  course  of  their  happy-go-lucky  training,  it 
would  probably  pay.  most  employers  to  pay  for  those  instruc- 
tors. ^ / 

An  Association  of  -this  sort  plays  its  part  in  the  higher 
education  of’  the  individual  after  apprenticeship  days  and 
attainment  of  his  necessary  certificates.  The  opportu- 
nity of  hearing  and  discussing  papers  on  all  relevant  sub- 
jects cannot  but  be  of  value  to  all  concerned,  while  the 
visits  arranged  to  various  works  tend  to  a broadening  of 
outlook.  Very  conscious  of  the  defects  of  this  paper,  the 
writer  closes  by  repeating his  main  pleas: — 

(1) .  That  this  Association  should  consider  elementary 
as  well  as  technical  ^tiucation. 

(2) .  That  the  human  mind  must  be  studied  to  a greater 
extent  than  hitherto,  and  in  a more  scientific  way,  with 
a development  of  the  practical!  applications  off  the 
science. 

(3  V That  school  education  should  be  simpler,  more  thor- 
ough and  more  induvichjal  in  application. 

(4) .  That  each  scholar  should  be  encouraged  to  appeal 
more  directly  to  Nature,  to  think  for  himself  and  to 
develop  his  own  particular  qualities. 

(5) .  That  a record  should  be  kept  of  the  scholar’s  phy- 
sical and  mental  qualities,  apart  from  the  mere  results- 
of  examinations  of  the  present  kind. 

(6) .  That  each  industry  should  consider  what  qualities 
are  desirable  in  its  would-be  recruits  and  that  its  con- 
clusions should  be  made  available. 

(7) .  That  there  should  be  a better  means  of  choosing 
an  occupation  than  the  present  haphazard  one. 

(8) .  That  there  should  be  a closer  co-operation  between 
employers  and  school  authorities. 

Such  a programme  is  admittedly  a vast  one,  but  need 
it  appal  us  on  that  account  ? -Surely  we  can  all  add  some- 
thing to  the  structure  of  human  progress,  even  though  it 
may  be  only  a brick,  or  even  a grain  of  sand  for  the  mortar., 

(To  be  continued.) 
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E&GES  FROM  OUR  DESIGNERS  NOTEBOOK 


WESTON  ELECTRICAL  INSTRUMENT  CO  BP  : 

THE  WESTON  INSTRUMENT 
AND  " ROBUSTNESS  ” 

Robustness  in  an  electrical  instrument  may  be 
attained  in  one  of  two  ways. 

Usually,  it  is  secured  by  increasing  the  mass  of 
metal  in  the  moving  parts,  which  course  means 
additional  weight  and  inertia,  and  therefore 
wear  of  the  pivots  and  jewels,  and  liability  to 
damage  under  sudden  excessive  loads.  Robust- 
ness of  this  nature  is  a delusion  and  a snare, 
and  often  an  excuse  for  bad  workmanship. 

' It  is  readily  recognised  in  the  case  of  an  engine 
that  additional  weight  means  a higher  moment 
of  inertia  of  the  moving  parts,  but  this  fact, 
in  conjunction  with  all  its^  attendant  evils,  is 
often  overlooked  where  instruments  are  Con- 
cerned, although  it  is  of  vital  importance. 

The  alternative  is  to  reduce  weight  to  the 
lowest  possible  proportions  and  to  provide 
absolutely  accurate  balancing,  together  with 
a damper  (for  moving  iron  or  dynamometer 
type  instruments)  which  allows  of  instan- 
taneous reading,  but  is  at  the  same  time 
capable  of  absorbing  the  severest  shock. 


AUDREY  HOUSE  ‘ELY  PLACE • LONDON • ECl 

1-  This  is  the  course  taken  with  all  WESTON 
^instruments,  and  it  has  been  proved  unques- 
tionably to  be  the  right  one. 


MOVABLE  SYSTEM  OF  MODEL  I.  MILLI VOLTMETER 

The  robustness  of  a watch  is  not  measured  by 
the  weight  and  solidity  of  its  moving  parts,  but 
rather  by  the  accuracy  of  its  workmanship. 
The  same  criterion  is  the  only  correct  one  to 
aPPly  *°  electrical  instruments. 

For  full  particulars  write  for  Catalogues . j 
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ACCUMULATORS. 

Have  stood  the  test  of  30  years  of  service 
for  every  purpose  for  which  accumulators 
could  be  used. 

Power  Stations,  Lighting  Plants, 

Train  Lighting,  Yacht  Lighting, 

Hand  Lamps,  Wireless, 

Motor  Car  Starting,  Lighting,  and  Ignition. 

Each  type  specially  designed  for  the  duty  it  has  to  perform- 

Satisfactory  in  Service— Always. 


Pillar  Type  Terminal  Glass  Box 
Cell  for  small  Lighting  Plant. 


THE 


ffiljlurific 


ELECTRICAL  STORAGE 
COMPANY  LIMITED. 


Clifton  Junction,  Near  Manchester.  57,  Victoria  Street,  London,  S.W.l. 
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HIGH  W4CIENCY 
LONG  LIFE 

EASY  TO  MAINTAIN 


Hart  Batteries  have  distinct  advantages  over  all 
l other  makes.  The  superiority  of  Hart  Celia 

is  responsible  for  their  extensive  use  in  a 
central  Stations,  Private  Installs- 
tiona  and  general  purposes  of 
all  kinds. 


This  is  an  eminently  practical  apparatus  for  testing  water  or 
any  dilute  solution.  It  is  so  simple  and  direct  in  its  working 
that  any  unskilled  person  can  make  accurate  tests  and 
even  detect  and  measure  traces  of  impurity  so  small  as 
entirely  to  escape  complex  chemical  analysis.  These  tests 
only  occupy  a few  minutes  and  no  laboratory  is  needed. 
Send  for  list  explaining  the  various  uses  of  the  “ Dionic.” 

Evershed  & Vignoles,  Ltd. 

ACTON  LANE  WORKS,  CHISWICK,  W.4. 

Telegram*  : Dorothea.  Chiswick.  London. 

Telephone  : Chiswick  1370. 


DELIVERY 
FROM  STOCK 


The  “DIONIC”  Water  Tester 
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HART  ACCUMULATOR  CO.,  LTD 

MARSHGATE  LANE,  STRATFORD,  LONDOty  E.15. 


Indispensable  to 
Station  Engineers 
for  the  detection 
of  incipient  leak- 
age in  surface 
condensers. 


ADOPT  THE  BEST  PRACTICE  

BY  INSTALLING  ~ 

HART  BATTERIES. 


10V  COST  OF  UPKEEP 
STEADY  LIGHTING 

FREEDOM  FROM 

BREAKDOWN 
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This  fills  along  felt  want 

Are  you  including'  the  “ ’’-—the 

Portable  Cleaning  Apparatus  with  the  in- 
ternal dust  bag — in  your  Sales  campaign  ? 

If  not,  Write  at  once  for  details  of  our 
Special  offer  to  supply  demonstration 
machines  to  the  Trade,  v 


Z Electric  Lamp  and 
Supplies  Co..  Ltd.. 
000t0^' ' THB  " PORTABLE  ” ^3.  Newman  Street. 

CtgAimrg  APPARATUS  London.  W.l. 
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T9  9VM  SIABBEI. 

Is  iBbltib4  sfTerr  Friday,  sad.  If 


ordered,  Is  m sals  at  the 


Mtridaal  eaatribmtars.  mar 

^ *7  views. 

» h whisk  is  aaswer  is  rsqnirsd  must  be  aooomaanisd  by  a 
. >«ply.  Wbsa  seasidered  of  sufioient  interest  the  aaswer 

wilt  probably  appear  ia  the  paper. 

•ew  adyerttsemeats  for  the  displayed  eelwaas  aad  alterstioas  to  ezistiay 
gee  arts*  reach  the  publishing  offloe  not  later  than  the 


SFS?  SS*  ?«••***  ■Mgmtog.  m order  to  be  ia  time  for  the  issue 
*“*  f!  ,»*  I"**1  “ >vpUmUo>- 

■aaseriptiSB. — 17s.  8d.  a year,  8s.  half-year,  4s.  6d.  a quarter  ia  adTaaee. 
periaf  prepaid  ia  the  Uaitsd  Kingdom  aad  abroad.  4 ^ 

!?*****••■  to  the  Publishers^  g.  Rmu  un  Oo.,  Lt»n 

•Mt,  Maiden  Laae»  Leaden,  W.Of.  Telephone,  No.  Mil  Qerrard. 


Current  Topics. 

v So  complex  are  our  various  mechanisms  and  electrical 
devices  becoming,  however  Sirfiple  they  may  appear  to 
their  designers  and  sponsors,  that  the 
Expert  need  for  specialisation  was  never 
Maintenance,  more  apparent  than  to-day.  The 
Diesel  engine  is  a case  in  point; 
admittedly  the  most  economical  prime  mover  of  its 
kind  there  is,  yet  an  element  of  doubt  in  the  minds  of 
many  power  engineers  whether  the  installation  of  a 
Diesel  plant  is  the  best  solution  of  sonic  of  the  power 
producing  schemes  with  which  ^Jney  have  to  deal.  There 
is  entire  agreement  in  engineering  circles  with  regard 
to  fuel  economy  wljere  this  engine  is  installed,  so  that 
the  decision  rests  on  first  cpst  and  maintenance,  the  lat- 
ter being  pre-eminent.  There  is^  much,  discussion  at  the 
present  time  regarding  the  mechanical  and  operating 
features  of  the  Di'esel  engine  and  exact  data  regarding 
the  behaviour  of  existing  plants  are  not  available  in 
sufficient  quantity  to  determdne^the  exact  status  of  this 
class  of  prime  mover. 


Operating  and  maintenance  costs  of  the  Diesel  engine 
are  vitally  dependent  upon  the  man  in  charge,  and  in 
many  instances  high  repair  and|ruaintenance  costs  have 
been  due  to  incompetence  or  inexperience  on*  the  part 
of  this  individual,  so  much  so  that  one  frequently  sees 
advertisements  for  charge  engineers  used  to  Diesel 
plants.  What  i!s  particularly  applicable  to  so  efficient 
a machine  as  the  Diesel  is  equally  true  with  regard  to 
other  complex  mechanisms  and*electrical  plants.  The 
best  of  these  will  not  give  satisfactory  service  if  they 
do  not  receive  that  small  share  of  expert  attention 
which  is  necessary  to  maintain  them  in  fair  working 
order,  add  it  is  here  that  intelligent  experience  counts. 
Take  motor  driving  as  a concrete  example;  the  man 


who  is  in  the  motor  trade  and  driving  practically  every 
day  all  makes  of  car  probably  has  good,  all-round 
driving  experience,  but  he  will  not  be  able  to  get  the 
best  results  out  of  a given  make  of  car.  It  is  only  the 
man  who  has  driven  a particular  make  consistently, 
and  is  thoroughly  conversant  with  all  its  little  faults'' 
and  adjustments,  who  can  be  relied  upon  to  get  the 
very  utmost  in  speed  and  mileage  out  of  that  make, 
hence  the  specification  in  chaffeur  advertisements  for  a 
man  used  to cars. 


It  is  the  same  in  every  calling ; you  would  not  put  a 
colliery  winding  engineman  on  to  drive  an  express 
passenger  locomotive,  any  more  than  you  would  select 
a tram-driVer  as' the  best  pilot  for  an  electrical  launch. 
Yet  both  men  are  accustomed  to  steam*  engines*  and 
electric  motors  respectively.  The  days  of  the  electrical 
engineer  or  electrician  with*  all-round  experience  are 
numbered,  and  it  is  the  specialists  who  are  going  to  rule 
the  roost  and  command  good  salaries  in  the  future;  My 
advice  to  all  embryo  engineers  to-day,  whether  electrical 
or  otherwise,  is  to  get  as  much  general  all-roapd 
practical  experience  as  possible  during  studentship,  then 
select  your  particular  branch  and  sfiedalise  for  all  you 
are  worth.  Make  a special  study  qL  qne  or  other  of 
the  many  diverse  applications  of  el^ricity,  and  then 
pick  out  the  most  promising  plant  or  apparatus  used 
in  that -particular  field,  and  find  out  all  there  is  to  know 
about  that  particular  section.  When  you  have  done 
this  yOu  can  afford  to  pose  as  an  expert  at  your  trade 
or  profession!,  and  you  will  be  in  a position  to  save  your 
employer  many  pounds  by  way  of  maintenance  and  run- 
ning costs.  . , 

When  celebrated  'mjlMray  enginers  forgather  and 
talk  of  the  future,  t^e  rahk  and  file  get  a glimpse  of 
future  possibilities,  and  such-  was  the 
Railway  case  on  the  occasion  of  a recent  oon- 
Electrification.  ference  at  the  Institution  of  Civil 
Engineers  regarding  the  comparison 
of  steam  and  electric  locomotives.*  Sir  Vincent  Raven, 
who  introduced  the  subject,  was  particularly  optimistic 
as  to  the  future,  and  instanced  experiences  of  electric 
traction  between  Shildon  and  Newport.  Electrification 
enabled  fuel  consumption  to  be  reduced  to  one-half  or 
one-third  that  with  steam  locomotives,  the  fuel  em- 
ployed being  of  a quality  unsuitable  for  steam  locomo- 
tives. Furthermore,  prior  to  19151  cost  °1  repairs 
with  electric  locomotives  was  one-third  what  it  was 
with  steam. 


Sir  John  Aspinalt,  another  competent  authority,  also 
supported  the  case  fof  electrification,  out  stated  that 
much  remained  to  b*  learnt  regarding  main-line  con- 
version. He  anticipated  considerable  benefits  from  the 
experience  to*  be  gained  after  the  electrification  of  the 
North  Eastern  main  line  between  Newcastle  and 
Darlington.  His  conception  of  the  work  of  an  electric 
locomotive  was  that  itafthould  start  right  away,  say  from 
the  North  of  Scotland  to  the  South  of  England  without 
any  change  save  in*  personnel.  Every  possible  minute  of 
work  ought  to  be  got  put  of  it ; and  immediately  follow- 
ing its  arrival  at  ite  destination,  the  question  oughtto 
be  how  soon  could  it  ^tart  on  the  return  journey.  The 
man  in  the  cab  of  airelectric  locomotive  would  be  a 
gentleman  with  no  duty  save  that  of  watching  over  the 
lubrication  and  keeping  the  machine  clean. 
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Since  the  Post  Office  has  been  undergoiijg  such  a 
storm  of  criticism  of  late,  especially  in  connection  with 
a *1.  ItS  aIleffec}  mishandling  of  the  tele- 
D phone  system.  I do  not  wish  to  be 

Post  Office  accused  of  “nibbing  it  in,’’  but  it  is 
Monopoly.  rather  a coincident#  that  whilst  my 
• . last  week’s  notes  were  being  penned 

the  engineer  and  surveyor  tp  the  Wellingborough 
Urban  District  Council  was  busy  voicing  his  opinion  of 
a Government  Department  which  had  the  temerity  to  lay 
expensive  and  easily  damaged  cables  in  readily  fractured 
earthenware  conduits,  only  fourteen  inch'es  below  the 
surface  of  the  pavements  in  Wellingborough  and  then 
mulct  the  Council  in  heavy  damages  when  those  same 
earthenware  ducts  were  accidently  broken  and  the  cable 
damaged. 


It  certainly  does  seem  like  asking  for  trouble  so 
light  to  bury,  and  so  inadequately  protect,  those  impor- 
tant links  in  our  inland  telephonic  communication,  the 
Wellingborough  Post  Office  Telephone  cables.  Every 
telephone  engineer  realises  the  desirability  of  placing 
telephone  circuits  below  ground,  and  comprehends, 
moreover,  the  reason  for  enclosing  them  in  earthenware 
or  other  non-metallic  conduits.  The  principal 
negligence  in  this  case  appears  to  have  been  the  com- 
paratively shallow  trenching,  and  the  absence  of  some 
mechanical  protective  medium  above  the  fragile 
earthenware  of  the  ducts.  In  these  days  of  multiplicity 
of  buried  mains  of  all  kinds,  water,  gas,  electric  light 
and  piower,  hydraulic,  telephones  and  telegraphs,  there 
is  a maze  of  subterranean  construction  beneath  the 
streets  of  most  busy  towns,  and  it  is  realty  surprising 
that  more  accidental  damage  does  not  accrue  when  the 
workmen  attached  to  the  various  interested  depart- 
ments get  to  work  with  their  picks  and  .shovels. 
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There  is  also  a Swiss  tender  at  j£8o,ooo.  It  is  not 
only  cheap  fuel  and  increased  output  per  man  employed 
that  enables  Germany  to  underquote  us,  but  the  ex- 
change rates  are  an  important  factor.  Anvhow,  we 
have  got  to  reckon  with  these  factors,  and  must  reduce 
our  prices  if  we  are  not  all  to  be  unemployed.  At  the 
time  of  writing  the  various  tenders  have  not  been  finally 
considered  by  the  Sheffield  City  Council,  but  the  re- 
sults of  its  deliberations  will  be  known  shortly. 

| Elektron. 

SETTLEMENT. 

# - - 

The  settlement  of  the  coal  dispute  is  not  going  to  give- 
US  cheaper  coal-— at  any  rate,  not  immediately.  The  (price 
of  industrial  coal  is  to  remain  the  same,  with,  in  some 
cases,  an  advance  in  price  for  locomotive  coal  and  a 
general  advance  for  household  and  gas  coal  of  3s.  per 
ton.  All  industrial  upheavals  have  to  be  paid  for,  and  the 
sooner  this  is  thoroughly  appreciated  the  better. 

The  general  body  of  workers  certainly  now  seem  to 
understand  this  fact,  and  to  the  long  list  of  Unions  whcch 
nave  accepted  reductions  in  wages  without  much  friction 
has  now  to  ibe  added  the  Engineering  Unions.  These  have 
now  \on  a ballot  of  the  men  on  the  amended  offer  of  the 
employers,  agreed  to  accept  a reduction  of  3s.  per  week 
on  time  rates  on  July  15  and  a similar  reduction  on  August 
15,  while  the  question  of  the  withdrawal  in  stages  of  the 
1I  2i  Per  cent,  bonus  for  time  workers  and  7J  per  cent,  for 
piece  workers,  granted  by  the  Ministry  of  Munitions  during 
tile  war,  is  held  over  -till  September.  The  sooner  the  men 
realise  that  these  must  come  off  the  better.  In  the  mean- 
time we  are  thankfy  1 that  wages  are  now  moving  in  the 
right  direction,  and,  coupled  with  increased  output,  we 
may  begin  to  regain  some  of  our  lost'  trade— a necessary 
prelude  to  a further  fall  in  the  cost  of  living. 

Answers  to  Correspondents. 


The  ideal  solution  is,  of  course,  properly  constructed 
sub-ways  for  all  such  services,  running  under  and 
parallel  with  the  principal  thoroughfares.  They  involve 
the  minimum  of  disturbance:  of  the  roadway  and  pave- 
ment, permit  of  ready  inspection,  testing  and  alteration 
of  existing  services.  On  the  other  hand,  they  are  very 
costly,  and  i!t  is  questionable  whether  their  general 
development  will  extend  in  provincial  cities  and  towns 
for  this  reason.  A less  expensive  compromise:  should  be 
possible  on  the  “ cut  and  cover”  principle,  involving 
a general  trenchihg  of  the  principal  side-walks  for  the 
reception  of  all  the  usual  mains,  the  excavations  being 
subsequently  covered  in  by  suitably  supported  roof 
members,  with  provision  at  intervals  for  the  necessary 
manholes  dr  inspection  covers.  The  cost  of  such  a 
trenching  system:  should  not  work  out  appreciably 
higher  than  that  of  individual  mains  laying,  if  only  the 
various  interested  authorities  could  be  induced  to  co- 
operate amicably  and  to*  the  advantage  of  the  man  in 
the  street — who,  incidentally,  pays. 


I have  dealt  on  many  occasions  with  the  absurdly 
high  prices  of  British  manufactures,  brought  about  by 
inflated  wages  and  ca’  canny.  These 
German  conditions  have  effectually  damped 
Generating  Plant  down  our  export  trade  and  now 

Coming  Again,  threaten  the  home  trade,  as  evidenced 
by  the  receipt  of  a tender  for  a 10,000 
kw.  turbo-set  of  German  manufacture  at  half  the  lowest 
British  quotation,  between  £90,000  and  £100,000. 


Mr.  F.  McKay  (Glasgow). — The  amount  of  power  that  a 
circuit  has  to  carry  is  not  taken  into  consideration  when  the 
insulation  resistance  of  the  circuit  is  tested.  As,  from  the 
details  you  send,  you  appear  to  be  under  the  impression  that 
it  does,  we  cannot  do  better  than  quote  you  Rule  No.  12 1 
of  the  Institution  of  Electrical  Engineers.  It  is  as  follows 
“ The  insulation  resistance  to  earth  of  the  whole  or  any  part 
of  the  wiring  must,  when  tested  previous  to  the  erection  of 
fittings  and  electroliers,  be  measured  with  a pressure  of 
not  less  than  twice  the  intended  working  pressure,  and  must 
not  be  less  in  megohms  than  30  divided  by  /the  number  of 
points  under  test,  hor  this  purpose  the  points  are  to  be 
counted  as  the  number  of  pairs  of  terminal  wires  from 
which  it  is  proposed  to  take  the  current,  either  directly, 
or  by  flexible*,  to  lamps  or  other  appliances.” 

Regarding  the  operatioa  of  the  megger  for  testing  insu- 
lation resistance,  this  is  dealt  with  in  almost  even'  text- 
book. See  the  “ Practical  Elecfrician’s  Pocket  Book.” 

S.  H.  Adams  (Sutton,  Surrey).— Herewith  replies  to  some 
of  your  questions.  Questions  Nos.  3 and  5 will  be  pub- 
lished for  competitive  replies  in  our  Questions  and  Answers 
Competition,  since  they  are  questions  which  are  of  interest 
to  other  readers.  (1)  The  Scott  system  of  transformation 
may  be  said  to  be  a method  by  which  the  supply  is  changed 
from  three-phase  to  two-phase  or  vice  versa.  In  this  svstem 
two  transformers  have  their  primaries  T connected  to  a 
three*f>hase  supply.  Their  secondaries  are  independently 
connected  so  that  a true  two-phase  supply  is  available.  The 
neutral  point  on  the  three-phase  side  may  be  said  to  be 
the  junction  of  the  T.  (2)  You  cannot  do  better  than  to  write 
to  the  British  Insulated  W ire  Co.,  Prescot,  Lancashire,  for 
the»;r  handbook.  This  will  give  you  the  information  vou 
require  concerning  paper  insulated*  cables.  (4)  If  you  con- 
sider the  reply  to  (1)  you  will  see  that  it  is  possible. 
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ELECTRICITY 


THE  LONDON  ELECTRICITY  PROBLEM. 


(Continued  from  page  373.J 


Fairly  rapid  progress  has  been  made  with  the  inquiry  by 
the  Electricity  Commissioners  since  the  scheme  for  the 
nine  companies  was  laid  before  the  Commissioners. 
The  case  for  this  scheme  has  now  been  completed,  the 
next  scheme  for  consideration  being  that  promoted  by  the 
Poplar  Borough  Council.  There  still  remain,  however, 
two  railway  schemes,  whilst  all  the  opponents  have  to  be 
heard,  together  with  counsel  for  the  various  schemes. 

So  far  as  the  scheme  ot  the  nine  companr.es  is  concerned, 
this  adopts  the  technical  scheme  already  referred)  to,  which 
has  been  prepared  'by  Sir  Alexander  Kennedy,  Air.  G.  W. 
Partridge,  Mr.  Rider  and  Mr.  VVordingham — e.g.,  the 
existing  stations  will  be  extended  iip  to  their  limit,  practi- 
cally, and  the  building  of  any  of  the  four  proposed  capital 
stations  will  be  postponed  at  least  until  1925  and  possibly 
even  until  1931.  That  being  so,  attention  was  devoted  to  the 
administrative  side  of  the  scheme— as  referred  to  in  our  last 
issue.  Arising  out  of  this  questTbn  is  the  purchase  or 
acquisition  by  other  means  of  the  existing  generating 
stations  and  transmission  mains.  The  L.C.C.  scheme 
proposed  that  there  should  be  compulsory  acquisition  bv 
the  joint  authority,  which  should  have  an  engineer  with 
absolute  powers  until  such  purchase  actually  took  place,  to 
deal  with  the  load  over  the  whole  area,  ordering  this  or 
that  station  to  close  for  certain  periods  of  the  day,  or  even 
altogether.  Neither  the  scheme  of  the  Conference  of  Local 
Authorities  nor  the  nine  companies  assumes  any  compulsory 
powers  or  dictatorial  authority*  of  that  nature.  In  both 
these  latter  cases  acquisition  is  to  be  by  agreement,  and 
great  faith  is  placed  in  the  common-sense  of  the  central 
station  engineers  to  carry  the  spjienie  through  without 
friction 

Then  arises  the  question  of  purchase  of  the  generating 
stations  and  transmission  mains,  on  this  voluntary*  basis.  So 
far  as  the  companies  are  concerned,  they  propose  that  the 
joint  authority  should  acquire  tnedr  stations  and  mains  on 
the  terms  of  payment  of  the  cost„  less  depreciation  on  the 
Income  Tax  basis,  either  in  a lump  sum  or  by  instalments. 
On  the  other  hand,  the  local  authorities,  under  their  scheme 
suggest  that  the  terms  of  repayment  should  be  as  above  or 
bv  taking  over  the  whole  of  the  outstanding  debts  of  the 
undertaking.  In  addition,  the  { companies  stipulate  that 
instead  of  being  purchased  outright  in  1931  by  the  L.C.C., 
as  will  be  the  case  as  matters  now  stand,  they  should  be 
given  an  additional  lease  of  life,  and  for  fifty  vears  after  1931 
act  as  distributors.  The  L.C.C.  ifc  not  averse  to  that. 

So  much  for  the  broad  outlines  of  the  three  schemes  of 
the  L.C.C.,  the  Conference  of  Local  Authorities  and  the 
nine  companies. 

The  next  scheme  to  be  considered  was  that  promoted  by 
the  poplar  Borough  Council,  and  known  as  the  East  Lon- 
don Scheme.  This  proceeds  on  an  entirely  new  principle 
compared  with  the  others.  The  promoters  lay  it  down  that 
industrial  London,  which  constitutes  the  whole  of  the 
East  of  London  and  certain  districts  south  of  the  Thames, 
Is  a sufficiently  large  and  important  one  to  warrant  being 
constituted  a separate  authority  from  the  remainder  of 
the  area,  with  complete  financial  autonomy,  although  elec- 
trical interconnection  might  take  place  on  a mutual  basis. 
For  this  reason  a certain  area  has  'been  defined,  which  is 
termed  the  industrial  area,  in  which’  it  is  claimed  that  supply 
can  be  given  now  more  cheaply  than  in  the  rest  of  the 
larger  area  defined  by  the  Commissioners,  and  that  in  the 
interests  of  iftdustry  that  low  price  shoruld  not  be  jeopar- 
dised by  being  compelled  to  link  the  area  up  with  the 
other  parts  of  I^ondon  financially.  At  first  it  was  suggested 
that  a separate  joint  authority  should  be  formed  for  the 
area  quite  distinct  from  anv  joint  authority  which  might 
be  formed  for  the  rest  of  London,  but  as  the  case  pro- 
gressed, it  was  agreed  to  limit  the  demand  for  separation 
to  the  appointment  of  a district  committee,  within  the 
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k*r^er.  j°int  electricity  authority,  but  with  independent 
hnancial  powers  of  its  own.  It  is  frankly  confessed  that 
roplar  has  not  the  support  of  any  authorised  distributor— 
icmpany  or  local  authority — Jn  the  area  which  has  been 
selected,  but  the  engineers  to  the  scheme,  Mr.  J.  H.  Bowden 
chief  engineer  at  Poplar,  and  Mr.  E.  \1.  Lacev,  seem 
fairly  confident  that  they  will  be  able  to  bring  about  co- 
operation of  all  parties  b}’  offering  sufficiently  tempting 
terms  for  supply.  One  point  in  the  scheme  which  has  re- 
ceived much  criticism  is  the  method  of  going  to  work  which 
is  proposed  in  regard’  to  working  out  the  scheme.  There 
is  to  ibe  a committee  of  engineers  of  the  various  stations 
who  will  make  suggestions  as  to  new  plant,  closing  down, 
and  so  on,  to  the  district  committee,  which,  in  turn,  will 
report  to  the  joint  authority  for  the  whole  of  London.  * Fail- 
ing  agreement  between  these  three  bodies,  there  is  to  be 
an  appeal  to  the  Electricity  Commissioners.  Agai.nst  the 
obvious  disadvantage  of  such  a process,  it  is  pointed  out 
that  the  undertakings  in  the  East  of  London  have  been 
linked  *up,  on  a voluntary  basis,  for  ten  years,  -and  have 
afforded  each  other  such  useful  assistance  that  anything 
between  ^1,500  and  ^2,000  per  annum  has  been  saved  in 
the  coal  bell  on  each  of  the  four  undertakings  concerned. 

[To  be  continutdr .) 


THE  GLO-CUVP  ELECTRIC  WIRING  SYSTEM. 

A simple  and  efficient  wiring  system,  which  is  watertight, 
gastight,  acid-proof,  and  electrically  continuous,  has  been 
introduced  by  \V.  T.  Glover  and  Co.,  Ltd..  (Trafford  Park, 
Manchester).  It  is  called  the  Glo-clad  system,  and  in  its 
design  primary  attention  has  been  paid  to  technical  merit. 
The  cable,  which  is  rubber  insulated,  is  stocked  oillv  in 
3/. 036  in.  single  and  3/. 036  in.  twin  (only  the  latter  should 
he  used  on  A.C.),  and  is  provided  with  a continuous  water- 
tight lead  alloy  she.uh,  which  is  itself  screwed  at  all  joints 
and  terminals.  It  is  sufficiently  ductile  to  permit  ot  the 
cable  being  bent  during  erection  and  rigid  enough  to  Dre- 
vent  unsightly  sagging. 

There  is  a special  range  of  Glo-clad  fittings  for  use  with' 
the  cable,  but  the*  following  spcciafl  tool  only  , is  required 
for  erection  : — a die,  of  the  “Card”  type,  for  making  the 
thread  in  the  metal  sheath,  though  the  Glo-clad  combined 
stripper  or  a modification  for  use  w£th  C.T.S.  and  other 
rubber-insulated  non-metal  sheathed  cables  is  a desirable 


F10.  1. — Correct  position  of  Glo-clad  box  c.mn!> 

BEFORE  THE  CABLE  IS  THREADED  THROUGH  IT. 

alternative  to  the  pocket-knife  method  of  trimming  cables. 
At  all  junctions  and  terminals  the  Glo-clad  cable  is  bonded 
and  sealed  by  means  of  an  internally  screwed  brass  gland 
(bigs.  1 and  2)  fixed  in  a watertight  iron  box.  Intimate 
bonding  is  obtained  by  screwed  contacts,  and  Watertightness 
is  secured  first  by  screwing  the  gland  into  the  box, 
next  by  screwing  the  gland  back  along  the  cable 
sheath,  and  finally  by  means  of  a gasketted  locknut,  which 
completes  the  water  seal,  no  flame,  hot  metal  or  soldering 
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iron  being  needed.  When  installed'  in  an  add-laden  atmos- 
“es?  glandsare  enclosed  and  painted,  and  in  addition, 
the  cable  is  provided  with  an  acid-resisdng  braid. 

Rubber  insulated  flexibles  and  cables  of  the  “Cabtyre” 
type  may  also  be  used  in  conjunction  with  Glo-clad  fittings, 
the  boxes  being  then  provided  with  suitable  stuffing-box 


Fig.  2..— Correct  position  of  screwed  cable  within 

THE  GLAND. 

nipples  instead  of  the  standard  bonding  gland.  For  indus- 
trial installations  a perforated’  steel  tray  for  supporting  the 
cable  under  girders  may  be  U9ed.  It  it  a labour-saving 
device  and  is  of  neat  appearance.  Clip  and  saddles  are 
provided. 

Switches  are  of  the  ordinary  standard  pattern,  totally  en- 
closed in  watertight  iron  boxes  and  operated  externally  by 
a radial  fork  on  the  end  of  a screwed  arm. 

• 


NEW  WIRELESS  TEACHING  FACILITIES  AT  THE 
POLYTECHNIC. 


The  Polytechnic  (309,  Regent  Street,  W.i)  has  been  for 
long  particularly  well  equipped  and  staffed  fqr  the  teaching 
of  telegraphy,  telephony  and  wireless,  but  the  wireless 
equipment  has  just  been  inade  more  valuable  by  the  addi- 
tion of  a large  aerial  on  the  roof  whereby  students  can 
listen-in,  pick  up  time  signals  from  the  Eiffel  Tower  and 
near  conversations  between  various  stations,  or  receive 
messages.  On  Ihursdav,  Julv  7,  a demonstration  was 
given  in  conjunction  with  the  Marconi  Co.,  thirty  receiving 
sets  being  connected  in  series  parallel.  Messages  were 
sent  out  by  the  Marconi  Co.  from  Chelmsford  through  their 
standard  half-kilowatt  set  and  were  heard  plainly  at  the 
Polytechnic,  as  also  were  time  signals,  bfits  of  messages, 
etc.,  while,  owing  to  experiments  from  a neighbouring 
station  using  the  same  wave  length  the  listeners  got  at 
one  time  a good  experience  of  jamming. 

^ Some  introductory  remarks  were  made  by  Mr.  J.  E.  K. 
Studd,  Director  of  Electrical  Engineering,  while  Mr.  J.  W. 
Turner,  head  of  the  Telegraph  and  Telephone  Section  of 
(he  Electrical  Engineering  Department,  gave  a popular 
lecture  on  wireless,  in  which  he  built  up  the  wireless 
circuits  by  easily  understandable  step9  from  the  simple 
electric  bell  circuit. 


Fig.  3. — Section  of  Glo-clad  Watertight  Switch. 

Suitable  fittings  are  available  to  meet  various  require- 
ments. The  standard  designs  adopted  have  been  chosen 
with  the  object  of  satisfying  a variety  of  working  con- 
ditions with  a minimum  stock  of  accessories. 

Illustrated!  pariticullars  of  the  system,  including  simple 
“instructions  to  wiremen,”  are  contained  in  List  No.  14, 
which  may  be  obtained  from  W.  T.  Glover  and  Co.?  Ltd. 


LEEDS  AND  OIL  FUEL. 

Exhaustive  experiments  and  .tests  with  regard*  to  the 
relative  merits  of  coal  and  oil  fuel — economic  anti  other- 
wise — are  to  be  condlucited  by  the -Leeds  Corporation  Elec- 
trical Department  now  that,  the  coal  dispute  is  settled. 
During  the  existence  of  the  trouble  the  works  have  been 
kept  going  by  means  of  the  installation  of  tan  oil  fuel  burn- 
ing plant,  but  the  authorities  have  had  some  anxious  times 
in  consequence  of  the  uncertainty  of  ithe  arrival  of  further 
suppdies  of  toil.  On  one  of  two  occasions,  it  is  on  record 
that  the  oil  supply  was  very  near  exhaustion  when  fresh 
consignments  arrived  opportunely  or  in  the  nick  of  rime. 


HENLEY  IRONCLAD  SERVICE  CUT-OUTS. 

J • 

W.  T.  Henley’s  Telegraph  Works  Co.,  Ltd.,  have  re- 
cently introduced  some  new  features  in  their  extensive  range 
of  Ironclad  Service  Cutouts.  Included  is  a 5oo-volt  double- 
pole switch,  for  10  to  100  amps.,  designed  to  comply  with 
the  latest  H.O.  requirements.  There  is  also  a range  of 
double-pole  Bridge  type  Service  cut-outs  for  two,  three  and 


four-way*  S.P.  and  neutral,  for  heating  and!  lighting 
circuits.  The  illustration  shows  one  of  the  switches  just 
referred  to,  mounted,  together  with  two  S.P.  ironclad  cut- 
outs, on  a new  design  of  5-plv  backboard.  The  backboard 
is  made  from  harmvood,  given  a teak  finish,  polished  back 
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The  “ Cosmos n Electric  Iron. 

Exhaustive  experiments  have  been  carried  out  by 
our  Research  Department  at  Trafford  Park  Works, 
Manchester,  with  the  object  of  arriving  at  the  actual 
requirements  of  an  average  household  ironing. 

The  “ Cosmos  ” Domestic  Iron  embodies  all  the  con- 
clusions arrived  at  h^JUttse  scientific  investigations, 
and  the  result  is  a thoroughly  reliable  and  efficient  house- 
hold appliance.  * - 

The  ideal  ironing  temperature,  neither  too  high  nor 
too  low,  is  maintained  uniformly  even  to  the  poiDt  on 
the  under  surface  of  the~Sole  Plate,  and  the  iron  is  ready 
for  use  in  three  minutes^after  switching  on.  The  general 
construction  is  robust,  yflsfe  precautions  have  been  taken 
to  avoid  damage  to  light  fabrics.  ■ 
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COSMOS 

Domestic  Iron. 

The  '*  Cosmos-”  Iron  is  packed 
in  a neat  cardboard  box  plainly 
marked  with  loading  particulars,  thus 
facilitating  the  lfpeping  of  stocks  and 
at  the  same  time  providing  an  effective 
window  display. 
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The  simplex  safety  all-steel 

SYSTEM  OF  CONPUIT  WIRING  for  the 
efficient  encasement  of  electric  wiring 
cables  consists  of  a combination  of  smooth 
bore  steel  tubes  or  conduits  used  in  conjunction 
with  malleable  cast-iron  fittings  and  accessories, 
so  as  to  form  a complete  covering,  specially  designed 
to  meet  the  requirements  of  high-class  installation 
work,  and  effect  the  saving  of  time  and  labour 
in  erection,  with  the  further  object  of  bringing  about 
a general  reduction  in  . the  cost  of  efficient  conduit 
wiring. 

The  Simplex  Conduit  System  has  been  developed 
through  a period  of  almost  a quarter  of  a century 
and  is  the  outcome  of  patient  labour  on  the  part 
of  our  designing  and  manufacturing  engineers, 
whose  energies  have  been  continually  directed 
towards  the  betterment  of  the  Simplex  Conduit 
Wiring  System  ; and  it  is  not  surprising  to  note 
that  to-day  many  thousands  of  installations  carried 
out  on  the  Simplex  System  are,  as  a natural  con- 
sequence, giving  continuous  satisfaction  throughout 
all  parts  of  the  world. 


SIMPLEX  CONDUITS  LTD., 

HKAD  OFFICE  AND  WORKS  : 

GARRISON  LANE9  BIRMINGHAM. 

LONDON:  113-117,  CHARING  CROSS  ROAD,  W.C. 

MANCHESTER  - i6,  Corporation  DUBLIN  - 68,  Dame  St. 

Street.  BELFAST  48,  Upper  Arthur  St. 
GLASGOW  -7«a,  Waterloo  St.  BIRMINGHAM  4i,Church  St. 
NEWCASTLE  - 6i,  High  Bridge.  LEEDS  - 6,  White  Horae  St. 
BRISTOL  - io.ii,  Denmark  St.  SWANSEA  .5.  College  St. 
LIVERPOOL  - 96,  Whitechapel.  CARDIFF  - 4,  Weatgmte  St. 
NOTTINGH  AM  - Maypole  Yard,  SHEFFIELD  081-3,  AttercUffe 
Lang  Row.  Common. 


IMPORTANT  TO  TECHNICAL  STUDENTS 
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AND  OHERS. 

A Transparent  Flexible  Rule, 
having  perforated  figures  for 
quickly  drawing  on  paper  the 
diagrammatic  shapes  of  Tele- 
graphic Instruments  to  suitable 
scale. 

Its  use  reduces  to  a minimum 
the  time  for  drawing  these 
figures,  thus  increasing  the 
time  for  “joining  up.” 


Indispensable  for 

Homework , Memorising 
and  Examinations. 


Calibrated  Inches  and  Centimetres, 
Actual  Size,  6 in.  by  2£  in. 


Price  3s.  2d.  each. 

POST  FREE. 

Postal  or  Money  Orders  must  be 
enclosed  with  orders. 

Agency  and  Wholesale 
luduamuMran.n.  Acuai. Tcrms  on  application. 

THE  IVORINE  MANFG.  CO..  LTD.. 

Office* : — 349,  EUSTON  ROAD,  LONDON,  N.W.l. 

Ml  vfk vn  | a iNPif  f i Also  obtainable  from 

ELECTnlClTYt  36-39.  Maiden  Lena.  London.  W.C.2. 
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and  front,  and  all  edges  made  waterproof.  It  is  strong, 
not  liable  to  warp,  and  takes  up  littlp  room  for  storage. 

Particulars  of  the  full  range  of  Henley  Ironclad  Service 
Cut-outs  are  contained  in  the  new  qo^page  price  list,  No. 

W.L.I..  which  is  now  available  for  the  use  of  the  trade. 

> * . 

Questions  and  Answers  by  . Practical  Men. 

SVLES. 

Qpmmmm&z  We  invite  our  reader  a to  send  m queations,  preferably  on 
technical  probleme  that  have' arisen  in  actual  practice.  Questions  which 
tee  consider  of  aufflcient  interest  to  our  readers  wtU  either  be  replied  to 
under  M Anewore  to  Correepondente  " or  repliee  will  be  invited  from  our 
readers*  One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column. 

Awawtuta : 1 fee  of  Xk  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  bs.  for  the  one  we  select  as  second  best. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  con- 
ciseness. as  well  as  occur aoy.  The  Editors  reserves  the  right  to  make 
ho-  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
retmved  do  not  possess  aufflcient  merit.  Competitors  desiring  the  re- 
turn- of  their  manuscripts , if  unaccepted,  should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  (f  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a.  " nom  do  plums,”  but , both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
m final . 

Commencing  with  Question  No.  101;  a Diploma  of  Merit  will  be  awarded 
to  the  sis  competitors  who  win  the  first  or  second  prise  the  most  times 
during  the  next  twelve  months. 

The  words  **  Questions  and  Answers, ’■  or  **  Q ’*  and  " A " should  be 
pieced  at  the  top  left-hand  comer  of  all  letters  intended  for  this  column. 


Question  No.  121. 

Cah  any  reader  give  me  full  details  of  the  use  and  opera- 
tibn  of  the  Tesla  coil? — J.E.H. 

Question  No.  122. 

Please  can  any  reader  give  me  full  details  of  checking  the 
ratios  of  various  transformer  connections,  preferably 
“ Scott,”  “Zig-zag,”  etc.? — J.E.H. 

( Replies  to  Questions  Nos . 12 1 and  122  must  be  received 
not  later  than  July  30,  1921.) 


Reviews  of  Books,  &c. 

~ [Books  noticed  in  this  column  will  be  sent  from  Elec- 
tricity Office  to  any  Part  of  the  world , for  the  published 
Price%  plus  ten  per  cent , for  postage  (minimum  2d.)  and 
orders  will  be  appreciated. 

Elementary  Tklecraihy.  By  H.  W.  Pendry*  (Pitman. 
79.  6d.  net.) — The  issue  of  a seoond  revised  edition  of  this 
text  book,  already  well  known  to  many  telegraphist  readers, 
is  in  itself  a sign  of  popularity,  and  the  one  under  review 
is  a worthy  successor  of  the  original  book  by  this  author. 
The  telegraph  art  is  rapidly  becoming  so  complex  by  the 
introduction  of  mechanical  means  for  the  transmission  and 
reception  of  signals,  as  well  as  their  reproduction  in  printed 
characters,  either  on  tape  or  in  page  form,  that  the  student 
needs  some  elementary  treatise  to  prepare  his  mind  for  the 
wider  -fields  opened  up  by  Wheatstone,  Baudot,  Creed,  and 
other  pioneers  of  the  modern  school  of  thought.  The  treat- 
ment of  the  subject,  under  six  main  heads — -Fundamental 
principles,  batteries,  instruments,  lines,  systems  and  miscel- 
laneous—is  good,  the  addition  of  an  appendix  of  C and  G 
examination  questions  enhancing  the  value  of  tfhe  book  to 
the  student.  The  information  given  is  sound,  practical  and 
clear ; if  one  may  be  allowed  to  criticise,  the  illustrations 
as  a whole  are  dis„appointing  and  seriously  detract  from  the 
finish  of  the  IBook.  The  line  drawings  are  poor  and  lack 
uniformity,  some  of  the  diagrams  being  on  too  small  a 
scale  as-  regards  lettering  and  references.  The  half-tones 
also  are  not  of  the  best,  but  the  fault  may  lie  with  the 
printers.  The  price  is  somewhat  high  for  the  size  and 
scope  of  such  a work  and  bv  comparison  with  other  similar 
text  books* 


. Wireless  Design  and  Practice.  By  B.  Sleeper. 
.246  pp.,  j 12  figs.  (Frowde,  Hodder  and  Stoughton.  7s.  6d. 
* net.) — A few  years  ago  it  was  difficult  to  find  any  Books 
upon-  the  practice  of  wireless  telegraphy,  but  now  the  diffi- 


culty is  to  pick  the  best  from  the  great  number  of  works 
on  the  market.  We  know  of  no  book  likely  , to  be  more 
useful  than  the  one  now  under  review  to  the  up-to-date 
amateur  in  wireless  telegraphy  and  telephony.  The  book 
most  readable  and  is  exellentlv  produced,  there  being  a 
r limner  of  splendid  photographs  of  modem  wireless  appara- 
tus as  used  in  practice  and  a great  number  of  wiring 
diagrams  showing  all  the  known  circuits  which  arc  of 
practical  importance.  In  the  first  part  of  the  book  the 
problems  of  design  of  lyyismitters  and  receivers  are  dealt 
with  in  language  which  should  be  easily  underwood  by  the 
average  experimenter.  . The  few  formulae  required  are 
given  in  their  simplest  terms  and  calculation  is  eliminated 
as.  far  as  possible  <by  the  inclusion  of  a number  of  tables 
which  will  be  fo  :nd  most- helpful.  The  reader  should  have 
no  difficjltj  in  appreciating  the  relative  merits  of  the 
various  types  of -apparatus  and  in  constructing  satisfactory 
apparatus  to  give  the,  desired  results.  Chapters  ere  devoted 
to  the  general  characteristics  of  oscillating  circuits ; to 
types  and  characteristics  of  aerials,  including  aeroplane 
aerials ; U:  the  design  of  inductances  and  condensers ; and 
to  valve  detecting  circuits,  oscillating  valve  circuits,  and 
undamped  w-ave  receivers.  Both  damped  wave  transmitters 
and  vacuum  tube  transmitters  are  considered  fully.  The 
second  half  of  the  book  consists  of  a unique  collection  of 
wiring  diagrams  of  practical  curcuits.  Brief  notes  are  given 
concerning  the  principal  features  and  purpose  of  each  cir- 
cuit, and  space  is  left  for  tjie  reader  to  add  his  own  notes 
concerning  results  obtained  and  so  forth.  We  have  no 
hesitation  in  retommending  this  as  a sound  and  thoroughly 
useful  book.  ^ 


Kinema  Operator’s  Handbook.  By  W.  S.  Ibbetson. 
15I  PP*»  37  (-Spofi.  49.  6d.  net.) — So  excellent  are 

“ the  pictures”  in  the  modern  kinematograph  theatre  that 
the  average  member  of  the  audience  gives  never  a thought 
to  the  eperator,  on  whose  knowledge  and  skill  the  quality  of 
projection  depends  so  greatly.  The  present-day  kinema 
operator  must  be  something  of  a mechanic  and  optician, 
and  largely  an  electrician.  High  demands  are  made  on  his 
manipulative  skill  and  judgment,  (but  in  the  past  there  have 
been  too  few-  books  giving  him  practical  assistance  of  the 
sort  he  requires.  We  h^ve  examined  the  present  book 
critically  from  the  practical  standpoint  and  we  believe  that 
it  will  quickly  gain  wide  popularity  amongst  the  men  for 
whom  it  is  intended.  Broadly  speaking,  it  should  appeal 
to  all  those  who  use  or  who  wish  to  become  acquainted 
with  the  method  of  operating  the  modern  kinema  projector 
and  w*ith  the  principles  underlying  its  working  and  that  of 
the  electrical  apparatus  connected  with  it.  The  requisite 
theoretical  knowledge  is  presented  in  such  manner  that  it 
can  be  learned  easily  and  thoroughly  and  applied  intelli- 
gently to  practical  work.  This  being  accomplished!,  clear 
instructions  are  given  for  actually  operating  the  projector 
and  its  electrical  auxiliaries.  No  fully  qualified  operator 
can  ever  be  made  by  bookwdrk  alone,  but  it  is  safe  to 
say  that  no  opera*cr  is  fully  qualified  wdio  is  not  familiar 
wdth  all  the  information  given  in  this  book.  To  the 
beginner  the  volume  wall  be  invaluable  and  there  ire  fewr 
practical  ooerators  who  would  not  read  it  with  profit  and 
enjoyment.  § 

The  optical  system  is  dealt  with  in  detail,  the  components 
of  the  projector  mechanism  are  separately  illustrated  and 
described,  about  one-thir^#  pf  the  'book  is  devoted  to  the 
electrical  apparatus  and  its  maintenance,  whilst  the  chapter 
on  practical  operating  covers  all  likely  contingencies.  The 
final  chapter  deals  briefly  with  the  special  points  of  a few- 
standard  and  new  projectors. 
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Various  Items. 

Burnley. — The  electrical  engineer  has  reported  that  through 
industrial  disputes  the  additional:  generating  plant  will  not 
be  available  to  meet  next  winter's  load. 

I.E.E.  Benevolent  Fund. — The  offer  of  Mr.  M.  Hughman, 
of  Bombay,  to  give  a donation  of  £2 50  to  the  I. E.E,  Benevo- 
lent Fund  on  condition  that  19  similar  amounts  were  contri- 
buted by  June  30,  has  been  extended  by  him  to  Dee.  31,  1921. 

Minimum  Payments. — A (No.  175/1921),  issued  by 

the  Electrical  Development  Association,  explains  why  suppliers 
of  electrical  energy  are  authorised  to  ask  consumers  lor  a 
minimum  payment  per  quarter.  It  is  written  in  a reasoned 
style,  which  cannot  but  be  convincing. 

Tenders  Acceded  by  the  L.C.C. — Among  tenders  for  equip- 
ment in  the  new  County  Hall,  the  following  have  been  accepted  : 
Two  passenger  lifts,  Waygood-Otis,  Ltd.  ; ore  goods  lifti 
• Express  Lift  Co.,  Ltd.  ; two  book  lifts,  Express  Lift  Co.,  Ltd.; 
main  lighting  switchboard,  Dorman  & Smith,  Ltd. 

Newcastle  (County  Down). — At  a meeting  of  Ihe  private 
consumers,  the  proposal  of  the  Electric  Supply  Company  to 
charge  meter  rent  at  the  rate  of  2s.  per  quarter,  and  a'  minimum 
charge  of  £2  per  annum  for  current,  was  considered.  It  was 
-Unanimously  agreed  to  refuse  to  accede  to  the  , proposal  and 
to  support  the  Urban  Council  in  any  action  they  might  take. 

Porsonal. — Mr.  George  Hally;,  of  Birmingham,  has  been 
appointed  Chief  Works  Manager  of  [the  engineering  side  of  the 
Edison  Swan  Electric  Co.,  LjffW  Pondeis  End,  Middlesex. 
Mr.  Hally  has  had  a wide  experiehce  with  some  of  the  leading 
firms  of  engineers  in  this  country  and  abroad,  and  served  his 
apprenticeship  with  Messrs.  Alley* and  McLellan,  Ltd.,  Glasgow-, 
of  which  city  he1  is  a native. 

Claims  against  Germany. — The  B.O.T.  announce  that  by  an 
agreement  with  German  Clearing  Office,  now  awaiting  the  ap- 
proval cf  the  Reichstag,  the  time  for  lodging  claims  with  the 
British  and  German  Clearing  Offices  by  their  respective  nationals 
under  Article  296,  Section  III.,  Part  X.  of  the  Treaty  of  Ver- 
sailles has  been  extended  to  Sept.  30,  1921.  No  further  claims 
Under  the  above  Article  will  be  accepted  after  that  date  by  the 
Clearing  Offices  concerned. 

•lew  Pirelli  Co. — A new  company  under  the  name  “ Societa 
Egiziana  Prodotti  Pirelli"  has  been  constituted  in  Egypt 
to  manufacture  and  sell  indja-jiibber  [goods,  electric  cables, 
and  accessories,  and  cotton  goods  used  in  their  production. 
Thecompany  is  Italian,  with  headquarters  at  Milan,  and  the 
capital  is  £E. 60,000  in  £E;2<f*shares.  Directors  : Dr.  Piero 
Pirelli  and  Dr.  Alberto  Pirelli,  represented  by  Commander 
Ugo  Cavallero,  of  Milan,  Mr.[Camillo|Viterbo,  Mr.  Rurio  Lucuc 
and  Mr.  Roberto  Auritano,  of  Alexandria. 

Swansea’s  Electricity  ProfHsf—The  chairman  of  the  Elec- 
tricity Committee  (Colonel  Alex.  Sinclair)  announces  that  when 
the  balance  sheet  is  published  it  will  be  shown  that  a profit 
of  £3,785  has  been  made  after  clearing  capital  charges,  etc. 
As  they  were  the  only  undertaking  that  had  advanced  their 
charges  by  as  little  as  50  p£r  cent.,  that  coal  had  beer,  scarce, 
and  that  they  had  temporarily  Jost  some  of  their  customers, 
he  thought  the  result  splendid,  but  in  view  of  the  present  con- 
ditions they  could  not  hope  to  carry  on  quite  so  cheerfully  as 
in  the  past. 

8loan  Electrical  Co.,  Ltd. — The  printer  followed  the  photo- 
engraver, who  thought  that  he  knew  better  than  the  people 
who  gpve  him  the  order,  how  Philips’  should  be  spelt — with 
the  result  that  in  our  article  describing  the  new  showrooms  of 
the  Sloan  Co.  (Electricity,  July  1,  pp.  365/6),  the  £ c.p.  night 
lamp  was  referred  te  as  being  manufactured  by  Phillips’  Glow- 
lamp  Works,  Ltd.  In  order  to  avoid  any  possibility  of  a mis- 
understanding it  should  be  noted  that  the  manufacturers  are 
the  world-knownBjgtti  of  Philips’  Qlowlamp  Works,  Ltd.  [One 
" 1 ’’  please,  Mr.  Pfjjmter  !] 

Crompton  & Co.f  ltd. — The  net  profit  for  the  year  to  March 
31,  1921*  after  providing  for  depreciation,  E.P.D.,  Corporatiop 
profits  tax,  income  tax,  etc.,  is  £66,292  * to  which  is  added 
the  carry  forward  from  last  year  of  £18,177.  After  placing 
to  general  reserve  £19,500,  10  per  cent,  is  to  be  paid  on  the 
Preference  shares  and  10  per  cent,  is  recommended  to  be  paid 
on  the  Ordinary,  leaving  a balance  to  be  carried  forward  of 
£18,370.  The  stock-in-trade  and  work  in  progress  appears 
in  the  report  as  £365,002  (at  cost  or  under — the  directors 
stating  that  in  order  to  cover  the  abnormal  fall  in  prices  and 
material  an  exceptionally  lar£e;  sum  has  been  written 
off  stocks).  There  are  6,010  employees’  preference  shares 
which  are  entitled  to  a bonus  of  3 per  cent,  per  annum  in  addition 
to  the  dividend. 


Wage*  Reduction.. — On  thq  first' pay-day.  after  the  9th  inst., 
10  per  cent,  reduction  on  the  wage  rates ..  current  in  April 
was  by  agreement  between,  the  N.F.E.A.  and.  E.T.U.  sub- 
stituted for  the  5 per  cent,  reduction  in  force  up  to  the  9th  inst. 
This  reduction  applies  to  all  grades  of  the  national  wages 
agreement  for  the  Elec.  Contracting  Industry,  to  journeymen 
mates,  assistants  and>  foremen . No  new  hourly  rate  is  to  be 
arrived  at,  but  10  per  c$nt.  deducted  from  the  total  wages  cal- 
culated on  the  April  hourly  rate  (exclusive  of  allowances). 
It  is  to  be  hoped  that  next  time  the  E.T.U.  yrill  agree  to  new 
hourly  rates. 

44  Power  Houee  Design.1*- — A new  edition  of  this  well-known 
text -book  by  Sir  John  Snell  has  just  been  published.  It  has 
been  carefully  revised  and  brought  up  to  date,  and  represents 
the  latest  progress  in  connection  with,  central  station  work 
in  this  country  and  abroad.  There  is  no  doubt  therefore 
that  it  will  meet  with  a ready  sale  among  central  station 
engineers  and  all  who  dfPfc  interested  in  this  particular"  subject, 
and  we  should  advise  any  reader  who  wishes  to  study  it  to 
lose  no  time  in  purchasing  a copy.  It  is  a book  of  555  pages, 
profusely  illustrated  and  the  price  is  42s.  gd.  net,  post  free, 
from  Electricity  " office. 


| Trade  Notes. 

British  Insulated  and  tttlsby  Cables,  Ltd.  (Prescot,  Lancs), 
have  issued  a new  comprehensive  li^t  of  Prescot;  paper  insulated 
and  lead  covered  cables  for  lighting  and  power,  with  reference 
to  Prescot  telephone  cables.  Sectional  illustrations  of  the 
various  cables  together  with  particulars,  are  given.  vr,  < 

The  prices  of  various  " Magnet  " electric  heating  and  cooking 
appliances  are  now  reduced  by  15  per  cent.  The  appliances 
affected  are  enumerated  in  a leaflet  just  issued  by  the  Gensral 
Electric  Co.,  Ltd.  (Magnet  House,  Kings  way,  W.C.2),  which 
company  has  also  issued  a leaflet,  No.  OS  2538,  giving  par- 
ticulars and  prices  of  cases,  for  the  safe  custody  of  spare  Osram 
automobile  lamps.  ■ ■ * . . . * 

Bruce  Peebles  & Ct.,  Ltd.,  have  recently  appointed  Charles- 
worth  Peebles  & Co.,  of  134,  St.  Vincent  Street,  Glasgow,  as 
their  agents  for  the  whole  of  Scotland,  with  the  exception  of 
the  area  in  the  East  of  Scotland,  which  for  many  years  has  been 
efficiently  covered  and  will  still  be  covered  by  Mitchell  Graham 
and  Son,  Ltd.,  56/  Buccleuch  Street,  Edinburgh.  This  new 
development  does  not  in  any  way  affect  the  position  of  Mr.  J.  A. 
Hood,  who  still  remains  Bruce  Peebles’  Scottish  representative. 

The  Benjamin  Press  and  Postal  Advertising  campaign  to 
bring  home,  particularly  to  manufacturers  and  industrialists, 
the  ^advantages  of  adequate  illumination  provided  on  scientific 
lines  is  still  in  full  swing.  The  latest  announcements  are  of 
more  than  ordinary  interest.  One  gives  a list  of  authorised 
factors  who  are  identifying  themselves  with . Benjamin  pro- 
ducts and  Benjamin  progress,  a second  deals  with  Benjamin 
industrial  signals,  while  two  others  are  on  the  subject  qf  the 
Benjamin  system  of  industrial  lighting.  Of  the  latter  announce- 
ments the  one  headed  ‘‘.Could  you  see  in  a Fog  " is  particularly 
appealing.  The  address  of  The  .Benjamin  Electric,  Ltd.,  is 
Brantwodd  Works,  Tariff  Road,  Tottenham,  N.17. 
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THE  RAPID  AND  ECONOMICAL  MAINTENANCE 
OF  ELECTRICAL  MACHINERY. 


By  C.  W.  Brett.* 


The  arch-enemies  of  commercial  progress  are  in- 
dustrial unrest  and  mechanical  breakdown.  For  the 
first  there  is,  apparently,  no  positive  cure;  for  the 
second,  scientific  discovery  has  found  an  entirely  re>- 
liable  remedy,  so  that,  to-diay,  every  industrial  metal 
can  be  reconstructed  or  re-created  in  such  a manner 
as  to  restore  its  pristine  efficiency,  and  enable  it  to 
withstand  the  incessant  ravages  of  friction  and  the 
stresses  and  strains  to  which,  from  time  to  time,  all 
productive  machinery  must  be  subject. 

The  immense  utility  of  welding  in  the  economic  main- 
tenance of  all  descriptions  of  machinery  may  be  gauged 
fromi  the  fact  that  there  is  scarcely  a component, 
fabricated  of  any  industrial  metal,  which  has  not  been 
repaired!  in  a manner  which  leaves  its  original  qualities 
unimpaired — -that  is  to  say,  in  a manner  whiich  permits 
of  exactly  100  per  cent,  efficiency. 

Given  expert  direction  and  skiUied  operators  failure 
in  scientific  welding — or  autogenous  fusion,  as  it  is 
sometimes  calle'd — -is  practically  unknown.  It  has  been 
proved  beyond  all  debate  that  in  competent  hands -the 
rehabilitation  or  reclamation  of  all  industrial  metals 
means,  at  lea  sit,  a 50  per  cent,  reduction  in  upkeep 
charges,  and  an  immense  saving  of  time — which  is  an 
equally  important  desideratum. 

Conditions  of  Success. 

Of  course,  in  this,  as  in  all  other  highly  technical 
processes,  good  results  depend  wholly  and  solely  upon 
the  knowledge,  skill  and  experience  of  the  operator, 
and  the  soundness  of  the  direction  under  which  he 
works.  This  point  cannot  be  over-emphasised.  It  is 
a comparatively  simple  matter,  given  the  requisite 
equipment,  to  unite  two  pieces  of  metal  by  fusion,  but 
mere  junction,  is  not  welding,  as  has  been  conclusively 
demon  st  fated  by  X-rays,  radio-metallographic 
examination,  arid  exhaustive  laboratory  tests.  In  every 

* Managing  Director,  Barimar,  Ltd.,  The  World’s 
Scientific  Master  Welders. 


operation,  from  first  to  last,  the  craftsman  is  .con- 
fronted by  problems — varying  with  each  job — which 
tax  skill,  ingenuity  and  patience  to  the  utmost. 

Someone  has  said  that  science  is  never  simple,  ail'd 
to  this  dictum  welding  is  no  exception.  Only  the 
specialist  or  metallurgical  expert  c^in  determine  pre- 
cisely what  should  be  done,  and  which  of  the  half- 
dofcen  processes  commonly  employed  is  required  to 
effect  a complete  rehabilitation.  Ignorance  in  this 
matter  has  been  responsible  for  the  wholesale  destme- 


Fig.  i.— Broken  Bedplate  of  a Dvnamo. 


Fig.  2. — The  Same  Bedplate  after  repair  by  Scientific 
Welding.  The  bedplate  was  also  machined,  lined  up 

\ND  FACED,  AND  THE  WELDED  PART  WAS  STRONGER  THAN 
THE  ORIGINAL  METAL. 

tion  of  valuable  machinery.  The  workshop  of  every 
welding  specialist  is  positively  litteried  with  mechanical 
wreckage — awaiting  reconstruction — which  is  directly 
due  to  the  mishandling  and  incompetence  of  unqualified 
welders. 

The  Scrap  Heap. 

To  such,  a state  of  perfection  has  welding  practice 
been  brought  that  to-day  a waste  metal  dump  is  a 
reproach  ancf  a definite  reflection  upon  organisation. 

Many  a really  serviceable  part  has  been  “ scrapped 
— by  those  unaware  of  the  possibilities  of  autogenous 
fusion — which  by  the  skilful  application  of  welding 
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might  have  been  restored  to  full  commission,  and 
years  of  efficient  service.  Whether  worn  or  fractured, 
rusty  or  bright,  old  or  new,  every  component  is  capable 
of  re-creation  by  high  temperature  treatn  ent.  Short 
of  pulverisation,  or  damage  to  such  an  extent  that  it 
becomes  unrecognisable,  there  is  not  a breakage  or 
injury  in  cast  iron,  cast  steel,  wrought  iron,  alloy  steel, 
aluminium,  bronze  or  gun-metal  that  cannot  be  rapidly, 
economically  and  permanently  restored  to-  its  pristine 
Rendition  by  this  means. 

The  Need  of  the  Hour. 

In  these  days  of  exorbitant  prices  and  extortionate 
charges,  economy  is  the  thing  of  paramount  im- 
portance; and!  the  (first  step  -in  this  direction  is  a care- 
ful investigation  into  the  claims  of  scientific  welding. 
If  this  is  done,  it  is  not  too  much  to  say  that  main- 
tenance charges  will  decrease  by  * 50  per  cent. , while 
100  per  cent,  efficiency  will  be  maintained. 

^ To  those  who  have  no  experience  in  welding*  repairs 
the  following  incomplete  list  of  machines  and  com- 
ponents which  have  been  completely  reconstructed  will 
indicate  the  scope  and  value  of  this  process  of  restora- 
tion. Each  of  the  parts  successfully  passed  rigorous 
laboratory  tests,  and,  on  replacement,  has  stood  up  to 
every  demand  made  upon  it. 

Boilers  (all  kinds),  furnace  fittings,  mechanical  * 
stokers,  armature  shafts,  dynamos,  switch  and  fuse 
boxes,  transformers,  metal  meter  cases,  conductor  rails, 
motor  parts,  tramway  frames,  wheels,  ax-lles,  commuta- 
tor parts,  generators  (all  types),  switchboard  fittings, 
turbines,  fans,  hydro-electric  plant,  electric  cranes, 
elevators,  puimps,  compressors,  electric  transport  units 
(all  kinds),  and  aid  descriptions  of  generating  station 
equipment  and  apparatus. 

These  are  the  things  which  prove  that  scientific  weld- 
ing is  a factor — and  in  all  probability  the  greatest 
factor — in  ihe  economic  upkeep  of  all  classes  of  electrical 
plant  arid  machinery. 

It  is  not  long  since  an  eminent  engineer  said  in  refer- 
ence to  autogenous  fusion  : “ No  machine  is  ‘ dead  and 
done  for  ’ nowadays  until  you  can  mix  it.  with  filings 
and  not  see  it  ! ” This  statement — despite  its  jocular- 
ity— is  nearer  the  truth  than  many  machinery  owners 
suppose. 

Finally. 

No  machine  or  component,  whatever  its  condition, 
should  Ibe  scrapped  until  after  it  has  been  submitted  to, 
and  examined  by,  an  expert  metallurgist  who  specialises 
in  all  branches  of  scientific  welding.  Whether  the  part 
weighs  four  ounces.or  four  tons  it  can,  in  98  per  cent, 
of  cases,  be  restored  to  full  and  permanent  sendee. 

But  only  if  it  ibe  entrusted  to  a firm  whose  qualifica- 
tions are  unimpeachable. 


G.E.C.  REPORT. 

The  report  and  statement  of  accounts  of  the  General 
Electric  Co.,  Ltd.,  submitted  at  the  Annual  General  Meeting 
held  atN  Magnet  House,  Kingsway,  on  the  21st" inst.,  show 
very  satisfactory'  results  of  the  year’s  trading  to  March  31 
last.  After  meeting  all  charges  a -dividend  at  the  rate 
of  10  per  cent.,  free  of  Income  Tax,  is  declared  on 
the  ordinary  share  capital,  leaving  £348,094  to  be  carried 
forward  subject  to  E.P.D.  (if  any)  and  Corpn.  Profits  Tax. 
It  is  interesting  to  note  that  the  net  profits  reach  the  sum 
of  nearly  one  million  pounds,  actually  being  made  up  of 
£796,149  net  profit  for  the  year,  plu9  >£175,668  brought  for- 


ward from  the  previous  year.  The  capital  of  the  company 
is  £6,000,000  and  the  number  of  employees  on  March  31 
was  over  16,000. 

The  Report  states  that  “ owing  to  the  present'  state  of 
industry,  the  directors  considey  the  usual  allocation  to 
reserve  out  of  profits,  inadvisable,  and  recommend  that  the 
amount  which  they  would  have  allocated  under  normal 
conditions  should  remain  in  the*  ‘ carry  forward  * to  next 
account,  which  thus  stands  at  the  total  of  £348,000.  rhey 
feel  all  the  more  justified  in  making  this  recommendation 
as  the  Reserve  Account  has  benefited  during  the  year  by 
the  sum  of  .£257,016,  through  the  transfer  of  net  premiums 
received  on  the  share  issue  of  March,  1920,  thus  making 
the  total  of  this  account  over  £700,000.” 

“ The  assets  of  the  Go.  as  shown  in  the  Balance  Sheet 
amount  to  over  £11,000,000,  an  increase  of  approximately 
£4,000,000  upon  last  year’s  figures. 

“The  considerable  increase  in  tlte  Fixed  Assets  is  mainly 
accounted  for  by  the  absorption  of  the  Peel  Conner  Co., 
with  its  works  at  Manchester  and  Coventry,  the  further 
large  extensions  to  the  engineering  works  at  Wition  and 
the  Osram  Works  at  Hammersmith,  and  the  completion 
of  the  building  in  Kingsway.  These  additions  were  all 
approaching  completion  on  March  31,  and!  have  been 
carried  out  bv  considerable  financial  assistance  from  the 
Co.’s  bankers,  which  liability  has  been  met  since  the 
close  of  the  financial  year  by  a debenture  issue.” 

Mr.  Maurice  Solomon  has  resigned  from  the  Board  of 
the  G.E.C.  on  his  appointment  as  Managing  Director  of 
the  Pirelli-General  Cable  W’orks  Ltd. — one  of  (the  Co.’s 
allied  organisations.  Mr.  M.  S.  Conner  has  joined  the 
G.E.C.  Board. 


THE  “ELECTROLUX”  VACUUM  CLEANER  IN  USE. 


The  “Electrolux”  is,  we  believe,  the  only  vacuum  cleaner 
designed  so  that  it  may  be  carried  by  means  of  a strap 
over  the  shoulders,  thus  leaving  the  hands  free  to  manipu- 
late the  nozzle.  The  arrangement  also  permits  of  its  being 


Fig.  1. 


used  for  cleaning  carpets  and  other  floor  coverings  in  the 
usual  way.  It  is  thus  more  convenient  to  use  than  the 
large  bellows  machines,  as  the  radius  of  action’  of  these 
is  limited  by  the  length  of  hose.  The  illustrations  show 
clearly  the  machine  in  use,  and  as  nozzles  are  provided  Jor 
cleaning  curtains,  upholstery,  woodwork,  ' book-shelves. 


Digitized  by  u.ooQie 


July  22,  1921. 


ELECTRICITY. 


399 


leather,  as  well  as  floor  coverings,  etc.,  it  is  difficult  not 
to  appreciate  that  its  novel  construction  embodies  many 
points  of  utility  and  convenience.  The  motor  suction  fan 
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.Fig.)  2 

and  dust-bag  are  all  housed  in  the  small  metal  cylinder. 
A new  illustrated  booklet,  entitled  “Clean  Your  House  the 
1 Electrolux  ’ Way”  has  been  issued  by  the  Z Electric  Lamp 
and  Supplies  Co.,  Ltd.,  who  are  also  demonstrating  the 
cleaner  in  their  showroom  at  73,  'Newman  Street,  W.i. 


THE  EDUCATION  OF  THE  APPRENTICE.* 


By  J.  Marshall  Bell. 

{Concluded  from  page  386.) 

Discussion. 

The  Chairman  said  he  w'as  sure  he  voiced  tihe  feel- 
ing of  the  meeting  when  he  said  that  Mr.  Bell  had  given 
them  a most  interesting  and  enjoyable  paper.  He  thought 
it  would  be  premature  to  ask  them  to  discuss  the  paper 
or  to  criticise  it  at  any  length.  Personally,  he  might  say 
he  was  in  full  agreement  with  the  suggestion  of  keeping  a 
record  of  children  as  proposed  by  Mr.  Bell.  They  often 
found  a boy  had  been  apprenticed  to  a trade  for  which  he 
showed  no  aptitude,  and  it  . was  important  to  remember  that 
a bad  tradesman  was  not  so  good  as  a good  labourer. 
Under  present  conditions,  they  never  knew  now  an  appren- 
tice would  turn  out,  for  they  had  no  records  of  his  bent 
during  the  final  years  of  his  schooling.  During  the  last 
two  years  of  a boy’s  school  life,  he  thought  a properly  kept 
record  of  his  inclinations  and  his  ideas  would  be  very  use- 
ful. Such  a system,  he  thought,  would  be  in  the  interests 
•of  the  boy,  in  the  interests  of  his  parents,  and  in  the  inter- 
ests of  the  nation  generally.  It  would  be  an  advantage 
to  get  the  lads  to  attend  night  schools.  They  generally 
found  that  if  an  evening  class  opened  with  20  pupils,  the 
number  after  the  Christmas  'holidays  was  down  to  10,  and 
at  the  end  of  the  session  the  instructor  was  lucky  if  he  had 
any  left.  He  admitted  that  outside  inducements  exercised  a 
great  attraction,  but  he  did  not  exonerate  the  parents  from 
blame.  The  parents  should  point  out  to  the  boy  in  a 
proper  manner  the  necessity  of  obtaining  a good  education. 
He  would  root  say  more  that  evening,  but  in  particular  he 
welcome  A the  suggestion  that  employers  should  be  furnished 

* Paper  read  December  17  before  the  East  of  Scotland 
Branch  of  the  Association  of  Mining  Electrical  Engineers. 


with  .1  proper  record  of  the  inclinations  of  their  prospective 
apprentices,  as  under  the  present  system  they  were  working 
unuer  great  disadvantages. 

Mr.  aa.  Dempster  associated  himself  with  what  the  Chair- 
man had  said  aoout  the  excellence  of  tiie  paper.  The 
issues  ol  the  wnoie  question  had  been  prominently  brought 
before  them  un  a reireshing  and  convincing  manner.  He 
neard  ai  a case  where  as  an  apprentice  a ooy  came  who 
held  all  the  higher  grade  certificates.  Before  he  got  them 
he  was  i&  years  of  age.  He  could  not  get  them  any  earlier. 
He  was  aiso  a gold  medallist.  When  ne  came  he  was  put 
into  the  omce  to  spend  six  months  in  leamlmg  oflice  routine. 
But  What  did  they  find?  The  boy  could  not  deliver  a mes- 
sage properly.  An  other  ooy,  who  had  got  through  his 
exam  i nations  by  the  skm  of  his  teeth,  Was  rwortn  a dozen, 
of  the  goid-meuamst  boy.  Finally  the  boy’s  parents  were 
sent  nor,  and  it  was  explained  to  them  that  they  had 
crammed  the  boy  to  such  a state  that  they  had  driven 
common-sense  out  of  him.  He  had  oeoome  stupid  with 
too  much  education. 

When  America  came  into  the  war  she  began  to  build 
up  her  army  on  a new  system.  Every  recruit  was  graded 
in  respect  to  intelligence  : the  first  grade  was  composed 
of  those  possessing  a highly  developed  intelligence  ; lower 
grades  were  ear-marked  for  labouring  work,  lbe  infor- 
mation gained  was  used  v in  the  selection  of  officers,  and 
the  system  had  worked  splendidly.  He  thought  the  appli- 
cation of  such  a system  in  educational  affairs  would  be  a 
great  advantage.  Employers  would  then  receive  definite 
knowledge  of  the  boy’s  peculiarities,  capabilities  and 
quali ficatio/is,  and  the  .boy’s  chances  of  advancement  would 
be  materially  improved. 

Mr.  A.  T.  Paterson. — The  education  of  the  child  and 
of  the  apprentice  was  a very  difficult  one,  and  was  a 
subject  upon  which  much  ihad  been  written.  He  would 
not  go  sc  far  as  some  and  lay  the  blame  entirely  on  the 
teachers.  It  was  the  system  thait  was  at  fault.  Greater 
attention  should  be  paid  to  the  individual  characteristics 
of  the  child.  In  regard  to  night  classes  for  apprentices, 
there  wias  a considerable  number  who  would  never  be 
any  the  wiser  by  attending  classes,  but  who  yet  might 
be  quite  good  workmen  at  the  bench  handling  material. 
Others,  again,  could  take  advantage  of  a good  technical 
education,  and  these  should  retain  the  principles  of  their 
work  and  trade  in  their  minds.  Some  boys  went  to  a 
night  school  simply  because  they  felt  their  foreman  would 
be  adverse  ito  them  ilf  they  did  not  go,  'but  they  were 
none  the  better  for  it.  In  many  cases,  classes  would  not 
help  the  general  worker.  tSuch  workers  should  be  edu- 
cated to  do  a job  worth  looking  at ; to  take  a pride  in 
their  manual  work  and  its  outcome.  This  should  be  done 
by  special  training  in  the  workshop. 

Mr.  W.  Cairns  said  he  considered  that  the  opportunities 
for  additional  education  were  not  lacking  to-day  as  in  the 
past.  He  agreed  with  the  Chairman  that  the  fault  often 
Lay  'in  the  fact  that  the  boys  were  put  into  a wrong  trade, 
into  a trade  unsifted  to  their  capabilities.  Regarding  night 
schools,  they  would  always  have  only  a certain  percentage 
of  the  boys  coming  out  on  top,  /for  the  simple  reason  that 
not  all  the  boys  were  suited  for  the  higher  (posts.  He 
thought  the  pleas  submitted  at  the  end  of  Mr.  Bell’s  paper 
wrere  very  notable,  particularly  5,  7 and  8.  He  thought  it 
a particularly  good  suggestion  that  there  should  be  closer 
co-operation  between  employers  and  the  educational 
authorities. 

Mr.  J.  Black  felt  that  he  would  like  to  study  .the  paper 
before  saying  anything  about  it.  One  could  only  talk  from 
one’s  experience.  He  had  had  an  excellent  experience 
in  .that  as  a lad  he  was  kept  at  school  until  17  and  then 
apprenticed  to  an  engineering  firm  of  standing  in  Newcastle- 
on -Tyne.  He  could  not  say  how*  he  w*as  induced  to  attend 
evening  Hasses.  The  evening  classes  provided  were  of  a 
very  high  standard,  all  the  instructors  being  professors. 
Practical  subjects  were  not  taught  unless  they  actually  had 
the  necessary  apparatus.  Similar  circumstances  did  not 
exist  in  ‘Fife  to-day,  except  at  Cowdenbeath.  In  the  Buck- 
haven  disfricL  some  of  them  had  been  trying  hard  to  ediu- 
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cate  the  educational  authorities  themselves  on  the  neces- 
sity for  providing-  material  to  enable  practical  demonstrations 
to  be  given.  The  failure  to  make  suitable  provision  was 
due  not  to  lack  of  funds  but  to  a lack  of  driving  energy. 
.£4,000  (had  been  spent  on  certain  * equipment  but  that 
merely  touched  the  fringe  of  the  subject.  At  Newcastle 
even  at  thajt  time — he  was  tspeakling  of  a good  many  years 
ago — they  had  a modern  type  of  engine  and  apparatus  to 
test  the  development  of  horse^pawer  and  other  machinery, 
provided  gratis  bv  certain  -firms  in  the  district.  Ait  that 
time,  where  would  they  have  got  a technical  centre  like 
that*  of  Newcastle?  Other  firms  were  now  alive  to 
the  Value  of  a good  technical  education, . and  the  .Westing- 
house  Company  had  organised  a system  of  classes.  As 
an  Association  they  Should  get  the  educational  authorities 
to  fink  up  evening  classes  with  special  practical  instruc- 
tion in  ithe  workshops  in  -the  district.  -He  hoped  the  Asso- 
ciation would  make  a practical  and  sustained  effort  until 
they  succeeded  in  linking  up  the  educational  authorities 
with  the  employers.  The  effort  wrouid  need  a lot  of 
driving  force,  but  he  hoped  they  would  make  the  effort. 

Mr.  J.  Turner  thought  the  influence  pf  heredity  and 
environment  should  be  taken  into  consideration  as  regards 
the  adaptability  of  the  child.  The  present  system  of  edu- 
cation was  often  too  rigid  in  its  methods.  For  instance, 
the  answer  to  arithmetical  problems  was  only  accepted  iif 
reached  by  a certain  method.  He  thought  the  method  of 
arriving  at  a.  desired  result  was  immaterial  provided  the 
child  understood  the  problem.  In  the  workshop  the  same 
adtea  should  apply.  An  apprentice  should  not  do  a certaip 
thing  in  a certain  -way  merely  because  he  had  been  told  to 
do  it  that  way.  He  should1  understand  why  certain  results 
were  obtained  from  certain  actions.  In  dealing  with 
apprentices  the  key  note  of  their  instruction  should  be 
‘‘•Get  understanding.”  If  they  had  understanding  they 
would  never  stick. 

/Mr.  B.  Mead  said  the  paper  was  a real  guide  to  its 
subject.  The  education  of  the  apprentice  was  a difficult 
question,  for  very  often  the  apprentice  was  the  “boss.” 
They  found  colliery  companies  putting  down  an  exten- 
sive generating  plaint,  and  then  putting  in  any  incompe- 
tent person  to  drive  it.  He  commended  Mr.  iBelFs  pro- 
posal 'that  methods  of  -suggestion  should  be  used  in  the 
education  of  the  child,  while  he  also  agreed  in  his  con- 
demnation of  learning  panrot-wise. 

Mr.  (James  Dawkins. — In  this  matter  they  should  con- 
sider, as  well  as  the  employers*  viewT,  the  view  of  the 
apprentice.  The  apprentice  was  often  trained  in  only 
one  branch  of  the  wrork  of  his  trade.  For  instance,  they 
would  find  a man  who  was  a good  armarture  winder  but 
theoretically  he  knew  nothing  about  it,  for  the  simple 
reason  that  in  his  apprentice  training  he  never  learned 
the  theory  of  the  armature  winding.  The  best  armature 
winder  w-as  made  by  one  who  had  had  an  all-round  elec- 
trical training  in  a large  works  as  an  odd  repairing  man. 
Often  the  boy  did  not  get  practical  training.  He  was 
taught  to  repair  a jab,  but  he  was  not  told  how  the  fault 
was  caused.  In  Fife  they  had  two  big  colliery  companies. 
Why  could  not  they,  as  an  Association,  get  classes  started 
to  give  rhe  apprentices  practical  lideas?  They  came  to  the 
branch  meetings  and  heard  various  papers.  Some  were 
off  value  to  the  managers  but  of  little  value  to  the  elec- 
trician ; other  papers  were  of  value  to  the  electricians  but 
of  fititle  value  to  the  managers;  to  the  average  apprentice  the 
papers  were  often  of  no  value  whatever.  The  tame  wras 
opportune  for  the  establishment  of  special  classes  to  give 
the  apprentice  training  in  practical  work.  The  present 
riight  schools,  he  thought,  were  of  no  value  whatever  to 
the  apprentices.  There  was  too  much  talk  about  electricity 
and  no  practical  -work.  He  pressed  strongly  (for  the  Asso- 
ciation taking  up  the  matter.  If  thev  could  show  the 
apprentices  that  they  were  goJing  to  give  them  practical 
ideas  thev  would  get  a house  full. 

Mr.  M.  H.  /Forrest  said  it  was  all  very  well  to  talk, 
but  how  were  they,  as  an  Association,  going  to  get  t-he 
suggestions  made  put  /into  practice?  In  the  training  of 
the  apprentice  he  thought  the  most  necessary  thing  the}’ 
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required  to  do  was  to  instil  interest  -in  the  apprentice 
himself.  Unless  an  apprentice  took  an  interest  in  his  work 
-he  wrouid  make  nothing  of  opportunities  provided  to  advance 
h!is  training.  He  supported  Mr.  Dawkins  in  the  demand 
that  the  Fife  and  Wemvss  Coal  Companies* should  conduct 
classes  in  practical  instruction. 

The  Chairmn  said  that,  the  evening  being  well  advanced, 
they  'would  have  to  postpone  hearing  Mr.  Bell’s  reply  to 
the  discussion  until  the  next  meeting. 


THE  “CO.SMOS”  RADIANT  FIRE. 


The  “Cosmos”  radiant  fire,  illustrated  below7,  has  a sub^ 
stantial  cast-iron  base  finished  in  black  enamel.  The  general 
design  of  the  heating  element,  it  will  be  seen , is  that  of  a 
grooved  cylinder  of  refractory  material  on  w’hich  the  resister 
is  wound,  the  whole  quickly  attaining  red  heat.  It  is 
fitted  with  plug  contacts  and\,is,therefore  quickly  and  easily 
removable,  as  is  the  protecting  wire  guard  which  fits  on 
the  'Vim  of  the  copper  reflecting  bowl.  It  is  an  advantage 
in  being  able  to  remove  the  element  as  well  as  the  guard 
in  order  to  clean  the  reflector — a simple  operation  w hich 
should  be  performed  frequently  enough  to  keep  the  copper 


surface  bright  if  the  maximum  effect  is  to  be  attained.  The 
swivel  and  trunnion  movement  allows  of  the  heat  beam  to 
be  directed  where  required,  but  it  will  be  noted  that  the 
manufacturers,  the  Metropolitan- Vickers  Electrical  Co.,  Ltd. 
(Trafford  Park,  Manchester),  do  not  advocate  this  type  of 
fire  for  cooking  operations,  which  are  precluded  by  the 
design  of  the  guard.  . A disadvantage,  in  practice,  of  the  use 
of  these  fires  for  cooking  operations  being  that  the  element 
is  exposed  to  the  risk  of  burn-out  by  food  dropping  on  it, 
and  at  the  same  time  liquid  may  be  spilled  or  boiled  on  to 
the  reflector,  thereby  reducing  its  h eat^re  fleet/:  ng  value. 
The  terminals  of  the  “Cosmos.”  radiant  fire  are  protected  by 
round  pressed  steel  guards,  the  weight  is  about  7 lb.,  and 
the  energy  consumption  about  550  watts. 
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A NEW  DEVELOPMENT 

Mk  CREDENDA 

Credenda  Cables  h^s  proved  most 
encouraging,  showing  that  the  trade 
SjggBf|g 3^_  appreciates  the  quality  of  Credenda 

products  and  values  the  convenience 
offered  by  the  facility  of  obtaining 
HIGH  GRADE  cables  from  the  same  house  that 

CABLES,  WIRES  & FLEXES.  the  conduit  and  other  electrical 

/ httings  are  supplied  by.- 


CREDENDA  CONDUITS  CO.,  LTD. 


WHITEHOUSE  STREtT, 

London  Add Y ess  (for  cables  onh),  Chilly  Sir  eel  Works, 
Tottenham  Cowt  R >ad , W.  i . 


ASTON,  BIRMINGHAM. 

Glasgow  Address  : 

95-97,  Waterloo  Street . 


BUSINESS  NECESSITY! 

THE  EQUIPMENT  OF  OFFICE 

OR  FACTORY  ,s  incomplete 

Westertt " Electric 

||J^|0  I Interphones 

'mSjk^&suifAeJS^1  to  With  such  a system  the  busy  man  can  keep  in  touch 

| with  every  part  of  his  plant  and  can  connect  with 

| any  section  by  simply  pressing  a button. 

H P Our  range  of  these  intercommunication  instruments  is 

— \ COMPLETE. 

Out  staff  oj  Telephone  Engineers  is  always  at  the  disposal 
of  out  customers  to  &ive  absolutely  impartial  advice  on  all 
telephone  matters . 


Writ*  us  for 
full  Particulars. 


WtsttrtJ'IDtcTrf'c  Cempa/Jt/LmiTed. 


Wwkt:  NORTH  WOOLWICH, 
LONDON,  E. 
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We  believe  “ Henley”  Tape 
(No.  504)  to  be  the  lowest 
in  price  and  the  highest  in 
quality.  Ask  for  Sample 
and  Trade  Price  and  see  if 
you  do  not  agree  with  us. 


“Henley 


T 


ape 


“Henley”  Tape  (No.  504)  is  a 
high  grade  “sticky”  tape  which 
easily  conforms  to  the  War  Office 
Adhesion  Test. 


W.  T.  Henley's  Telegraph  Works  Co.  Ltd., 
Blomfield  Street,  London,  B.C.2. 


BUSINESS 
BUILDING 
BOOKLETS 

Which  you  cannot  afford  to  miss . 

(1)  PRESS  ADVERTISING  FOR  CONTRACTORS 
£ ELECTRICITY  SUPPLY  UNDERTAKINGS: 

Containing  examples  of  seasonal  and  illustrated 
advertisements  and  suggestions  with  regard  to 
preparation  of  copy  and  layout. 

(2)  SELECTIVE  PUBLICITY  FOR  CONTRACTORS 
& ELECTRICITY  SUPPLY  UNDERTAKINGS : 

Outlining  a complete  scheme  with- costs  and 
twelve  monthly  letters  for  reproduction  and 
circulation  amongst  present  and  prospective 
customers.  . . 


OBTAINABLE  from  the 

ELECTRICAL  DEVELOPMENT  ASSOCIATION, 

84,  Kiagtwaj  — — London, W.C.2. 

Post  free  2/6  each. 


MOTORS,  A.C.  & D.C. 
DYNAMOS. 

MOTOR  GENERATORS. 


SANDPITS 


1 HIQBRO.”  B’HAM. 


BIRMINGHAM. 


CENTRAJL  1648  B6M.  EX. 
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This  Jills  a long  felt  want 

Are  you  including'  the  “ Electrolux  ” — the 
Portable  Cleaning  Apparatus  with  the  in- 
ternal dust  bag — in  your  Sales  campaign  ? 
If  not,  write  at  once  for  details  of  our 
Special  offer  to  supply  demonstration 
machines  to  the  Trade. 


Z Electric  Lamp  . and 
Supplies  Co.,  Ltd .. 

THE  "PORTABLE"  ?3.  Newman  Street, 
CLEANING  APPARATUS  London.  W.l 
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TO  OO*  K2AOBM. 

Buoracrar  is  pubMske*  ©Tory  Friday,  and.  If  ©rdered.  It  ©a  sal©  at  th© 
pria©ipal  Raflway  Station  Bookstall©  and  Now  talents  on  that  day.  Zt  has 
a very  large  sal©  throughout  th©  United  Kingdom,  aa  w©U 
a©  la  th©  British  Colonies  and  Abroad. 

, Editor  dee©  s*t  hold  himself  responsible  for  oplaion©  expressed  by 
te^Tidaal  ooatribntoro,  n©r  doo©  ho  Aooees&rily  identify  himself  with 

Mir  Yiews. 

Question©  t©  which  an  answer  is  required  mast  b©  aooompaniod  by  a 
M.  stamp  for  reply.  When  eonsidered  of  snffloient  interest  the  answer 
will  probably  appear  in  the  paper. 

adyerMsementB  f©r  the  displayed  oolomns  and  alterations  to  existing 
©a—  must  reach  the  publishing  office  not  later  than  the 
vat  poet  Tuesday  morning,  in  order  to  be  in  time  for  tbo  ieoue 
£ the  /^irUfr  Friday.  This  is  important.  Bat#  qnoted  #a  applieatioa. 
dabssriptiSa.— 17s.  Id.  a year,  Is.  half-year,  4s.  6d.  a quarter  la  adranoo, 
psstaf©  prepaid  is  the  United  Kingdom  and  abroad. 

— payable  to  tbo  Publisher©,  S.  Rnmu  m Oo„  Lm., 
Ml.  Maidea  Lane,  London,  W.OJ.  Telephone.  No.  8480  Gerrard. 


result  has  been  to  discredit  British  enterprise  in  Aus- 
tralia.  v 

When  criticism  conies  from  a highly  pieced  official 
who  has  had  actual*  experience  of  a large  organisation 
from  the  standpoint  of  one  of  its 
Inside  highest  staff  appointments,  there  is 
Knowledge,  usually  some  good  cause  for  such 
criticism.  Giving  evidence  before 
the  Select  Committee  on  the  condition  of  the  telephone 
service,  Lieut. -Col.  O’Meara,  formerly  Engineer-in- 
Chief  to  the  Post  Office,  gave  as  his  reason  for  relin- 
quishing the  post  the  fact  that  he  c.  uld  not  achieve 
any  useful  work  in  the  organisation  as  it  then  was. 
He  had  come  to  the  conclusion  that  the  Department’s 
methods  were  fundamentally  wrong.  He  attributed 
the  main  defects  of  the  system  to  the  attempt  at  com- 
bining under  the  direction  of  a single  permanent  head, 
the  Secretary  of  the  Post  Office,  three  such  diverse 
undertakings  as  the  Post  Office  Savings  Bank,  the 
postal  service,  and  a highly  technical  business  such  as 
the  telegraphs  and  telephones.  Other  contributory 
causes  were  the  over-centralisation  of  control,  and  con- 
siderable duplication  of  work,  the  poor  status  of  the 
technical  officers,  and  the  failure  to  recruit  for  the  en- 
gineering department  men  of  sufficiently  high  technical 
education  and  attainments.  In  general,  he  advocated 
the  separation  of  the  telephones  from  the  Post  Office, 
ands  their  administration  by  a board  as  in  Sweden. 


Current  Topics. 

Now' that  th©  coal  strike  has  concluded  and  the 
engineers  have  thought  better  of  it,  it  is  to  be  hoped 
that  the  cost  of  coal  and  the  engineer- 
High  Prices,  ing  products,  which  so  largely  depend 
upon  cheap  fuel,  v ill  speedily  resume 
a more  normal  level.  I referred  in  my  last  week’s  notes 
to  the  German  competition  for  a Sheffield  contract,  but 
there  is  an  even  worse  record  from  down  under. 
Tenders  were  invited  some  time  ago  by  the  Victorian 
Government  for  a large  portion  of  the  electrical  installa- 
tion comprised  under  the  general  heading,  transformers 
and  switchgear,  required  by  the  State  electrical  works 
for  use  in  connection  with  the  supply  of  electrical 
energy  generally.  Only  three  tenders  were  received  for 
the  whole  of  the  plant,  but  there  were  several  for 
various  portions,  including  some  British  quotations. 
The  contract  has  been  allptted  to  the  International 
General  Electric  Co.,  of  U.S.A.,  whose  tender 
amounted  to  ^379»coo  and,  included  favourable 
deliver). 


It  w*as  stated  that  the  Electricity  Commissioners 
had  exhaustively  examined  the  British  tenders,  and, 
after  taking  the  lowest  price,  for  any  separate  item 
of  the  whole  plant  from  any  one  of  them,  it  wras  found 
that  the  total  resultant  price  would  then  amount  to 
^680,000,  or  ^301,000  more  than  the  successful  U.S.A. 
tender.  It  was  also  officially  stated  that  the  preferen- 
tial tariff  in  favour  of  British  goods,  coupled  with  the 
rate  of  exchange  with  America,  had  been  fully  consid- 
ered, and  even  taking  these  factors  into  account  there 
was  a saving  of  at  least  ^200,000  between  a selection 
of  all  items  from  the  lowrest  British  quotations  and  the 
lowesti  individual  U.S.  tender,  ^either  patriotism  and 
regard  for  the  Mother  Country,  nor  common  sense  can 
stand  against  such  unfavourable  c ompetition,  and  the 


It  is  reported  that  as  a result  of  the  active  develop- 
ment of  the  water  powers  of  Ontario  by  the  Govern- 
ment of  that  Canadian  Province,  the 
Cheap  Electricity  leading  municipalities  are  able  to  sell 
and  Its  electrical  energy  to  manufacturers  at 

Influence.  rates  ranging  from  ^,4  to  ^5.  per 

horse-power  per  annum.  Although 
there  are  no  coal  mines  within  the  Province,  Ontario 
has  become,  as  a result  of  this  cheap  power  supply,  the 
leading  manufacturing  Province  of  Canada  In  the 
absence  of  equivalent  “ white  coal  ” in  the  British 
Isles,  when  are  the  miners  going  to  plkoe  us  on  an 
equality  in  the  matter  of  cheap  and  plentiful  electrical 
energy  ? 

Similar  reports  come  from  Sweden,  which  actually 
1 enjoys  a considerable  overplus  of  electricity,  and  can 
afford  to  seriously  consider  ways  and  means  for  dis- 
posing of  it.  According  to  recent  advices,  wdth  a view* 
to  effective  utilisation  of  the  suirpdus  electrical  energy 
generated  by  Swedish  water  power  and  its  transmis- 
sion by  cable  across  the  Sound  to  Denmark,  and  also 
with  the  idea  of  reducing  local  costs  of  production 
and  of  providing  mutual  help  in  case  of  emergency, 
the  three  largest  generating  stations  in  Zealand,  at 
Skovshoved,  Kalundborg,  and  Haslev,  have  concluded 
an  agreement  by  which  the  three  stations  Will  be  linked 
up  by  high  tension  cables. 

It  is  really  surprising  what  an  important  influence 
the  choice  of  suitable  and  dissimilar  metals  as  pairs 
for  frictional  contact,  especially  where 
Friction  and  electricity  is  passing,  has  upon  the 
the  Choice  of  design  of  electrical  gear.  Contact 
Metals.  makers  and  switches  of  all  descrip- 
tions should  be  most  carefully  de- 
signed if  continuous  and  efficient  service  is  to  be 
secured.  Wear,  accompanied  by  electrical  arcing  and 
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probably  a modicum  of  electrolytic  action,  isi  respon- 
sible for  many  troubles  in  the  electrical  switchgear 
equipment  of  collieries,  where  the  conditions  are  about 
as  arduous  as  one  could  find  anywhere.  I was  at  a 
colliery'  the  other  day,  noting  the  resumed  activity 
following  the  conclusion  of  the  strike,  and  incidentally 
gained  the  experience  which  prompts  this  paragraph. 


j During  my  visit  certain  electrical  gear  subject  to 
frequent  operation  developed  trouble,  and  the  electri- 
cian, in  whose  company  1 happened  to  be,  duly  con- 
ducted an  investigation.  The  fault  was  traced  to 
certain  switches,  outwardly  of  robust  design,  but  which 
were  subject  to  considerable  hard  wear  and  very  fre- 
quent operation.  On  removing  the  covers  from  these 
switches,  which  had  only  been  in  service  a matter  of 
a few  weeks,  and  that  during  the  strike  period,  it  wns 
found  that  the  heavy  rubbing  contacts,  which  were  of 
hard  brass,  had  developed  considerable  wear — so  much 
so,  in  fact,  that  they  barely  made  contact  with  the 
complementary  springs,  which,  I believef  were  of  a 
harder  metal.  The  switches  were  by  a reputable  maker, 
who,  I understand,  has  since  been  advised  of  the 
incident,  and  has  already  taken  steps  to  overcome  the 
defect  in  design.  / 


The  American  Railway  Engineering  Association. 
W'hioh  has  been  studying  the  subject  of  protecting  re- 
_ inforced  concrete  against  electrolysis, 
Concrete  and  has  arrived  at  the  conclusion  that  the 
Electrolysis,  most  effective  method'  is  the  use  of 
a waterproof  plastic  layer  of  material 
with  petroleum  asphalt  base  or  some  established  water- 
proofing material  free  from  electrolytes.  It  is  important 
that  the  right  type  of  waterproofing  material  be  used 
on  the  inside  of  the  protecting  shell.  The  waterproof- 
ing pitch  should  remain  flexible  indefinitely,  should 
have  a melting  point  in  the  neighbourhood  of  200  de- 
grees Fahr.,  and  be  elastic  in  stretch  at  least  half  an 
inch  at  a temperature  bejow  freezing,  and  have  approxi- 
mately an  inch  stretch  at  60  degrees  Pahr.  If  the  oull 
be  applied  gradually  the  stretch  should  be  approxi- 
mately six  to  seven  inches  at  the  latter  temperature 


points,  etc.  It  is  supplied  with  four  ways,  one  or  more 
of  which  may  be*  used  as  required,  and  is  suitable  for 
cables  up  to  3/. 036  twin.  core.  Thi&  bonding  fixture  is 
a special  feature  of  the  system  and  enables  the  work  to 
be  effected  with  great  ease.  To  fix,  the  tail  of  the 
dip  is  inserted  in  the' slot  in  the  ring,  the  cable  is 
placed  under  the  clip  and  the  notched  end  of  the  latter 
pushed  under  the  screw.  When  this  is  tightened  up  the 
cable  sheath  is  securely  held  both  mechanically  and 
electrically.  , 


Fig.  3. 


The  joint  boxes  and  bus-bars  are  similarly  made  for 
rapid  erection  on  the  same  principle  % 

Where  there  is  risk  of  mechanical  damage  a protec- 
tive steel  ooverilng  for  fixing  over  the  cables  is 
supplied. 


NEW  B.T.-H.  PREMISES  IN  MANCHESTER. 


' Elektron. 

the  j.  and  p.  wiring  system. 


tnt  Cf1ta  og“eJuf  ,ssued  by  Johnson  and  Phillips,  Ltd. 
(Charlton,  S.E.7)  gives  particulars  of  the  J.  and  P. 
wiring  system.  The  wires  are  twin,  or  three-core,  of 
\flnous  cross-sectional  areas  from  .0015  up  to*  .0225 
sq.  in.,  rubber  insulated  and  protected  by  a lead  alloy 
sheath,  which,  gives  the  necessary  flexibility  for  surface 
work*  without  tendency  to  sag  when,  fixed.  The  fittings 
are  of  brass  tinned  ail  over  and  comprise  cable-fixing 
dips,  bonding  rings,  bonding  clips,  joiht  boxes,  bus- 
bars, porcelain  connectors,  etc.  The  system  is  particu- 
larly intended  for  the  wiring  of  domestic  and  other 
building  interiors  without  further  protection  and  can 
be  coloured  to  match  the  paintwork  or  distemper  so  as 
to  be  practically  indistinguishable  from:  their  surround- 
ings. 

Fig.  t shows  the  smallest  fixing  clip,  Fig.  2 the 
bonding  clip,  and  Fig.  3 the  bonding  ring.  This  is 
fixed  behind  the  wooden  pattrass  (specially  made  to 
take  it),  used  where  connections  are  made  to  switch 


It  is  refreshing,  in  these  days  of  deep  and  almost  univer- 
sal depression,  to  find  an  electric  firm  spending  money  on 
extensions.  This/  however,  is  the  wise  and  happy  occupa- 
tion of  The  British  Thomson-Houston  Company,  who  have 
recently  secured' additional  premises  at  National  Buildings, 
St.  Mary’s  Parsonage,  Manchester,  to  take  care  of  their 
increasing  business  in  that  district  in  connection  with  the 
sale  of  Mazda  lamps,  fittings  and  accessories,  and  to  pro- 
vide greater  storage  accommodation. 

A part  of  the  extension  has  been  tastefully  decorated  and 
furnished  as  a fittings  showroom.  Here  are  exhibited  a 
varied  assortment  of  the  many  novel  and  effective  lighting 
appliances  for  wihich  The  B.T.-H.  Co.  have  become  de- 
servedly famous.  These  include,  amongst  others,  “ Eye- 
Rest”  indirect  fittings,  semi-indirect  fittings,  Mazdafux 
industrial  reflectors.  X-ray  window  lighting  reflectors,  street 
lighting  and  other  lanterns,  and  floodlight  projectors. 

This  new  showroom  constitutes  an  important  addition  to 
Manchester’s  electrical  facilities,  of  which  it  is  hoped  en- 
gineers and  contractors  will  take  fuill  advantage.  Members 
of  the  industry  in  Manchester  and  neighbourhood  are  cordi- 
ally invited  bv  The  B.T.-H.  Co.  to  visit  the  showroom 
and,  should  occasion  arise,  to  avail  themselves  of  the  ad- 
visory services  of  the  engineering  staff  in  respect  of  any 
electric  lighting  or  power  problems  with  which  they  are 
confronted. 
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THE  LONDON  ELECTRICITY  SUPPLY  PROBLEM. 


(Continued  from  page  391.) 

The  position  has  considerably  cleared  itself  during  the 
past  week.  We  referred  to  the  East  London  scheme  in  our 
last  issue,  the  promoters  , of  which  have  since  definitely 
abandoned  the  idea  \>f  making  that  ar^-a  one  over  which 
a separate  Joint  Electricity  Authority  should  be  formed. 
It  is  now  asked  that  the  area  in  question,  being  essen- 
tially an  industrial  one,  should  be  constituted  a separate 
district  under  the  management  of  a District  Committee 
within  a joint  El**ctricitv  Authority  covering  the  whole  area 
delimited  by  the  Commissioners.  Indeed,  the  promoters 
of  this  scheme  put  it  forward  as  a serioqs  suggestion  that 
the  larger  area  should  be  split  up 'into  four  districts,  all  in- 
charge  of  independent  District  Committees,  working  under 
the  general  supervision  of  the  larger  Joint  Authority.  A 
weak  point  about  the  East  London  proposal,  so  far  as 
affecting  its  acceptance  by  other  parties  outside,  is  that  a 
claim  is  made  for  financial  autonomy;  and  that  nothing 
should  be  done  by  linking  up  with  the  outside  districts, 
which  would  have  the  effect  of  reducing  the  cost  of  elec- 
tricity in  that  district.  Linking  up  is  not  objected'  to,  as 
such,  but  ijb  must  be  by  agreement.  At  the  same  time,  it 
is  suggested  that  the  larger  electricity  authority  should  raise 
the  capital  and  pass  it  on  to  the  District  Committees,  but 
how  fthe  latter  can  be  given  financial  autonomy  in  such 
circumstances  has  not  been  explained.  The  modus  operand i, 
so  f^r  as  administration  in  the  East  London  pistrict  is 
concerned,  is  that  there  should  be  a Committee  of  Engin- 
eers consisting  of  the  Chief  Engineers  of  the  various 
stations,  who  would  make  recommendations  to  the  District 
Committee,  who  in  turn  would  submit  them  to  the  Joint 
Authoritv,  and  finally,  if  these  three  bodies  cannot  agree, 
there  is  "to  be  an  appeal  to  the  Electricity  Commissioners. 
That,  frankly,  involves  possibilities  of  delay  and  friction, 
which  do  not  seem  to  have  appealed  to  anyone  outside  the 
providers.  The  capital  station  at  Dagenham  under  the 
East  London  Scheme  would  be  commenced  in  time  to  be 
useful  in  1925-28. 

So  much  for  the  East  London  scheme.  Next  we  come 
to  the  position  of  the  railway  companies.  The  L.B.  and 
S.C.  Co.,  and  the  G.E.  Co.,"  had  deposited  schemes,  but 
when  it  came  to  their  turn,  following  the  East  London 
scheme,  a very*  different  complexion  was  Nput  upon  the 
position.  It  whs  quickly  announced  bv  the  railway  com- 
panies that  they  did  not  intend  to  proceed  with  their  pro- 
posals, such  as  they  were,  but  they  asked  to  be  left  out  of 
anv  scheme  that  the  Commissioners  might  devise  in  order 
that  they  might  be  free  to  obtain  their  current  from  the 
cheapest  possible  source.  As  the  railway  companies  still 
remained  parties  in  the  enquiry  by  reason  of  having  lodged 
objections  to  inclusion  in  any  of  the  schemes,  the  Chief 
Commissioner  asked  them  to  put  in  a witness  to  explain 
the  circumstances.  That  request  drew  an  even  more  candid 
admission  from  the  railway  companies  that  none  of  their 
experts  had  given  sufficient  attention  to  the  whole  problem 
to  be  able  to  afford  the  Commissioners  any  assistance.  This 
' clearly  was  not  to  the  liking  of  the  'Commissioners,  and  Sir 
Harrv  -Ha ward  reminded  the  chairman  of  Section  38  of  the 
Electricity  Supply  Act  of  1919,  which  gives  the  Commis- 
sioners power  to  order  the  attendance  of  a witness.  At  a 
subsequent  stage.  Sir  John  Snell  informed  Counsel  for  the 
railway  companies  that  the  Commissioners  desired  to  see 
a witness  on  their  behalf.  The  companies,  however,  were 
determined  not  to  produce  one,  and  Counsel  for.  them  ver\ 
firmly,  though  respectfully,  told  the  Commissioners  that 
"they  had  nobody  who  would  be  able  to  give  them  any  assis- 
tance whatever,  although,  he  added,  the  railway  companies 
would  be  only  too  pleased  to  provide  the  Commissioners  with 
anv  information  asked  for.  The  position  was  a hopeless 
- one  from  the  railway  point  of  view,  although  in  general  it 
was  still  maintained  that  they  could  supply  themselves 
more  cheaply  than  if  thev  were  to  buv  their  current.  Thus 
the  railway  companies  are  cut  out  of  the  enquiry,  except  as 
objectors  on  matters  of  detail. 


We  passed  next  to  the  opposition  to  the  four  schemes 
remaining  for  the  consideration  of  the  Commissioners,  and 
the  first  taken  were  those  of  the  Metropolitan  Electric 
Supply  Co.,  and  the  North  Metropolitan  Electric  Power 
Co.  Both  are  similar,  except  that  in  the  case  iff  the 
former  the  company  has  a provisional  order  area  in  London, 
which  is  purchasable  by  the  L.C.C.  in  1931.  That  position 
it  is  not  proposed  to  interfere  with.  Indeed,  it  could  not 
be.  The  company,  however,  has  a large  bulk  supply  area 
in  Western  Middlesex,  whilst  the  North  Metropolitan  Elec- 
tric Power  Co.',  of  course,  has  a similar  area  in  Northern 
Middlesex  and  a small  one  in  Essex.  In  short,  both  com- 
panies ask  to  be  left  free  from  an  interference  by  a Joint 
Electricity  Authority,  and  urge  that  there  is  no  need  for 
any  other  body  chan  the  Electricity  Commissioners.  Indeed, 
they  claim  that  the  iarge  power  companies  of  the  country 
were  formed  to  carry  out  lunctions  in  all  or  most  respects 
similar  to  those  of  the  proposed  Joint  Electricity  Authorities. 
An  Important  point  raised  was  that  in  the  event  of  the 
constitution  of  a Joint  Electricity  Authority,  there  would  be 
every-  inducement  for  it  to  enter  into  competition  with  the 
power  companies  by  offering  to  supply  energy  in  bulk  to 
the  authorised  distributors  in  the  areas  where  Parliament 
has  already  given  the  power  Companies  authority  to  supply, 
and  it  is  very  strongly  urged  that  the  power  companies 
should  not  be  put  to  that  risk.  Moreover,  it  was  suggested 
that  the  existence  of  a Joint  Electricity  Authority  would 
seriously  hamper  the  power  companies  financially,  as  re- 
gards raising  capital. 

■So  far  as  the  remainder  of  the  opposition  goes,  it  is  not 
likely  to  bring  out  many  new  points.  The  Commissioners 
asked  the  County  of  London  Co.  to  put,  in  a witness  to 
deal  with  the  position  as  regards  building  capital  power 
stations  at  once,  and-  postponing  their  erection  until  the 
existing  power  stations  have  been  extended  >to  their  full 
capacity.  The  County  Go.,  it  should  be  explained!,  had  an 
application  (before  the  Commissioners  last  October  for  per- 
mission to  build  a large  power  station  at  Barking — 200,000 
kw.  to  begin  with,  and  ultimately  600,000  kw.  This  they 
are  prepared  to  do  at  once,  but  the  Comniissioners  are 
withholding  their  decision  on  that  application  until  the 
present  enquiry  is  closed.  >On  the  other  hand,  the  Board 
of  Engineers,  "which  has  prepared  the  technical  proposals 
for  three  of  the  present  schemes,  hold*  the  view  that  it 
would  be  unwise  to  build  capitall  stations  at  once,  and  the 
Commissioners  desire  to  probe  this  a little  more  deeply.  At 
first  the  County  Co.  did  not  fall  in  with  the  wishes  of  the 
Commissioners,  their  view  being  that,  as  their  case  for  the 
Barking  power  station  was  dealt  with  last  October,  there 
was  nothing  more  to  say.  I^ater,  however,  they  changed 
their  mind  and  decided  to  give  evidence.  , 

(To  be  continued.) 

“ M.-V.”  SUPER  SWITCH  PLUG. 


The  device  illustrated  below  is  the  “ MV”  Super  Switch 
Plug  if  or  10/15  or  15/25  amps.,  and  was  designed  bv  the 
_V5rlf#>r«  Electrical  Co..  Ltd.  (Trafford  Park, 


Manchester),  for  use  in  heating  circuits.  To  switch  on, 
the  plug  is  inserted  finto  the  socket  and  turned  to  the  right; 
while  to  switch  off,  the  plug  is  first  turned  to  the  left. 
Unless  this  is  done  it  is  impossible  to  withdraw  the  plug. 
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As  the  plug  can  only  be  inserted  one  way,  correct  polarity  is 
assured,  while  a good  point  is  that  no  live  parts  can  be  seen 
or  touched  when  the  plug  is  either  in  or  out.  Further, 
an  earth  connection  is  provided,  , it  has  a quick-break  and 
is  liberally  rated. 


THE  CHARACTERISTICS  OF  THE  MULTI-SPEED 
INDUCTION  MOTOR.* 

By  F.  Creedy. 

During  the  last  few  years  it  has  become  very  apparent 
that  it  is  imperative  to  adopt  as  far  as  possible  a uniform 
standard  electric  power  system  throughout  the  country, 
and  the  system  which  has  been  decided  upon  is  the  poly- 
phase (usually  three-phase)  alternating  system.  As  com- 
pared with  direct  current  the  polyphase  system  has  two 
defects  to  offset  its  many  advantages  : — 

(1)  Wattless  currents  flow  in  the  mains  and  reduce 

their  effective  capacity  for  transmitting  energy. 

(2)  Variable  speed  motors  for  use  on  poly phase  net- 

works are  at  present  scarcely  obtainable. 

If  and  when  these  two  defects  can  be  overcome  the  poly- 
phase network  will  be  in  no  respect  inferior  and  in  very 
many  respects  superior  to  direct  current. 

As  regards  the  first,  the  lines  on  whjch  a solution  is 
to  be  sought  may  be  said  to  be  fairly  clear.  These  are  the 
following  : — 

(1)  Large  constant  speed  motors  should  be  synchronous 

wherever  possible.  Great  progress  has  been  made 
in  designing  self-starting  and  self-synchronising 
motors,  though  the  number  in  actual  service  is 
still  comparatively  small. 

(2)  Phase  advancers  of  several  distinct  types  are  avail- 

able, both  revolving  and  oscillating,  whereby  in- 
duction motors  may  be  made  to  give  leading 
currents  or  unity  power  factors  where  synchronous 
machinery  cannot  be  applied. 

(3)  Electrostatic  condensers  of  large  size  and  thoroughly 

practical  construction  are  available  at  fairly 
reasonable  prices. 

It  may  thus  be  said  that  the  general  lines  of  the  solution 
of  the  problem  of  power  factor  are  well  known,  and  the 
uncertainty  as  to  the  proper  line  of  attack  has  been  re- 
moved. 

With  regard  to  the  second  problem,  that  of  producing  a 
variable-speed  poly phase  motor,  conditions  are  very  different 
indeed.  The  present  paper  is  devoted  to  describing  some  of 
the  essential  characteristics  of*  a modern  type  of  multi-speed 
njotor,  the  discussion  of  the  detailed  constructions  being 
left  for  another  occasion. 

The  amount  of  thought  given  to  the  subject  in  the  past 
has  been  so  surprisingly  small  that  while  it  is  known  in  a 
general  way  that  induction  motors  are  sometimes  built  with 
two  distinct  stator  windings  for  different  pole  numbers, 
general  knowledge  on  the  subject  hardly  goes  beyond  this. 

In  the  first  place,  of  course,  a multi-speed  motor  depending 
on  pole  changing  has  only  a finite  number  of  distinct 
efficient  speeds  corresponding  to  the  different  pole  numbers. 
If  practicable  arrangements  of  control  gear  are  to  be 
employed  the  number  of  speeds  available  will  rarely  be 
greater  than  six  unless  perhaps  in  very  large  sizes. 

Ir  is  not  so  easy  to  arrange  resistance  control  on  a 
multi-speed  motor  as  it  is  on  a single-speed  motor.  The 
reason  of  this  is,  broadly  speaking,  that  to  change  the  pole 
number  of  the  rotor  winding  involves,  as  a rule,  a consider- 
able number  of  terminals,  and  the  number  of  terminals 
which  can  be  used  with  a revolving  winding  is  extremely 
limited,  as  each  terminal,  of  course,  means  p slip-ring. 
It  is  possible  to  overcome  this  difficulty,  but  its  existence 
gives  a strong  incentive  to  the  use  of  a machine  with  a 
short-circuited  rotor  wherever  possible.  It  is  possible  with 

* Abstract  of  Paper  read  before  the  London  Branch  r.f  the 
Association  of  Mining  Electrical  Engineers,  and  printed  in  full 
in  The  Mining  Electrical  Engineer  for  May. 


comparative  ease,  however,  to  arrange  a multi-speed  motor 
to  give  resistance  control  on  one  speed  only,  which  ipav  with 
advantage  be  the  top.  speed.  The  process  of  changing  speed 
will  then  be  as  follows  : — If  We  assume  that  the  motor  is 
controlled  by  what  may  be  described  as  a “ selective  '*  type 
of  controller  such  a contact  or  panel,  in  which  it  is  pos- 
sible to  change  from  one  speed,  such  as  the  top  speed,  to 
any  other  wihout  passing  through  the  intermediate  speeds, 
this  can  be  done  on  a contact  or  panel,  the  maser  con- 
troller of  which  consists  of  a number  of  independent 
switches,  one  corresponding  to  each^.speed,  suitably  inter- 
locked so  that  not  more  than  one  switch  cart  be  closed  at 
once. 

The  operation  of  such  a controller  in  conjunction  with  r* 
multi-speed  motor  having  resistance  control  on  the  top  sp£ed 
is  as  follows  : -—The  speed  is  regulated  from  the  top  speed 
downward  by  means  of  the  resistance  until  a speed  corre- 
sponding to  a higher  pole  number  has  been  readied.  This 
having  been  done,  the  pole  number  can  be  changed  from 
that  corresponding  to  top  spe^d  to  the  lower  speed  desired 
by  an  instantaneous  operation  on  the  contactor  board,  the 
resistance  being  automatically  cut  out  of  circuit  at  the  same 
time  by  the  inter-connectiorts  of  the  rotor  wdnding.  This  is 
accomplished  by  so  arranging  the  secondary  winding  that 
points  betwreen  which  resistance  is  connected  on  the  top 
speed  become  equi-potential  points  on  the  lower  speed,  so 
that  there  is  no  tendency  for  currents  to  flow  through 
the  resistance.  Such  a type  of  control  has  a wide  field  of 
usefulness,  but  it  does  not  entirely  supersede  the  necessity 
for  genuine  resistance  control  on  all  the  speeds. 

It  should  be  noted  that  this  last  type  of  control  in  modern 
installations  has  two  distinct  functions  : — 

(a)  To  permit  starting  and  speed  changing  without  a 

shock  to  the  system  caused  by  switching  over 

suddenly  from  one  speed  to  another. 

(b)  To  permit  of  the  use  of  phape  advancers  on  all 

speeds. 

This  latter  point  is  becoming  of  greater  importance  every 
year.  As  the  writer  has  often  pointed  out  before  in  various 
publications,  large  motors  are  more  usually  required  to  he 
of  the  multi-speed  type  than  small  ones,  since  the  large 
motor  usually  supersedes  an  individual  steam  engine  with 
its  excellent  variable  speedrcharacteristics,  which  are  largely 
made  use  of  in  practice,  while  the  small  motor  frequently  < 
replaces  line  shafting,  which  is  necessarily  operated  at 
constant  speed.  Hence  the  phase  control  of  these  latgo 
ipulti-speed  motors  is  not  a subject  that  we  can  lose  sight 
of  in  the  future,  although  very  little  is  being  done  towards 
the  solution  of  the  problem  at  the  present  time. 

Much,  however,  may  be  done  with  motors  having  purely 
short-circuited  secondaries,  particularly  if  the  step  between 
speeds  is  not  too  great.  In  this  connection  attention  may 
be  drawn  to  the  recent  development  of  hydraulic  and  other 
clutches  which  permit  of  the  starting  and  speed  changing 
of  motors  on  no  load,  the  load  being  gradually  applied  by- 
means  of  a clutch.  Such  a device  may  in  many  cases 
form  an  efficient  substitute  for  slip-ring  cpntrol. 

Being  well  aware  of  the  importance  of  the  subject,  the 
writer  carried  out  a careful  series  of  experiments  with 
regard  to  the  rush  of  current  which  takes  place  on  changing 
the  speed  of  a motor  wfith  short-circuited  secondary,  both 
on  no  load  and  full  load.  These  experiments  were  con- 
ducted on  a 70  h.p.  machine  built  by  F.  and  A.  Parkinson, 
Ltd.,  Guiseleyr,  with  a view  to  studying  the  kick  of  current 
when  changing  from  one  speed  to  the  next  both  on  full 
load  and  no  load.  A special  device  was  fitted  to  the  con- 
troller in  order  to  diminish  these  current  rushes.  On  the 
step  last  but  one,  for  instance,  the  speed  is  changed  from, 
sayr,  600  to  750  r.p.m.,  while  simultaneously  the  voltage  on 
the  motor  is  reduced  from  line  voltage  to  a considerably 
lower  value.  On  the  next  step  the  voltage  is  restored  to 
its  normal  value  without  any  further  change  of  speed.  In 
this  way  it  was  believed  that  these  current  rqshes  could 
he  reduced,  and  a careful  series  of  tests  was  taken  on 
this  point.  These  snowed  that  the  effect  of  the  device 
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Dispenses  with  casing  and 
conduit,  semi  flexible, watertight, 
damp  proof  and  ver  min  proof 
'fhe  fact  that  "Stannos" 
wiring  can  be  installed 
cheaplq.rapidlq  and  with 
minimum  disturbance  to 
decorations.furniture  and 
occupants, provides  the  contractor  with  a persuasive  argument 
in  favour  of  the  installation  of  electric  supplq  to  all 
classes  of  residences, etc. 
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just  described  is  distinctly  noticeable,  and  that  the  higher 
peaks  of  current  are  thereby  cut  off,  the  maximum  current 
kick  being  reduced  from  ahout  2.4  times  full  load  to  1.75 
times  full  load.  When  changing  speed  on  low  load  the 
current  kicks  are  very  much  reduced  from  those  obtained 
on  full  load. 

The  chief  difficulty  which  exists  with  the  short-circuited 
secondary  type  of  single-speed  induction  rrtotor  relates  to 
the  starting.  This  difficulty,  however,  is  almost  completely 
overcome  with  the  multi-speed  motor  having  any  consider- 
able speed  ran£e,  for  reasons  which  it  is  hoped  are  made 
clear  below.  We  may  assume  that  a two-pole  and  a four-pole 
case  in  vyhich  the  air  gap  .density  of  a motor  is  the  same, 
and  therefore  the  magnetising  current  taken  by  the  motor 
remains  constant  independently  of  the  number  of  . poles  : 

. the  quantities  determining  the  total  magnetising  volt 
amperes  depend  only  on  the  maximum  air  gap  density, 
frequency,  and  area  of  the  gap  surface,  and  not  at  all 
upon  the  number  of  poles  or  any  other  feature  of  the 
winding.  But  in  one  case  there  are  four  conductors  con-  x 
nected  in  series,  each  lying  in  the  middle  of  the  pole  surface, 
and  in  the  other  only  two  such  conductors.  If,  therefore, 
we  send  the  same  current  through  the  four  conductors  as 
through  (he  two  conductors,  the  densities  of  the  fields  in 
which  they  lie  being  the  same  in  each  case,  then  in  the 
four-pole  case  we  obtain  twice  as  much  torque  as  in  the 
two-pole  case,  or,  alternatively,  for  a given  torque  w$  only 
require  half  as  much  current  in  the  four-pole  case  as  in 
the  two-pole  case.  Hence,  if  we  can  arrange  a motor  so 
that  it  starts  on  four  poles  and  runs  on  two  poles,  it  will 
require  only  half  the  starting  current  to  obtain  a given 
starting  torque  that  it  would  require  if  it  started  with  two 
poles.  However,  if  a machine  is  arranged  for  two-pole  and 
four-pole  only,  the  effect  of  such  a method  of  starting  will 
merely  be  to  transfer  (he  heavy  rush  of  current  characteristic 
of  the  starting  of  a short-circuited  secondary  type  of  induc- 
tion motor  from  the  moment  of  starting  to  the  moment  of 
changing  speed  from  four-pole  to  two-pole,  so  that  the  real 
benefft  is  not  very  great. 

If,  however,  we  are  enabled  to  introduce  a number  of 
intermediate  steps  between  the  starting  pole  number  and 
the  running  pole  * number,  this  current  rush  at  changing 
£peed  may  be  very  much  reduced.  For  instance,  if  we 
start  with  16  poles.,  and  instead  of  changing  over  directly 
to  eight  poles  for  running  purposes  we  change  from  16  to 
14,  12,  10  and  8 in  secession,  the  current  rush  will  be 
reduced  to  very  moderate  proportions.  As  a matter  of  fact, 
the  starting  performance  of  this  machine  (the  70  h.p.  machine 
referred  to  above)  on  the  step  corresponding  to  16  poles  was 
.775  times  full  load  torque  with  1.88  full  load  current, 
whereas,  had  it  been  started  at  the  top  or  8-pole  speed,  it 
would  have  required  at  least  four  times  full  load  current  to 
give  the  same  torque.  Further  corroboration  of  these  facts 
with  regard  to  the  starting  torque  of  such  machines  may 
be  derived  from  some  curves  relating  to  three-speed  motors 
of  a smaller  size,  e»g.,  the  calculated  starting  performance 
of  a 15  h.p.  three-speed  motor  arranged  for  four,  six  and  eight 
poles  gives,  with  the  eight-pole  connection,  1.7  times  full 
load  torque  with  twice  full  load  current;  with  a six-pole 
connection,  2.3  times  the  full  load  torque  with  3.5  limes 
full  load  current;  and  with  the  four-pole  connection,  three 
times  full  load  torque  with  8.6  times  full  load  current. 

Two  types  of  multi-speed  motors  exist  according  as  we 
arrange  the  field  strength  to  be  constant  on  all  speeds, 
in  which  case  we  a motor  giving  constant  torque  at 
all  speeds,  and  therefore  a h.p.  proportional  to  the  speed; 
or  a field  strength  inversely  proportional  to  the  speed  as 
in  the  direct  current  motor,  in  which  case  we  get  a similar 
rating,  ndmely,  constant  h.p.  fct  all  speeds. 

For  the  majority  of  applications  the  constant  torque 
motor  presents  a very  notable  advantage  as  compared  with 
the  direct  current  motor  which,  as  just  pointed  out,  will 
give  no  more  h.p.  on  the  highest  speed  than  it  will  at 
the  lowest,  while  the  characteristic  of  almost  every  type 


of  industrial  apparatus  is  such  as  to  require  greater  h.p. 
at  the  higher  speeds.  Thus  the  natural  characteristics  of 
the  constant  torque  motor  correspond  much  more  dosclv 
with  those  of  ordinary  ihdustrial  machinery  than  do  the 
characteristics  of  direct  current  motors. 

(To  be  continued.) 


HYDRO-EiLECTRIC  ENERGY  FROM  THE  RHONE. 

A French  company  has  obtained  a Bill  authorising  th^m 
to  develop  the  water-power  of  the  Rhone,  and  thereby  to 
save  (acoording  to  M.  Le  Trocquer,  French  Minister  of 
Public  Works)  6,000,000  tons  of  coal  a year.  N 

The  new  scheme  will  -mean  the  development  of  an 
additional  1,100,000  h.p.  Eighteen  power  stations  will  be 
erected  ait  suitable  points  along  the  river,  the  largest  at 
Benissat,  which  will  produce  250,000  h.p.  The  chief  users 
of  the  new  supply  will  be  the  city  of  Paris  and  the  Paris, 
Lyons,  and1  Mediterranean  Railway.  It  is  proposed  that 
all  the  railway  lines  within  the  quadrilateral  Bellegarde, 
Lyons,  Marseilles,  and  Vintimille  should  be  electrified. 
This  is,  of  course,  a c'  mparatively  simple  tas)c;  but  the  u£e 
in  Paris  of  electric  power  generated  at  Benissat  and  carried 
over  a distance  of  280  miles  is  a much  more  formidable 
undertaking.  It  is  proposed  that  the  power  should  be  trans- 
mitted! to  Paris  by  six  cables  through  two  main  feedets, 
one  passing  by  1 ffjon  and  the  other  by  Nevers.  In  the 
words  of  M.  Le  Trocquer,  this  enterprise  will  be  the  great- 
est, from  an  economic  point  of  view,  ever  undertaken  in 
France. 
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Electricity  in  Steel  Works.  By  Wm.  McFarlane. 
1 12  pp.,  21  figs.  (Pitman,  2s.  6d.  net.)— Electrical  engin- 
eers interested  in  steel  mills,  and  students,  apprentices  and 
others  in  the  steel  trade  will  find  in  this  review  of  current 
electrical  practice  in  iron  and  steel  works  a concise  and 
clear  account  of  the  extent  to  which  electricity  has  been 
applied  with  success.  The  problems  of  generation  in  re- 
lation to  the  efficient  utilisation  of  the  waste  heat  are  con- 
sidered, as  are  the  peculiar  problems  met  with  in  the  driving 
of  reversing,  thnee-high,wbar  and  sheet  mills,  etc.,  the  case 
of  control  and  general  merit?  of  both  A.C  and  D.C.  coming 
in  for  investigation.  Control  gear  is  carefully  dealt  wth 
and  an  insight  into  the  question  of  the  design  and  use  of 
lifting  magnets  for  all  steel  works  purposes  is  given,  and 
to  render  the  volume  complete  we  find  that  the  use  of 
“auxiliary**  motors  and  the  important  question  of  artificial 
illumination  are  treated.  Seeing  that  the  electric  motor 
found  little  favour  in  steel  works'  in  any  country  till  the 
oeginning  of  the  present  century,  the  progress  recently 
made  has  been  very  rapid  and  is  destined  to  continue  at  an 
accelerated  rate  in  the  near  future.  The  problems  involved, 
however,  stiff  require  much  consideration  before  finality  in 
the  design  of  the  electrical  gear  is  reached. 

Three-Phase  Induction  Motors.  By  L.  E.  Wood. 
I3°  lPP‘*  figs.  (Elec,  Review  6s.  6d.  net.)— This 

“ ‘ practical  aid  * to  those  whb  have  under  their  care  the 
running,  maintenance  and  repair  of  three-phase  induction 
motors  and  have  neither  the  training  nor  experience 
necessary  to  deal  with  the  many  practical  problems  that 
arise  from  time  to  time”  starts  badly,  but  on  the  whole 
improves  towards  the  end.  It  contains  much  souqd  in- 
formation concerning  the  maintenance  and  repair  of  in- 
duction motors  as  well  as  the  question  of  starting,  but, 
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although  the  author  belongs  to  the  school  which  believes 
that  tt  $0  long  as  the  practical  man  understands  the  rucfi- 
mentfc  of  the  principles  on  which  motors  operate,  that  is 
all  he  heeds,  ” he  finds  it  necessary  to  embark  occasionally 
into  the  realm  of  theory.  Without  a proper  understanding 
of  the  subject,  however,  it  is  certain  that  our  “practical” 
man  will  only  get  confused  especially  as  in  a large  number 
of  instances  loose  or  inaccurate  statements  are  made,  e.g., 
it  is  stated  that  it  is  necessary  to  keep  the  air  gap  as 
small  as  possible,  so  that  the  energy  loss  shall  be  as  9mall 
as  possible,  lid  is  al*>  Introduced  to  the  mythical  “satura- 
tion point”  and  is  left  with  the  impression  that  at  a certain 
load  the  electrical  h.<*es  suddenly  jump  up  to  a very  high 
value.  Again,  what  is  the  use  of  this  statement  by  itself  : 
“The  most  serious  disadvantage  of  the  squirrel  cage  motor 
is  its  low  starting  torque,  being  about  75  per  cent,  of  full 
load  torque”?  As  a flnfitl  example  might  be  cited  the 
reference  to  switching  a motor  directly  on  the  line  where 
it  “may  start  under  the  minimum  amount  of  friction 
. . . and  the  capacity  of  the  plant  is  such  as  to  have  little 
or  no  effect  on  the  regulation  of  same , motors. up  to  25  h.p. 
may  be  started  in  this  manner."  It  is  a pity  that  there  are 
many  such  missUten  ents  and  ambiguities,  as  the  bulk  of 
the  letterpress  is  useful  While,  although  well  sub-divided  and 
displayed,  it  would  greatly  benefit  from  an  index. 


Various  Items. 


Books  for  8tl0. — A reader  is  anxious  to  dispose  of  a set  of 
eight  volumes  of  " The  Cyclopaedia  of  Applied  Electricity.” 
For  particulars  see  a piepaid  advertisement. 

Change  of  Addres#. — Mr.  David  G.  Brooks,  representing  the 
Walsall  Hardware  Manufacturing  Co.,  Ltd.,  has  moved  from 
79,  Lincoln’s  Inn,  Corporation  Street,  to  Haimler  House,  Para- 
dise Street,  Birmingham. 

Educational. — Readers  who  are  thinking  of  improving  theix 
knowledge  of  our  science  during  the  summer  should  make  a 
point  ©f  writing  at  once  to  Dept.  11  of  the  Bennett  College, 
Sheffield,  stating  the  subject  which  they  wish  to  woik  up.  They 
will  have  every  attention  given  to  their  inquiry. 

Bonovolonco. — Thei  Electrical  Trades  Benevolent  Institution 
has  received  a cheque  for  £76  4s.  2d.  from  the  Cardiff  Local 
Advisory  Committee,  this  being  the  proceeds  of  a whist  drive 
and  dance  organised  by  the  local  branch  of  the  Electrical 
Conti  actors’ Association,  held  on  March  4,  1921.  More  please  ! 

A.M.I.E.E.  Examination. — It  is  p&posed,  if  a sufficient  number 
of  candidates  make  application  to  hold  an  examination  for 
associate  membership  in  London  and  at  other  places  (at  home 
and  abroad)  in  October,  1921.  An  entry  form  and  full  parti- 
culars may  be  obtained  an  application  to  the  Secretary  of  the 
Institution,  Savoy  Place,  Victoria  Embankment,  London,  W.C.2. 

Spain. — A company  has  been  formed  at  Granada  under  the 
name  -of  “ Sociedad  Anonima  Fuerzas  Motrices  del  Valle  de 
LecHn,”  with  a capital  of  five  million  pesetas,  who  intend 
erecting-  and  working  hydro-electric  power  stations  in  the 
Valle  de  Lecrin.  It  is  proposed  to  erect  the  first  station  on  the 
river  Durcal,  where  a drop  of  758  metres  and  4,000  h.p.  will  be 
utilised.  It  is  hoped  that  English  firms  will  do  theii  best  to 
obtain  the  orders  for  plant. 

Personal. — Mr.  A.  . Hugh  Seabrook,  M.I.E.E.,  M.I.M.E.,  a 
former  manager  of  the  West  Ham  Electricity  Station,  and  who 
now  has  a large  practice  in  the  City  as  a consulting  engineer, 
has  joined  the  Board  of  the  Barndon  Power  and  General  Electric 
Company,  Ltd:,  of  Stratford,  as  technical  director. — — At  the 
last  meeting  of  the  committee  , of  the  Association  of  Con- 
sulting Engineers,  Mr.  W.  Vaux  Graham  of  5,  Queen  Anne’s 
Gate,  Westminster,  S.W.i.  was  unanimously  elected  chairman 
for  the  ensuing  year. 

New  Zealand.*— H.M.  Trade  Commissioner  reports  that  the 
Serf,  of  the  Public  Works  Tender  Board,  Govt.  Buildings, 
Wellington,  will  receive  tenders  until  noon  ot  Nov.  t next 
for  the  supply,  delivery  and  erection  of  new  or  second-hand 
auxiliaiy  plant  for  the  Rotorua  electric  supply  as  follows  : — 
One  oil  engine  200  to  250  b.h.p.  One  3-phase  50  cycle,  190  k.w. 
alternator,  at  power  factoi  of  8,  complete  with  exciter  and 
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switchgear.  Specification,  etc.,  may  be  seen  at  Room  59  o i the 
D.O.T.,  35,  Old  Queen  Street,  S.W.i. 

Preston. — At  a special  meeting  of  the  T.C.,  a resolution  was 
approved  authorising  application  to  be  made  to  the  Electricity 
Commissioners  for  an  Order  enabling  the  Council  to  supply  and 
distribute  electricity  throughout  Preston,  Fulwood,  Broughton, 
Lea,  Ashton,  Ingol  and  Cottam,  Woodplumpton,  Barton  and 
Pen wortham,  and  to  empower  the  Council  ’to  purchase  the 
National  Electric  Supply  Co.  The  Mayor  said  plans  for  a 
new  generating  station  would  be  prepared,  so  that  there  would 
be  no  delay  when  the  Order  was  received. 

Transport  Exhibition  . — From  Nov.  17  to  25,  a Public  Works, 
Roads  and  Tiansport  Congress  and  Exhibition,  at  the  Agricnl- 
truial  Hall,  Islington.  Amongst  the  exhibitors  appearing  in 
the  preliminary  list  are  British  Electric  Vehicles,  Ltd.,  Edison 
Accumulators,  Ltd.,  Electro-Metals,  Ltd.,  General  Vehicle  Co., 
Ltd.,  Hadfields,  Ltd.,  Ingersoll-Rand  Co.,  London  Warming  Co., 
Ltd.,  Rawlplug  Co.,  Ltd.,  Robey  and  Co.,  Ltd.,  Stevens  Petrol- 
Electric  Vehicles,  Ltd.,  Stothert  and  Pitt,  Ltd.,  etc.  Full 
particulars  may  be  obtained  from  the  Organising  Manager, 
Mr.  A.  F.  May,  13,  Victoria  Street,  S.W.i. 

Eloctrical  Connections,  Graphs,  etc.— We  have  received  from 
Claude  E.  Mayer  (18,  Geoffrey  Road,  Brockley,  S.E.4)  a blue 
sheet  containing  diagrams  of  connections  and  formulae  for 
the  location  of  faults,  measurement  of  E.M.F.  resistance,  capa- 
city, inductance,  power  in  A.C.  circuits,  etc.  Mr.  Mayer,  who 
has  had  18  years*  experience  in  shops  and  d.o.,  is  open  to  prepare 
technical  drawings  and  designs,  to  perform  calculations,  work 
up  ideas,  etc.  The  blue  sheet  referred  to  is  one  of  a series  of 
four  “ charts  of  technical  data  for  shops  and  d.o.,”  supplied  at 
the  price  of  is.  each  post  free. 

Proceedings  ef  the  Inst,  ef  Railway  Signal  Engineers —The 
eight  annual  report  (ig?o)  shows  steady  progieps  in  every 
branch.  There  are  now  365  members.  Included  in  the  " Pro- 
ceedings ” is  the  paper  and  discussion  on  “ British  Railway  Tele- 
graphs, France,  1914-19,”  by  Capt.  M.  G.  Tweedie;  the  result  of 
a discussion  on  “ Track  Circuit  Nomenclature** ; and  a paper  and 
discussion  on  “ Some  Problems  of  Track  Circuit  Lay-out  ” by 
W.  C.  Acfield.  The  author  points  out  that  in  all  cases  protection 
is  required  against  rear  collision,  fouling  point  collision,  and 
end-on  collision.  He  then  deals  with  the  design  of  roads  and 
sets  out  18  track  circuit  problems,  which  are  fully  discussed. 
The  price  of  the  volume  is  5s.  Capt.  M.  G.  Tweedie,  Signal  Dept., 
G.W.Rly.,  Reading,  is  the  hon.  sec. 


Trade  Notes, 

Simplex  Cinduits  Ltd.  ](Ganison  Lane,  Birmingham),  have 
issued  an  enlarged  and  revised  edition  of  list  No.  861,  dealing 
in  detail  with  the  Simplex  Colliery  Lighting  System,  described 
in  Electricity,  April  8,  'p.  205. 

Meldrums,  i.td.  (Timperley,  near  Manchester),  advise  us 
that  they  havd  recently  received  orders  for  oil  fuel  burners  for 
the  Bangor  and  Altrincham  electricity  depts.,  and  send  us  a 
leaflet  describing  their  portable  “ Sack  ” steam-disinfector  for 
soiled  and  infected  clothes,  surgical  dressings,  etc. 

A leaflet  from  the  Q.E.C.  describes  and  prices  “ Faiivland  ” 
strip — lighting  cable  with  lampholders  placed  at  equal  distances, 
for  indoor  and  butdoor  ^illumination.  The  lampholders  are 
either  B.C.  or  E.S.  as  required,  and  the  whole  arrangement  is 
made  specially  watertight  for  permanent  outdoor  use  if  desired. 
Various  devices  are  also  listed  for  use  with  the  strip. 

The  Edison  8waA  Electric  Co.v  Ltd.,  inform  us  that  their 
Cardiff  branch  office  has  been  removed  to  largei  premises  at 
25-27,  Charles  Street,  and  in  order  to  make  for  better  efficiency 
and  service  to  the  tride,  the  branch  is  now  in  diiect  touch  with 
the  company’s  works,  instead  of  being  a subsidiaiy  branch 
working  from  Bristol.  Mr.  W.  Elliott,  B.Sc.,  A.M.I.E.E.,  has 
been  appointed  superintendent  oi  this  new  district. 

Daniel  Adamson  & Co.,  Ltd.  (Dukinfield,  Manchester)  are 
issuing  a booklet  in  which  they  outline  the  achievements  of  the 
founder  of  the  firm  and  trace  their  contributions  to . heavy 
engineering  science  and  manufacture.  The  present  large  and 
well-equipped  works  have  grown  from  the  Newton  Moor  Iron- 
works, established  by  the  late  Mr.  Daniel  Adamson,  in  1851. 
At  the  present  time  the  company  manufacture  all  kinds  of  turbo- 
plant  and  auxiliaries,  super-heaters,  water  cooling  plant,  com- 
pressors, steam  engines,  boilers  and  boiler-house  details,  stee 
plate  products,  etc. 
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“ EDISWAN  ” HOUSE  WIRING  SYSTEM. 

A house  wiring  system  possessing  some  unique  features  is 
now,  after  much  careful  thought  on  the  design  of  the  com- 
ponent parts,  which,  by  the  wav,  are  reduced  to  what  would 
appear  to  be  an  irreducible  minimum,  just  about  to  be 
placed  on  the  open  market  by  the  Edison  Swan  Electric 
Co.,  Ltd.  The  cable  used  is  manufactured  by  the  Erifield- 
Ediswan  Cable  Works,  Ltd.,  especially  for  use  in  the  sys- 
tem. It  is- of  the  usual  kind  for  house  wiring,  and  has  a 
metal  alloy  sheathing  of  the  necessary  flexibility  for  surface 
work.  It  is  supplied  in  standard  lengths  of  no  yards,  on 
small  flat  drums  as  follows  : — Single  .044  in.,  18  S.W.G. 
and  3/22  S.W.G. ; Twin  .044  in.,  18  S*W.G.,  3/22 
S.W.G.  and  3/20  S.W.G. 


Fig.  1. 


One  characteristic  feature  of  the  system,  however,  is 
the  bonding  ring,  for  the  purpose  of  connecting  together 
the  metal  sheathing  of  the  cable  at  all  ceiling  roses,  switches 
or  other  fittings.  It  consists  of  a ring  of  soft  tinned  brass 
in  which  there  are  four  slots,  the  sides  of  which  are  formed 
so  as  to  allow  the  metal-covered  cable  to  pass  through  (see 
bottom  of  Fig.  1).  The  outer  and  inner  diameters  of  the 
bonding  ring  are  the  same  as  the  outer  and  inner  diameters 
of  the  block,  and  the  blocks  (see  top  of  Fig.  1)  are  supplied 
with  grooves  to  fit  the  bonding  ring  and  cable.  When  the 
block  is  screwed  down  in  the  ordinary  manner,  the  cable 
is  gripped  on  both  sides  by  the  bonding  ring,  thereby  effect- 
ing electrical  contact.  No  small  screws  and  nuts  are  re- 
quired : the  necessary  bonding  is  obtained  simply  by  screw- 
ing down  the  wood  block  by  means  of  the  usual  wood  screw 
through  its  centre.  It  is  always  possible  when  inspecting 
the  completed  work,  to  see  whether  the  bonding  ring  has 
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been  properly  inserted,  as  the  edge  and  the  turned-up  por- 
tion are  visible  at  the  sides  of  the  block. 

For  back-entry,  instead  of  inserting  the  cable  itself 
through  the  slit  in  the  ring,  a wing  of  lead  should  be 
turned  back  from  the  cable  and  inserted  in  the  slit  in  the 
ring.  A plain  block  is  then'used,  and,  when  screwed  home, 
presses  the  lead  and  ring  tight  together.  If  there  are  both 
side  and  back-entry  cables  to  the  same  block,  a block  -with 
the  requisite  number  of  grooves  for  the  side-entry  cables 
only  is  used,  and  the  spare  ways  in  the  bonding  ring  are 
employed  for  gripping  the  lead  of  the  back-entry  cables. 

The  bonding  rings  are  suitable  for  any  of  the  cables 
referred  to.  Three  of  the  four  slot^  are  of  equal  width, 
and  the  fourth  is  slightly  wider.  The  smaller  slots  will 
take  one  twin  or  two  single  cables.  The  larger  slot  is 
intended  for  a twin  cable  with  a single  wire  in  addition 
(for  looping-in  connections)  or  for  three  single  cables.  The 
bonding  ring  is  thus  “ universal,”  and  any  ways  not 
utilised  are  automatically  pressed  flat  when  the  block  is 
screwed  home. 


Fig.  2. 


The  wood  blocks  are  supplied  grooved  to  take  the  cable, 
and  in  two  finishes  : imitation  walnut  and  white  enamel. 
They  are  35  in.  diameter — the  standard  for  the  usual  pat- 
terns of  switches  and  ceiling  roses — the  internal  diameter  is 
2§  in.,  and  the  thickness  1 in.  As  the  bonding  ring  does  not 
occupy  any  space  in  the  interior  of  the  block,  there  is 
ample  room  for  cable  slack  : the  block  grips  the  cable  sc 
tightly  that  it  cannot  pull  back  after  the  block  is  fixed. 

The  4-way  block  is  put  forward  as  “ universal  ” for 
surface  work,  as  all  the  ways  lieed  not  be  occupied,  and 
many  wiring  firms  may  prefer  to  stock  this  size  only. 
It  is  grooved  to  take  one  twin,  or  two  single  cables.  The 
grooves  in  the  2-way  and  3-way  blocks  are  of  the  same 
size,  and  the  single-way  looping  block  will  take  three 
single  cables,  or  a twin  and  a single  side  by  side.  If,  for 
any  special  work,  larger  cable  or  more  cables  per  wav  are 
required,  the  groove  mav  be  eased  with  a half-round 
file. 

There  is  a maximum  of  free  space  within  the  block 
to  encourage  the  wireman  to  leave  plenty  of  slack  behind 
the  block.  Insulating  safety  bushes  are  supplied.  Then 
use  is  not  in  any  way  necessary,  but  they  introduce  an  ad- 
ditional safety  precaution  at  practically  a nominal  cost. 
Thev  are  provided  for  slipping  over  the  centre  screw  if  it 
may  be  thought  that  there  is  likely  to  be  any  risk  of  the 
cables  being  damaged. 

The  junction  box  is  made  in  the  form  of  a Universal 
4- way  box.  Throe  of  the  ways  are  for  two  single  or  one 
twin  cable  up  to  3/22  S.W.G.,  and  the  fourth  way  is 
slightly  larger  to  take  a 3/20  twin  cable,  but  will  never- 
theless clamp  effectively  twin  or  two  single  cables  of 
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smaller  size.  The  box  is  neat  and,  symmetrical  in  appear- 
ance, and  any  of  the  four  ways  not  required  mav  be  left 
spare.  It  consists  of  a heavy  iron  backplate,  a bonding 
ring,  a porcelain  connector,  and  a substantial  stamped  iron 
cover,  painted'  grey.  In  fitting,  the  backplate  is  screwed 
to  the  wall  by  means  of  a screw  through  the  centre,  the 
cables  are  then  passed  through  the  bonding  ring  and  con- 
nected as  desired  by  means  of  a porcelain  connector  hav- 
ing  the  number  of  wavs  desired,  and  the  cover  is  screwed 
on  bv  four  round-headed  iron  screws  provided  with  the 
box  (Fig.  2).  ' 

As  in  some  cases  it  may  be  more^ convenient  to  use  the 
backplates  and  bonding  rings  separately  behind  standard 
wood  blocks,  and  in  other  cases  the  backplate  may  be  dis- 
pensed with  and  the  cover  screwed  direct  to  the  wall,  back- 
plates  and  covers  are  supplied  separately,  if  desired. 

The  cables  are  clamped  between  an  iron  backplate  and 
a thin  tinned  brass  strip,  which  ensures  good  contact. 
The  backplates  are  thick,  and  there  is  no  risk  of  the 
thread  of  the  screw  stripping  when  screwed  home.  The 
earthing  wire  should  be  inserted  between  the  brass  strip 
and  one  of  the  cables  before  screwing  up,  or  (preferably) 
soldered  to  the  brass  strip.  These  bonding  strips  (Fig.  3) 
are  made  2 -way,  3-way,  and  6-way,  each  way  taking  two 


Fig.  3. 

single  or  one  twin  cable  of  any  of  the  sizes  already  referred 
to.  If  a larger  cable  has  to  be  bonded  up,  one  screw 
can  be  left  out  and  two  ways  used  as  one. 

Lead  is  admittedly  the  best  material  for  fixing  cable  to 
the  walls  of  buildings.  As  it  is  softer  than  the  sheathing 
of  the  cable,  the  cable  itself  cannot  be  damaged,  and  there 
is  also  no  risk  of  corrosion.  Just  because  of  VFTe  softness 
of  lead,  however,  it  has  generally  been  found  troublesome 
to  use.  it  for  this  purpose,  and  ’various  forms  of  tinned 
brass  or  iron  clips  are  employed. 


Fig.  4. 

In  the  Ediswan  ” wiring  system  the  cable  fixer  consists 
of  a- lead  strap,  which  is  passed  round  the  cable,  a bronzed 
cap  fitted  over  the  ends,  and  the  whole  nailed  or  screwed 
to  the  wall  or  ceiling.  The  cable  is  thus  securely  held  with- 
out any  possibility  of  the  head  of  the  nail  or  screw  being 
pressed  against  it  : there  are  no  projecting  edges  of  metal 
and  the  minimum  time  is  occupied  in  fixing.  The  lead 
strap  and  bronze  cap  are  seen  in  big.  4,  and  in  position 
round  the  cable  in  Fig  5.  For  vertical  runs*  and  on  ceil- 
ings,  the  straps  should  be  used  with  the  heads  on  alter- 


Fig.  5. 

nate  sides  of  the  cable  to  secure  the  firmest  fixing,  or  the 
strap  may  be  used  as  a saddle  with  a cap  at  each  end.  The 
standard  lead  straps  will  take  two  single  cables  or  one 
twin.  Boxes  of  cable  fixers  contain  144  caps,  100  lead 
straps  and  10  ft.  of  lead  strip,  so  that  a longer  piece  of 
lead  strip  may  be  cut  off  and  used  in  place  of  the  standard 
strap  for  more  than  two  conductors. 

From  personal  inspection  and  demonstration  we  are  of 


the  opinion  that  the  “ Ediswan  ” wiring  system  makes  a 
very  neat  job,  the  component  parts  being  well  designed 
and  made  almost  entirely  at  Ponder’s  End  and  the  re- 
mainder elsewhere,  in  England.  The  bonding  obtained  is 
good  and  is  effected  without  trouble,  whilst  the  bonding 
wood  blocks,  junction  boxes  and  cable  fixers  are 
items  of  markbd  utility — applications  for  patents  in  respect 
of  the  last  three  have  been  made.  The  system  should  be 
erected  veif  quickly  and  by  full  use  of  the  3-plate  ceiling 
rose,  the  minimum  number  of  wires  is  required  to  «give 
maximum  control. 


THE  USE  OF  WATER  POWER  IN  NEW  ZEALAND. 


By  Ellacott  Genner 


Although  New  Zealand  is,  comparatively,  a new  country, 
the  use  of  the  most  modern  methods  in  her  national  life, 
her  industries,  and  her  public  serviced  is  extensive.  Par- 
ticularly is  this  the  case  in  the  provision  of  power  for  indus- 
trial and  other  purposes. 

The  use  of  electric  current  has  increased  steadily  during 
the  last  few  years,  and  with  the  rapid  growth  of  her  indus- 
tries and  the  expansion  of  her  population  New  Zealand  has 
been  wise  in  exploiting  the  use  of  hydro-electric  power. 
There  is  abundant  water  power  available  throughout  New 
j Zealand,  both  in  the  North  and  South  Islands,  the 
numerous  rivers  being  short  and  very  fast,  few  of  them 
being  navigable  by  vessels  of  any  size.  New  Zealand  pos- 
sesses a great  mountain  chain  of  high  elevation,  which 
runs  through  both  islands.  Lofty  passes,  from  6,000  to 

8.000  feet,  intervene  between  numerous  peaks  well  over 

10.000  feet  high ; extensive  glaciers  occupy  the  higher 
valleys,  and  the  rivers  are  usually  roaring  torrents  of 
great  volume.  In  the  North  Island  there  are  24  rivers 
aggregating  some  950  miles  in  length,  while  the  South 
Island  possesses  49  aggregating  some  3,000  odd  miles  in 
length.  In  addition  there  are  some  two  dozen  lakes 
ranging  in  size  from  2|  to  238  square  miles. 

Little  use  was  made  of  this  huge  water  supply  until 
1900,  but  since  that  date  the  development  has  been  exten- 
sive. In  1908  the  “ Public  Works  Act  ” claimed  the  sole 
right  to  the  use  of  the  water  power  of  the  country  and  gave 
the  Government  the  right  to  develop  such  power  or  dele- 
gate same  to  local  authorities,  companies,  or  private  # in- 
dividuals, subject  to  certain  conditions.  These  rights  were 
granted  free  of  royalty,  except  in  the  case  of  private-  in- 
dividuals, when  a royalty  of  i-2od.  per  unit  generated  .was 
fixed. 

The  “ Aid  to  Water-power  Works  Act  ” of  1910  em- 
powered the  Government  to  establish  hydro-electric  supply 
installations,  and  the  first  of  these  is  now  in  operation  at 
Lake  Coleridge,  65  miles  from  Christchurch.  The  plant 
was  designed  for  a capacity  of  12,000  kilowatts  (16,000 
h.p.),  but  the  adjacent  rivers  and  lakes  facilitate  extensions 
of  the  supply  up  to  58,000  h.p.  The  capacity  of  the  present 
plant  >:s  8,000  h.p.,  and  the  population  to  be  served  is  well 
over  100,000. 

Another  large  works  is  that  of  the  Dunedin  City  Council 
on  the  Waipori  River,  about  30  miles  from  the  city. 
The  city  council  laid  this  plant  in  1907  with  two  units 
of  1,000  kilowatts  (1,340  h.p.),  and  since  that  date  four 
more  units  of  the  same  capacity  have  been  installed,  two  in 
1910,  and  two  in  1913,  bringing  the  total  capacity  up  to 

6,000  kilowatts  (8,000  h.p.).  A total  output  of  12,991,623 
units  was  sold  in  the  year  1918-19,  and  a total  of  7,858  con- 
sumers were  supplied. 

To  date  there  are  in  existence  21  supply  stations,  of 
which  only  two  are  operated  by  the  Government.  Four- 
teen are  run  by  local  authorities,  and  five  by  private  com- 
panies. In  1916  there  were  42  works  in  existence  as  com- 
pared with  14  in  1911,  while  the  number  of  units  generated 
were  doubled  over  this  same  period.  The  alternating  cur- 
rent system  was  in  operation  in  12  cases  as  compared  with 
30  of  direct  current. 
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Hydro-electric  power  is  being  used  more  and  more  each 
year,  and  the  number  of  uses  to  which  it  is  put  continue 
tb  increase.  Apart  from  the  Public  Service  consumption, 
including  street  and  general  lighting,  heating  and  cooking, 
ets.,  power  is  in  use  extensively  in  the  mining  industry,  in 
flax  mills,  saw  mills,  flour  mills,  for  dairying,  construction 
works  and  factories,  freezing- works,  paper  mills,  etc.  In 
1915-16,  61  arc  lamps  and  8,384  incandescent  lamps  were 
in  use;  general  lighting  consumers  numbered  over  22,000, 
with  a total  of  654,941  incandescent  lamps  and  30  arc  lamps. 
Consumers  of  power  for  “ heating  and  cooking  ” num- 
bered 4,485,  and  a total  of  1,490  electric  motors  aggregating 
19,733  h.p.  were  served.  In  the  same  year  nine  tramways 
were  in  operation,  seven  of  which  were  municipally  owned. 

As  is  generally  known,  New  Zealand  is  rich  in  mineral 
wealth, ' and  water-power  is  extensively  used  for  hydraulic 
mining,  and  also  to  a smaller  extent  for  hydro-electric  trans- 
missions for  water  motors  installed  to  operate  mining 
machinery.  There  are  three  large  hydro-electric  mining 
transmissions,  one  of  which,  on  the  Waikato  River,  * is  a 
distance  of  50  milesjrom  the  mines.  This  installation  is  the 
property  of  the  Waihi  Gold-mining  Company,  and  the  trans- 
mission pressure  is  50,000  volts,  the  h.p.  being  9,000. 
Another  at  Kanieri  Forks,  the  -property  of  a power  com- 
pany by  that  name,  and  the  other,  the  property  of  the  Earns- 
cleugh  Gold-mining  Company,  on  the  Fraser  River,  near 
Alexandra.  The  latter  installations  are  considerably 
smaller,  the  first  being  675  h.p.,  and  the  last  300  h.p.  Most 


Fig.  2. 


LIGHTING  BOXES  FOR  UNDERGROUND 
v INSTALLATIONS. 


A range  of  lighting  boxes  for  collieries  has  been  stand- 
ardised by  W.  T.  Henley’s  Telegraph  Works  Co.,  Ltd., 
one  cast-iron  base  being  used  for  all  the  boxes.  For  flery 
mines  a patented  cover  with  flame-proof  and  watertight 
machined  joint  is  provided.  This  is  shown  in  Fig.  1,  while 
in  F£g.  2 is  seen  the  watertight  rubber  gasket  joint  used 
for  such  situations  as  shipyards,  factories,  warehouses,  etc. . 
A universal  cable  gland  is  fitted  in  all  cases.  It  consists 
o>f  a heavy  pressed  brass  cone  and  malleable  iron  armour  grip. 
The  brass  cone  cs  in  direct  contact  with  a machined  recess 
in  the  box,  and  in  conjunction  with  a rubber  proofed  tape 
packing  forms  a watertight  gland  capable  of  withstanding 
an  hydraulic  pressure  of  70  lb.  per  square  inch.  For  lead- 
covered  cables,  a lead  bonding  cone  is  provided  ; a feature 
is  the  galvanised  malleable  iron  grip  and  pair  of  steel 
studs  wjith  ispring  washers  land  nuts,  thje  combination 
serving — (i)  To  force  the  brass  cone  and  tape  packing  into 
the  machined  recess  to  make  a watertight  j^int ; (ii)  To 
clamp  the  armour  wires ; (iii)  To  bond  electrically  all  metal 
parts  to  one  another  and  to  the  earthing  system  by  means 
of  an  earthing  lug. 

All  cable  entries  are  tapped  for  f ip.  conduit,  so  that 
conduit  may  he  used  when  desired.  Where  it  is  desired 
to  provide  for  subsequent  extensions,  the  boxes  Can  be  sup- 
plied ready  drilled  and  fitted  with  a removable  brass 


. of  the  sources  of  water  supply  are  privately  owned,  but  the 
Government  has  constructed,  anil  is  operating,  very  large 
water-races  for  the  .use  of  miners  on  the  West  Coast  and 
in  Central  Otago.  During  1918,  water  only  was  used  for 
sluicing  auriferous  alluvium  at  153  different  claims  in  Otago, 
Southland,  and  on  the  West  Coast. 

As  an  illustration  of  the  increasing  use  of  electricity  in 
New  Zealand,  the  following  figures  mav  be  of  interest:  — 

Units  sold  TT”:*~  -1'1 


1910-11 
808, 167 
2,963>967 

46,903 

6,294,568 


Street  lighting 
General  lighting 
Heating  and  cooking 
Motive  power  — 

. The  foregoing  gives  but  a general  outline  of  the  exten- 


Units  sold 

. I9i5-16 

i,574»827 

8,257,608 

632,964 

16,313,915 


sive,  and  still  extending,  use  of  hydro-electric  power,  and 
yet  only  developed  power  has  been  toujehed  upon.  The  un- 
developed power  is  almost  unlimited.  There  are  a large 
number  of  available  water-powers,  from  1,000  h.p.  upwards, 
and  a considerable  proportion  are  suitable  for  general  in- 
dustrial developmenf.  The  largest  supplies  are  in  the  South 
Island,  and  usually  near  the  deep-water  sounds  and  in  the 
more  unsettled  portions  of  the  country.  With  electro- 
chemical and  electro-metallurgical  interests  close  at  hand, 
the  supplies,  so  far  untouched,  are  particularly  suitable  for 
the  utilisation  of  these  industries,  while  there  are,  of  course, 
many  other  uses  fo  which  the  power  can  be  put. 


diaphragm  clamped  between  the^brass  cone  and  the  recess 
referred  to  above. 

The  lid  is  secured  by  means  of  four  special  screws  (see 
Fig.  3)  which  cannot  fall  out  accidentally  but  may  he  re- 
moved when  necessarv.  The  interior  fittings  are  mounted 
in  a hard  fireproo-f  'material,  allowing  ample  clearance 
between  poles  and  to  earth. 

The  boxes  are  designed  for  unarmoured  and  single-wire 
armoured  twin  V.I.R.  or  Pap*er  Insulated  Cables  up  to 
7/. 036.  Other  boxes  are  made  for  cables  up  to  7/. 064. 


AUSTRALIA. 

Supply  of  Equipment  for  the  Morvvell  Scheme. 


A report  in  the  Industrial  Australian  and  Mining  Stan- 
dard on  the  tenders  .submitted!  ‘in  connection  with  'the 
above  comes  at  a most  opportune  time,  as  British  manu- 
facturers were  beaten  hollow  iby  American  on  the  score  of 
price.  We  reproduce  .the  report  and  trust  that  all  our 
readers  will  go  through  it  carefully. 

“ No  tenders  for  Australian-made  apparatus  were  sub- 
mitted for  any  part  of  this  work,  and  the  Government, 
on  the  recommendation  of  the  Commission,  finally  accepted 
the  tender  of  the  International  G.E.  Co.,  of  U.S.A.  for 
the  whole  apparatus  at  £ 379,000,  which,-  it  is  stated,  was 
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£300,000  less  than  any  of  the  English  tendons.  The 
Premier  issued  thd  following  statement : — 

“The  State  Electricity  Commission  for  some  months 
past  has  !been  engaged  in  arranging  for  the  execution  of 
the  various  portions  of  the  State  electricity  scheme.  The 
whole  of  the  site  works,  both  at  Morwell  and  in  the  metro- 
politan area,  and  al'l  local  erection  and  construction  are 
being,  or  are  to  be,  carried  out  by  day  labour,  with  materi- 
als and  plant  procurable,  as  far  as  possible,  in  the  local 
markets.  For  all  machinery,  apparatus  and  electrical  equip, 
ment  lenders  have  been  and  are  to  be  called  on  usual  lines, 
inviting  proposals  from  all  the  best  manufacturers  wherever 
situated.  A number  of  such  tenders  have  already  been 
received  and  dealt  with.  Up  to  the  present,  the  total  value 
of  the  actual  expenditure  and  commitments  for  future 
expenditure  upon  the  several  activities  of  the  - com- 
mission amount  to  upwards  of  £350,000,  and  this 
sum  is  distributed,  roundly,  as  follows: — (a)  Expenditure  in 
Australia,  ,£156,000;  (b)  expenditure  in  Great  Britain, 

£106, 000 ; (c)  expenditure  elsewhere  than  within  the  Em- 
pire, £S8,ooo.  Included  in  the  expenditure  upon  goods  of 
British  manufacture  are  the  turbo-generators  for  the  New- 
port “ B”  power  house,  to  the  value  of  £“100,000.  This  con- 
tract was  secured,  after  competition,  by  Messrs.  C.  A.  Par- 
sons and  Co.,  Heaton  Works,  Newcastle-on-Tyne,  England. 
The  commitments  for  expenditure  upon  plant  outside  of  the 
British  Empire  ocwnprise  chiefly  very  specialised  mechanical 
coal-winning  and  transportation  appliances  not  procurable 
elsewhere  than  in  the  United  States.  Tenders  have  recently 
closed  for  that  portion  of  the  electrical  installation  comprised 
under  the  general  heading  of  “transformers  and  switch 
gear. 99  "This  includes  the  whole  of  the  apparatus  which 
transforms  the  electric  energy  from  the  voltage  of  generation 
at  Morwell  up  to  the  voltage  of  transmission,  also  the 
switch  gear  and  the  electrical  mechansim  for  operating  the 
apparatus  and  ail  the  con  troll  gear.  It  also  includes  the 
step-dowTn  transformers,  synchronous  condensers  and  switch 
gear  of  the  Newport  terminal  station,  as  well  as  apparatus 
for  a number  of  metropolitan  sub-stations.  No  tenders  for 
Australian-made  apparatus  were  received  for  any  part  of  - 
this  wrork.  Only  three  formal  tenders  were  received,  that  is 
to  say,  only  three  tenderers  were  able  to  submit  tenders 
for  the  whole  of  the  apparatus  required.  The  commission, 
however,  exhaustively  investigated  each  item  in  every  partial 
or  informs'  tender  for  the  purpose  of  ascertaining  whether, 
by  selection,  a break-up  of  the  tenders  could  be  effected  in 
the  interests  of  the  scheme.  The  result  of  this  analysis  only 
made  more  clear  the  fact  that  the  lowest  tender,  that  from 
the  Australian  G.E.  Co.  (which  tendered  on  behalf  of  the 
International  G.E.  Co.,  of  U.S.A.),  was  by  far  the  most 
economical.  No  British  tender  was  received  for  the  appar- 
atus as  a whole,  but  a selection  of  the  lowest  proposal  of 
each  British  tenderer  for  each  separate  item  indicated  that 
the  lowest ; possible  price  for  the  apparatus  required  amounted, 
on  these  lines,  to  £6So,ooo.  It  is  improbable  that  the  British 
tenderers  would  agree  to  the  lowest  items  being  thus  picked 
out  of  each  of  their  tenders,  and  those  items  only  accepted. 
But  even  if  that  Were  possible  the  tender  of  the  International 
G.E.  Co.  for  the  whjole  apparatus  was  £379,000,  or 
£300,000  less  than  the  lowest  possible  combination  of 
English  tenders.  The  term  of  delivery  offered  bv  this  com- 
pany is  also  more  satisfactory  than  that  offered  by  any  other 
tenderer,  and  the  State  Eectricitv  Commission  therefore  re- 
commended to  the  Government  that  the  tender  of  the  Inter- 
national G.E.  Co»  be  accepted. 

“ In  considering  the  question  of  tenders  from  America, 
the  preferential  tariff  in  favour  of  British  goods  has  had  to 
be  considered,  as  wrell  as  the  rate  of  exchange.  Even  with 
these  factors  fully  taken  into  account,  the  figures  indicate 
a saving  of  at  least  £200,000  betwreen  a selection  of  all 
items  from  the  lowest  British  tenders  and  the  lowest  indi- 
vidual American  tender.  In  viewr  of  the  obligation  on  the 
Commission  to  remove  the  disabilities  which  manufacturers 
and  others  in  Victoria  suffer  by  reason  of  the  high  cost  of 
power,  and  to  supply  electric  energy  at  the  lowest  possible 
rate,  and  in  view  of  the  fact  that  it  is  the  actual  capital 
cost  of  the  scheme  which  will  control  the  future  price  of 


electric  energy,  it  has  been  decided  to  accept  the  tender  of 
the  International  G.E.  Co.  for  this  portion  of  the  work. 
The  company  whose  tender  has  been  aocepted1  has  a-  world- 
wide reputation  for  the  excellence  of  its  manufactures. 

“The  Electricity  Commissioners  have  accepted  the  tender 
of  the  American  Aluminium  Company  at  £91,416  for  the 
supply  of  conductors  for  the  main  transmission  line  from 
Morwell  to  Newport.  The  line  will  comprise  six  separate 
wires,  making  the  total  length  of  the  conductors  about 
700  miles.  The  alternative  materials  open  for  consideration 
were  copper  and  aluminium  coated  stol.  The  tenders  re- 
ceived showed  a heavy  advantage  in  favour  of  steel,  which 
has  the  further  advantage  of  greater  strength  than  copper, 
thus  permitting  of  the  employment  of  longer  spans  and, 
therefore,,  of  fewer  steel  towers,  insulators,  and  appurten- 
ances. It  is  estimated  that  by  the  employment  of  steel- 
aluminium  instead  of  copper  conductors  a total  saving  upon 
the  whole  outlay  on  the  transmission  line  of  about  £100, 000 
will  be  effected.  The  landed  cost  of  the  steel-aluminium 
conductors  in  Melbourne,  duty  paid,  will  be  more  than 
£30,000  less  than  the  lowest  “tender  received  for  copper. 
The  successful  tenderer  has  entered  into  a guarantee  that 
the  whole  equipment  will  be  manufactured  in  and  shipped 
from  Canada.  The  conductors  for  the  lower  voltage  and 
secondary  distributory  systems  will  necessarily  be  of  copper, 
and  for  all  such  manufactures  there  will  be  an  opportunity 
for  the  use  (both  of  Australian  copper  and  Australian  fabri- 
cation.” 


NEW  SIMPLEX  HAND 
LAMP. 

A new  pattern  hand  lamp 
(see  sectional  drawing  here- 
with) is  now  being  manu- 
factured by  Simplex  Conduits, 

Ltd.  (Garrison  Lane,  Birming- 
ham) to  replace  List  Nos.  804, 

805  and  815,  as  shown  in 
Simplex  Cohduits  Fittings 
Catalogue,  and  also  in  the 
Industrial  Lighting  Fittings 
List.  It  complies  with;  Home 
Office  Regulations,  and  is  suit- 
able for  use  with  any  lamp  up 
to  a 60  watt  vacuum  type ; its 
various  other  features  may 
perhaps  be  best  explained  by 
short  remarks  on  the  various 
component  parts  of  the  handle, 
ajid  gradually  working  dowm- 
wards  towards  the  wire  lamp 
guard  base. 

The  fixing  of  the  leather 
loop  handle  is  well  secured  by 
means  of  small  brass  eyelets  in 
place  of  the  nails  or  screws 
which  are  sometimes  used  for  this  purpose.  At  the  top 
of  the  hardwood  ebonized  handle  is  fitted  an  insulating 
bush  and  primary  cord-grip  for  flex ; the 
secondary  cord-grip  and  the  lampholder  being  set 
and  welt  fixed  by  means  of  a rubber  packing  ring, 
as  will  be  seen  from  the  illustration.  The  construction 
also  includes  a shield  which  prevents  accidental  contact 
with  the  metal  portions  of  the  lampholder  and  lamp- 
cap.  The  strong  galvanized  lamp-guard,  fitted  with  a 
hinged  door  at  its  base,  for  the  easy  replacement  of  the 
lamp,  is  made  secure,  as  may  be  noted,  by  a substantial 
brass  clamping  ring  about  the  lower  portion  tf  the 
handle. 
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| Quite  the  best  make  and  break  , | 

| action  ever  put  into  a switch.  | 

| “APEX”  IRON-CLAD  SWITCHES.  | 

EE  These  switches  embody  a new  patented  principle  by  which  both  the  closing  H5 

gg  and  opening  of  the  switch  is  done  by  an  extremely  easy  working  and  positive  5 

S action.  Possibilities  of  tampering  with  the  switch  are  overcome  absolutely,  EE 

S and  the  switch  is  fool-proof.  Though  highly  superior  in  construction  it  is  sold 
S at  a competitive  price.  EE 

Write  now  for  a copy  of  List  No.  313 , 

^ - which  gives  full  details. 


118-120,  CHARING  CROSS  ROAD, 
LONDON W.C.2 . 

Telegrams  - Secabilis,  Ox,  London. 
Telephone  • Gerrard  7766  (4  lines). 
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ACCUMULATORS. 


Have  stood  the  test  of  30  years  of  service 
for  every  purpose  for  which  accumulators 
could  be  used. 

Power  Stations,  Lighting  Plants, 

Train  Lighting,  Yacht  Lighting, 

Hand  Lamps,  Wireless, 

Motor  Car  Starting,  Lighting,  and  Ignition. 

Each  type  specially  designed  for  the  duty  it  has  to  pjrfor  m. 


Pillar  Type  Terminal  Glass  Box 
Cell  for  small  Lighting  Plant. 


ADOPT  THE  BEST  PRACTICE 


BY  INSTALLING 


HART  BATTERIES 


HIGH  EFFICIENCY 
LONG  LIFE 
EASY  TO  MAINTAIN 


10V  COST  OF  UPKEEP 
TEADY  LIGHTING 

FREEDOM  FROM 

BREAKDOWN 


Hart  Batteries  have  distinct  advantages  over  fc 
W other  makes.  The  superiority  of  llart  tens 
is  responsible  for  their  extensive  use  ui 
^Wcentral  Stations,  Private  Install  a- 
tions  and  general  purposes  of 
all  kinds. 


HART  ACCUMULATOR  CO.,  LTD 

MARSHGATE  LANE,  STRATFORD,  LONDON,  E.15* 


EVERSHED’S 


Portable  Combined 

AMMETERS  & VOLTMETERS 


No  better  portable  combined  instruments  of  similar  type 
are  available.  Designed  for  either  D.C.  or  A.C.  Self- 
contained.  Three  current  ranges  up  to  100  amps,  and 
three  pressure  ranges  up  to  800  volts.  Dead  beat  in 
action.  Windows  protected  by  metal  covers.  Send 
for  full  list  of  instruments  we  manufacture. 


Evershed  & Vignoles,  Ltd 


Telegrams  : Dorothea.  Chisk,  London 


Telephone:  Chiswick  1370. 


Digitized  by 


Goo;  e 


July  29,  1921. 


ELECTRICITY 


417 


gOJflHI 


1 


iiHiiwiiHiiniiiiwwiiiHiiHiiiuwiimwiiiiiwiimHHiHiiiiiiiimiwiHiiiiiiiiiHtmiijg 


This  fills  a long  felt  want 

Are  you  including^  the  “ Electrolux  ” — the 
Portable  Cleaning  Apparatus  with  the  in- 
ternal iiust  bag — in  your  Sales  campaign  ? 
If  not,  write  at  once  for  details  of  our 
Special  offer  to  supply  demonstration 
machines  to  the  Trade. 


Z Electric  Lamp  and 
Supplies  Co.,  Ltd., 
THE  “PORTABLE'’  '3,  Newman  Street, 
CLEANING'  APPARATUS  London,  W.t. 
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' TO  OUB  READ  BBS- 

Buctbxoxty  la  puhlithed  e^erj  Friday,  and,  Jf  ordered,  fa  00  aala  at  the 
priaoipal  Railway  Station  Bookstalla  and  Newsagents  on  that  day.  Zi  baa 
a vary  large  sale  throughout  the  United  Kingdom,  as  well 
as  la  the  British  Celonies  and  Abroad- 

The  JBditor  does  net  hold  himaelf  reaponaible  for  opiniona  expressed  by 
lediridnal  ooatribntora,  nor  doea  he  neoeaaarily  identify  himaelf  with 
their  views. 

Questions  to  which  an  anawer  ia  required  mnat  be  aocompanied  by  a 
MU  stamp  for  reply.  When  considered  of  auifioient  intereet  the  anawer 
will  probably  appear  in  the  paper. 

Mew  advertisements  for  the  diaplared  ooinmna  and  alterationa  to  existing 
eaea  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  iaaue 
of  the  following  Friday.  Thia  ia  important.  Rate  quoted  on  application. 
Sabaoription. — 17a.  6d.  a year,  9a.  half-year,  4a.  6d.  a quarter  ip  advance, 
peetage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittaoeea  payable  to  the  Publiahera,  8.  Rsntbll  and  0o.,  Ltd., 
IMS.  Maiden  Lane.  London,  W.C.2.  Telephone,  No.  8460  Gerrard. 


however,  the  various  power-supply  authorities  felt  that 
it  would  hhve  to  be  a case  of  self-immolation  for  the 
benefit  of  the  multitude.  This  resulted  'in  a sudden 
preference  for  a conservative  maintenance  of  the 
status  quo  rather  than  joining  wholeheartedly  in  a 
collective  effort  which)  could  not  f^il  to  be  of  great 
benefit  to  the  community  at  large. 

Another  check,  said  Mr.  Richardson,  had  been  the 
quite  unnecessary  lack  of  mutual  co-operation  between 
municipally-controlled  undertakings  and  those  built  up 
by  private  enterprise.  Although  the  opinion  that  muni- 
cipal concerns  could  not  work  so  cheaply  as  those  run 
by  companies  was  to  a certain  extent  true,  the  com- 
panies should  give  full  credit  to  many  municipal  elec- 
tricity authorities  who  had  achieved  notable  successes 
in  development,  economy,  and  , reliability.  Regular 
readers  of  these  notes  will  doubtless  remember  that  in 
the  early  stages  of  the  projected  cheap  electricity 
scheme,  with  its  super-power  stations,  I remarked  on 
the  , need  for  sinking  individual  vested  interests,  * the 
suppression  of  parochial  obstacles,  and  the  urgent  need 
for  giving  the  scheme  a fair  start  and  not  burdening 
it  with  the  enormous  financial  burdens  and  economic 
errors  of  some  of  our  short-sighted  municipalities.  The 
aftermath  of  my  prophecy  is  now  evident,  and  is  voiced 
by  Mr.  Richardson. 


Current  Topics. 

Liverpool  has  been  patting  itself  on  the  back  this 
week  over  the  setting  in  motion  of  what  is  claimed  to 
be  the  largest  turbot-alternator  in  the 
The  Irony  world  at  the  corporation  power 

of  It.  .station,  Lister  Drive.  The  set  has 

an  output  of  12,500  kw.,  and  is  cap^ 
able  of  developing  up  to  15.625  kw.,  or  20,830  h.p. 
At  the  average  price  per  unit  received  during  1920  it 
is  estimated  that  when  under  full-load  conditions  the 
new  plant  will  produce  a revenue  of  £12$  10s.  per 
hour.  This  is  the  first  of  two  machines  cf  equal  capa- 
city to  be  installed  at  Lister  Drive  station.  The  second 
is  now  in  course  of  construction.  Together  they  will 
yield  approximately  33,000  t.h.p.  and  occupy  the  same 
space  as  four  machines  of  early  construction  which 
yielded  approximately  10,700  h.p.  Despite  this  recent 
addition  to  its  generating  plant,  there  is  a main 
thoroughfare  in  a line  with  Lister  Drive  itself  which 
has  no  service  mains  laid,  and  residents  within  sight 
of  the  power  station  are  denied  a supply  except  on  pay- 
ment of  special  cable  costs,  while  Lister  Drive  itself 
is  lighted  by  gas  ! ! 

A slight  difference  in  the  orthography  but  a vast 
difference  in  the  interpretation.  The  need  for  greater 
co-operation  between  municipalities 
Corporations  and  and  private  enterprise  in  the  matter 

Cooperation.  of  electricity  supply  was  Mr. 

Richardson’s  theme  in  his  presiden- 
tial address  to  the  Incorporated  Municipal  Electrical 
Association.  He  siaid  that  just  over  a year  ago  hope 
had  been  high  that  great  strides  would  be  made  in  the 
direction  of  ^securing  a cheap  and  abundant  supply  of 
electricity  for  the  country,  and  that  the  Electricity 
Commissioners  would  banish  all  difficulties  in  the  way 
of  such  a desirable  end.  Immediately  uppn  the  results 
of  any  constructive  organisation  becoming  apparent. 


Fortunately  there  is  a glimmer  of  hope,  and  ’»t  would 
appear  that  some  of  our  Bumbles  are  beginning,  to  see 
reason  and  appreciate  the  need  for  broader  and  more 
enlightened  views  on  the  general  question.  As  an 
example,  the  Birmingham-  Corporation  and  the  Shrop- 
shire, Worcestershire,  and  Staffordshire  Electric  Power 
Company  have  arranged  to  submit  to  the  Electricity 
Commissioners  a joint  scheme  for  the  development  of 
electricity  supply  in  the  South-West  Midland  district, 
comprising  certain  parts  of  Shropshire^  Staffordshire, 
Warwickshire,  and  Worcestershire.  This  company 
and  the  corporation  together  supply  98  per  cent,  of  the 
electricity  generated  in  the  district,  and  they  propose 
to  form  a joint  advisory  committee  to  co-ordinate  and 
enlarge  the  existing  undertakings.  By  mutual  agree- 
ment the  company  will  be  responsible  for  the  develop- 
ment of  the  remainder  of  its  area  under  its  Act,  with 
certain  restrictions,  and  the  corporation  will  be  respon- 
sible for  Birmingham  and  the  portion  of  the  electricity 
district  situated  in  Warwickshire. 


The  advisory  committee  is  to  consist  of  two  repre- 
sentatives of  the  company  and  two  of  the  corpora- 
tion, and  will  advise  on  the  operating  time-table  of  the 
undertakings,  the  best  load  factor  obtainable,  the  con- 
servation. of  fuel,  the  standardisation,  of  systems,  and 
other  matters.  This  scheme  forms  a most  remarkable 
example  of  a working  arrangement  between  a corpora- 
tion and  a company,  and  it  is  likely  to  be  of  the  utmost 
value  to  the  economical  and  efficient  progress  of  elec- 
tricity supply  over  the  area  for  whictKthe  two  are  as- 
suming joint  responistbihty.  It  is  an  example  which  I 
heartily  commend  to  the  notice  of  other  corporations 
and  neighbouring  supply  companies,  at  present  kept 
leagues  apart  bv  petty  jealousies  and  imagined  inter- 
ference with  each  other’s  vested  interests,  what  time 
the  consumer  foots  the  bill  and  awaits  tardy  and  over- 
due permission  to  connect  up  more  current-consuming 
devices. 
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There  is  a fund  of  humour  in  the  present  telephone 
ramp — as  our  Post  Office  friends  term  it.  Quite  re- 
cently the  Engineering*  Section  of  the 
Our  Telephones  Post  Office  foregathered  at  their 
and  Others.  annual  dinner,  when*  many  notabili- 
ties in  the  telephone  and  telegraph 
world  were  present,  and  there  was  quite  a lot  of  mutual 
back-scratching.  The  gist  of  the  defensive  speeches 
w<as,  44  We’re  doing  our  best  in.  a mighty  difficult 
undertaking,  and  if  the  public  don’t  understand  we 
cannot  help  it.”  No  doubt  they  are  doing  their  best 
at  headquarters,  and  the  faults  of  their  service  do  not 
lie  with  the  very  able  departmental  heads  of  the  Post 
Office  telephone  service.  The  trouble  is  deeper  seated, 
and  Lieut. -Colon el  0;Meara  was  very  near  the  mark 
in  his  recent  criticism!  of  the  organisation,  referred  to 
in  my  last  week’s  notes. 


The  gentlemen  who  conduct  affairs  at  the  G.P.O. 
do  not  realise  the  absurdity  of  some  of  the  rbd-tape 
methods  which  still  prevail  among  the  lower  orders  of 
their  vast  organisation.  The  oft-reported  sending  of 
half  a dozen  men  to  do  one  man’s  job  is  no  exaggera- 
tion, and  indicates  woeful  overlapping  of  duties  or  lack 
of  detailed  control.  A case  was  reported  to  me  in  the 
provinces  only  yesterday,  where  four  different  officials 
called  successively  at  a subscriber’s  premises  to  inves- 
tigate the  same  4 ‘ out  of  order  ” report,  and  each  in 
turn  left  without  doing  anything.  The  fault  was  sub- 
sequently and  mysteriously  cleared.  * I have  myself 
seen  £ gang  of  five  to  six  men  spend  a full  day,  with 
hand-cart  and  considerable  equipment  of  tools  and 
material,  fixing  two  wires  and  a chimney  bracket  to 
one  brick  chimney  on  the  house  I live  in.  I have  also 
seen  a man  come  and  recharge  the  Leclanche  cells 
associated  with  a certain  Post  Office  ’phone,  when  the 
fault  was  in  the  handset  cord.  I could  cite  numerous 
other  instances,  but  let  these  suffice.  Many  littles 
make  a mickle.  Immediately  following  that  engineer- 
ing dinner  came  an  announcement  that  the  deficit  on 
the  French  telephone  service  this  year  will  amount  to 
over  eight  millions.  • M.  Louis  Deschamps,  in  charge 
of  the  Post  Office  during  the  last  Administration,  says 
that  the  only  way  to  place  the  French  telephone  service 
on  a paying  basis  is  to  spend  sixty  millions,  take  it  out 
of  the  hands  of  the  Post  Office,  and  hand  it  over  to 
young  and  competent  engineers.  If  the  French  Chamber 
does  not  favour  this  proposal  the  only  alternative  is  to 
hand  the  telephones  back  to  private  enterprise,  as  it 
will  have  been  proved  that  the  State  is  unable  to  work 
them. 


So  it  would  seem  that  we  have  an  Entente  Cordiale 
eiven  in  the  matter  of  our  respective  telephone  troubles. 
What  a pity  the  news  did  not  come  through  in  time 
for  that  dinner ; it  would  have  added  further  zest  to  the 
speeches.  This  week  I spoke  to  a prominent  Dutch 
engineer  on  the  subject  of  telephones  in  Holland.  He 
said  that  his  country  had  quite  a decent  service,  but, 
like  everyone  else,  they  grumbled  occasionally  at  its 
drawbacks.  Apropos  of  the  dinner  speeches,  I see  that 
the  worthy  president  of  the  institution  does  not  find  the 
telegraph  service  all  that  could  be  desired  in  the  matter 
of  speed,  whilst  he  won’t  have  a telephone  at  his  house 
on  any  account.  Rather  a nasty  backhander  from  an. 
honoured  guest. 

Elektron. 


EARTHING  OF  FACTORY  AND  WORKS  INSTAL- 
LATIONS. 


In  the  July  issue  of  Installation  News  (Simplex  Conduits, 

' Ltd.),  “ Cadmus  ” writes  as  follows:  — 

As  every*  “ authorised  person  ” in  charge  of  electrical 
plant  on  premises  or  works  which  come  within  the  scope 
of  the  Factory  Acts  knows,  the  Home  Office  44  Electricity 
Regulations  ” require  that,  “ w*hen  necessary  to  prevent 
danger,  adequate  precaution.®  shall  be  taken  ...  by  earth- 
ing ...  to  prevent  any  met  ’ other  than  the  conductor  from 
becoming  electrically  charged,  ” and  that  in  extenuation 
Mr.  Gilbert  Scott  Ranv,  in  the  “Memorandum  of  Electricity 
Regulations,”  states:  4‘  In  an  installation  where  the  wires 
are  protected  throughout  by  substantial  metallic  tubing, 
the  earthing  can  be  simplified  by  making  the  separate  lengths 
of  tubing  electrically  continuous,  so  that  actual  connection 
with  earth  at  one  or  two  points  only  may  be  sufficient.” 

In  many  installations  it  will  be  found  that  the  attempt 
to  comply  with  this  regulation  has  been  made  in  a slip- 
shod manner,  and  that  the  earthing  arrangements  are  worse 
than  none,  as  they  give  rise  to  a false  sense  of*  security. 
It  is  a common  practice  to  terminate  the  conduit  carrying 
the  wires  to  a motor  several  inches  short  of  the  motor,  the 
earth  connection  being  made  by  a piece  of  comparatively 
light  cable  bared  at  the  ends,  one  of  w hich  is  secured  under 
a foundation  bolt  of  the  motor,  and  the  other  wrapped 
round  the  tube  and  “ tacked  ” with  a spot  or  two  of  soft 
solder.  This  does  not  make  either  a safe  or  a permanent 
job,  and  as  efficient  earthing  is  both  a protection  from  fire 
and  a safeguard  for  human  life,  too  much  attention  cannot 
be  paid  to  this  matter,  especially  in  view  of  the  fact  that 
a little  extra  expense  in  labour  and  material  may  save 
hundreds  of  pounds. 

In  an  installation  carried  out  in  Simplex  screwed  conduit, 
additional  conductors  for  earthing  purposes  are  unnecessary, 
and  the  untidy  pieces  of  “ earthing  wire  ” can  be  dispensed 
with,  conditionally  that  the  conduit  is  installed  as  intended 
by  the  designers  of  the  system. 

In  the  following  paragraphs,  some  of  the  methods  which 
can  be  adopted  to  earth  the  various  parts  wrhich  make  up 
an  installation  are  described,  the  aim  bein£  to  give  an 
account  of,  several  of  the  more  efficient  arrangements  which 
may  be  carried  out  with  a minimum  use  of  "special  con- 
ductors. 

In  the  first  place,  when  screwing  the  various  lengths  of 
conduit  together,  as  little  as  possible  of  the  screwred  portion 
should  be  left!  projecting  beyond  the  coupling,  and  whefe 
running  couplings  are  necessary,  these  should  be  secured 
by  lock  nuts  at  both  ends,  a \ T>cess  which  not  only  serves 
as  a mechanical  security,  but  also  assists  m making  the 
conduit  electrically  continuous.  Should  the  main  switch- 
board ,be  of  the  “Ironclad”  type,  very  little  difficulty  will 
be  experienced  in  making  an  efficient  earth  connection,  but 
if  the  board  is  of  the  open  type,  the  proposition  is  not 
so  straightforward.  In  the  case  where  the  conduit  ter- 
minates at  the  top  of  the  board,  the  various  runs  may  be 
secured  and  bonded  together  for  earthing  in  the  following 
manner.  A flat  bar  is  run" along  the  top  of  the  switchboard 
about  eight  or  nine  inches  from  the  back  of  the  panels; 
Simplex  44  outlet  nipples”  are  screwed  on  to  the  ends,  after 
which  the  nipiples  are  screwed  on  to  the  bar  in  the  usual 
manner.  The  end  of  the  tube  should  be  passed  through  a 
clearance  hole  in  the  bar  and  fitted  with  an  insulating  or 
lead  bush.  Should  the  various  runs  of  conduit  terminate 
at  the  bottom  of  tfie  board,  the  same  method  can  be  adopted 
except  that  the  tube  should  first  be  passed  through  the 
clearance  hole  in  the  bar,  the  outlet  nipple  then  screwed 
on  to  the  tube,  and  the  nipple  in  its  turn  being  screwed  to  - 
the  bar. 

Each  run  of  conduit  must  be  electrically  continuous  and 
where  it  is  necessary  to  enter  a switch  or  motor  starter, 
this  can  be  done  without  breaking  the  electrical  continuity 
by  means  of  a suitable  length  of  flexible  metallic  tubing 
at  one  end  of  wffiich  has  been  soldered  a screwred  reducer  to 
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fit  the  conduit,  and  at  the  other  an  outlet  nipple  as  shown 
in  Figs.  1 and  2.  . 

Many  motor  starters  are  so  constructed,  that  it  is  ditn- 
cult  to  make  the  conduit  electrically  continuous  without  the 
use  of  “earth  wires,”  as  the  deep  cover  over  the  front  of  the 
starter  is  mounted  directly  on  the  slate  base,  the  cover  or 
casing  being  stmply  provided  with  slots  to  clear  the  wires 
or  cables  which  are  attached  to  terminals  mounted  on  this 
slate.  The  desired  conditions,  however,  can  be  obtained  by 
the  means  described  below.  A piece  of  sheet  metal  £ in.  to 
3/16  in.  thick  %s  cut  to  a size  long  enough  to  cover  the 
slots  in  the  front  casing  or  cover  of  the  starter  and  about 
•twice  as  wide  as  the  depth  of  the  front  cover.  This  piece  c; 
metal  is  “ offset  ” or  “ joggled  ” about  § in.  or  £ in.  along 
the  middle,  and  one  side  is  drilled  so  that  the  plate 
can  be  bolted  or  screwed  to  the  back  part  of  the  starter, 
the  front  part  being  drilled'  to  take  the  outlet  nipple  end 
of  the  flexible  terminating  pieces  referred  to  above.  This 
arrangement  is  shown  in  detail  in  Figs.  3 and  4,  from  which 
it  will  be  seen  that  this  method  provides  "complete  protection 
for  the  wires  together  with  electrical  continuity  for  the 
tubing.  The -front  casing  can  also  be  removed  at  any  time 
for  examination  or  repafrs  without  disturbing  the  wiring, 
and  the  casing  of  the  starter  is  thus  earthed  in  a neat  and 
satisfactory  manner. 

The. earthing  of  fixed  motors  is  not  very  difficult  where 
the  machines  are  provided  with  a terminal  box,  which  forms 
part  of,  or  is  securely  attached  to,  the  motor.  The  conduit 
is  simply  taken  right  up  to  the  motor  and  screwed  into  the 
terminal  box,  which  should  have  a tapped  hole  for  its 
reception. 


Fig.  1.  Fig.  2.  Fig.  3,  Fig.  4. 


A mor©  satisfactory  method  is  to  make  up  the  final 
eighteen  inches  or  two  feet  of  the  conduit  run  with  one  of 
the  flexible  terminating  pieces  previously  referred  to,  tne 
outlet  nipple  end  being  screwed  on  to  the  terminal  bo£, 
and  the  reducer  end  on  to  the  conduit.  This  method  allows 
slide-rail  adjustments,  or  for  the  motor  to  be  dismantled 
at  any  time  with  a minimum  of  disturbance  to  the  wiring, 
since  to  disconnect  the  motor  all  that  is  required  is  to 
unscrew  the  flexible  tubing  from  the  terminal  box,  disjoin 
the  wires,  and  draw  the  whole  away  from  the  motor,  which 
is  then  free  for  removal  or  overhaul. 

Where  the  motor  is  not  provided  with  a terminal  box, 
this  very  convenient  adjunct  can  be  made  from  Simpler 
standard  boxes  and  porcelain  interior  fittings.  For  motors 
taking  up  to  30  amperes,  two  No.  5410  interiors  in  a No  1194 
adaptable  box  should  be  used. 

The  box  should  be  mounted  in  a suitable  position  on  the 
motor,  the  leads  to  the  terminals  from  the  windings  of  the  ^ 
motor  being  taken  through  a bushed  hole  in  the  motor 
frame  or  end  plate,  according  to  the  position  of  the  box. 
With  two  No.  5410  interiors,  the  connections  of  the  ter- 
minals can  be  arranged  to  suit  either  a shunt,  compound 
or  series  wound  D.C.  machine,  or  a stator  of  a wound  rotoi 
induction  motor.  Where  the  motor  is  of  the  squirrel  cage 
type  and  is  started  by  means  of  a “star-delta  ” switch,  three 
No.  5410  interiors  in  a No.  1199  adaptable  box  should  be 
used  which  will  give  the  necessary  six  terminals. 

Should  the  motor  take  a heavier  current  than  can  be 
carried  bv  the  above  interiors.  Simplex  large  junction  boxes 
of  a suitable  size  should  be  u±  d with  the  requisite  number 
of  interiors  which,  being  obtainable  in  single,  double  or 
triple  pole,  can  be  arranged  to  suit  any  type  of  motor. 

It  should  be  particularly  noted  that  Ihe  method  of  attach- 
ing conduit  to  switch  casings,  distribution  boards,  adaptable 


boxes,  etc.,  by  means  o if  passing  the  conduit  through  a 
clearance  hole  in  the  casing  or  box,  and  securing  by  a lock 
nut  on  each  side,  does  not  form  an  efficient  earth  connection 
as  the  writer  has  found  by  experience.  Outlet  nipples 
attached  by  well-fitting  screws  should  be  used,  or  the  casing 
drilled  and  tapped  and  the  conduit  screwed  into  the  tapped 
hole. 

After  making  the  conduit  of  an  installation  electrically 
continuous  throughout,  the  next  point  to  consider  is  the 
actual  earth  connection.  This  is  best  effected  by  means 
of  a copper  band  “wiped”  on  to  the  water  main  oh  the 
supjply  side  of  the  meter  and  main  valve.  To  do  this,  the 
main  must  of  course  be  dry,  but  w^here  this  is  impracticable, 
a good  earth  connection  may  be  made  by  means  of  a Simplex 
No.  6188  or  6189  earthing  grip. 

To  make  a permanent  job,  the  pipe  or  main  should1  first 
be  wrell.  cleaned,  and  then  the  earthing  grip  placed  on  the 
pipe  and  screwred  up  until  the  teeth  or  serrations  are  almost 
touching  tlfe  pipe  The  spaces  between  the  teeth  and 
between  the  grip  and  the  pipe  should  then  be  filled  up  with 
pasty  amalgam,  and  the  grip  screwed  up  tight.  This 
makes  a^  permanent  low  resistance  earth  connection,  the 
amalgafn  preventing  oxidation  of  either  the  grip  or  the  pipe. 

The  amalgam  may  be  prepared  by  1 melting  common 
plumbers*  solder  in  a ladle  and  then  adding  an  equal  weight 
of  mercury,  the  whole  feeing  wrell  stirred  and  afterwards 
allowed  to  clear. 

Should  any  point  be  not  quite  clear,  or  should  any  further 
information  on  the  subject  be  required,  the  wrriter  will  be 
pleased  to  answer  as  far  as  possible  any  queries  sent  to  the 
Editor  of  “Installation  News”  w-hich  may  arise  from  this 
article. 

ELEMENTARY  DETERMINANTS 

With  Special  Reference  to  Kirchhoff’s’  Laws. 

By  H.  P.  Few. 

Silver  Medallist  in  Telegraphy' etc. 

Eleventh  Article. 

. Note.— The  aim  of  these  articles  is  to  bring  out  prominently  the  ad  'art ages 
of  employing  determinants,  ip  conjunction  with  Kirchhoff’s  laws,  for  finding  current 
values  in  complicated  networks  of  conductors.  The  previous  articles  appeared  in 
our  issues  of  June  25,  August  6 and  2 7,  September  17,  October  22,  December  3, 1020 
February  25,  March  25,  Mav  6 and  June  24,  1921,  and  gave  an  account,  inter  alia 
of  Kirchhofrs  laws  and  corollaries.  Maxwell's  cyclic  equations,  general  methods  of 
evaluating  determinants,  application  of  determinants  to  finding  currentSalues  in 
simple  networks;  including  tho  Wheatstone  bridge,  the  Thomson  double  bridge 
the  bridge  duplex  system  of  telegraphy,  the  “ leak  ” system  of  telegraphy  etc  ! 
This  article  deals  with  a power  and  lighting  network.  \ 

Analytical  methods  are  sometimes  employed  in 
determining  the  current  values  in  power 'and  lighting 
networks,  the  object  being  to  ascertain' whether  the 
current  densities  efxceed  prescribed  maximum  limits. 


Fig.  26. 


Fig.  26  represents  a part  of  a power  network.  A 
current  of  ioo  amperes  is  led  in  at  A and  tapped  off  at 
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various  points  as  shown.  The  figures  represent  the 
resistances  of  the  conductors  alongside  of  which  they 
are  placed. 

As  there  are  three  meshes,  choose  three  of  the  leading 
off  points— say,  B , C and  D — and  assume  that  currents 
xt  y and  z respectively  flow  towards  the  leading  off 
points,  then  the  currents  in  all  the  other  conductors 
may  be  written  down  in  terms  of  x,y  and  z by  applying 
Kirchhoff's  first  law  to  each  junction.  Thus,  if  a current 
x flow  along  the  conductor  A B,  the  current  flowing 
along  the  conductor  A E will  be  *(100-*)  amperes ; 

I that  flowing  along  the  conductor  E L will  be  (100-x-z) 
amperes ; and  so  on. 

Applying  Kirchhoff's  second  law  to  the  mesh  A B G 
F E , we  have 

6*-8(io-*)-4(io-.r  +y)-5(25-%  +y)~4(go-x-z)  . 

-2  (1 00  -x-z)  -2(100  -x)  = o 
i.e.,  3i*-9;y +62=1005 W 

Taking  the  mesh  F G C H,  we  have — 

5(25-* +y)  +4(10  -x+y)  +ioy-i2(20-y)-6(40-y-z) 

-3(65  -y-*)  = 0 

t.e.,  gx~4oy~gz  =-510 (2) 

Similarly  with  mesh  D E F H — 

4*-6(20-r)  -6[4Q-y-z)  -3(65  -y-z)  -4(90  -x-z) 

-2(100  -x-z)  ='(J 

t.e.,  6x  +qy  +25*  =1115 (3) 

Solving  equations  (1),  (2)  and  (3)  for  x — 


i°°5 

I-510 

I1115 

-9 

-40 

9 

6 

' -9 

25 

3i 

-9 

6 

9 

-40 

“9 

6 

9 

25 

determinant  for  y is — 

3i 

*005 

■ 6| 

9 

-516 

-9 

a;  — ■ - 

6 

ms 

25 1 

A 

where^A  is  the  same  denominator  as  for  x . Expanding 
the  numerator  for  y — 

y =31  { (-510  x 25M1115  x -9) } -9(1005  x 25H1115 
x 6) } +6  { (1005  x -9)-(5io  x 6) } 

A 

= —^599°  =II  gg  amperes. 

-24052 

The  determinant  for  z is— 

31  -9  10051 

I 9 -40  -510 1 

iJ> 9 III51 

*“  A 

Expanding  this,  we  have — 

2 =31  { (1115  x -4o)-(-5io  x 9) } -9  { (1115  X9)  - (1005 
*9)  j +6} (510. x 9)  (1005  x -40) } 


current  in  F K=2$-x+y 

=25-29.43+11.88  =-7.45  amperes 
current  in  K G =10 -x+y 

=10-29.43+11.88  =-7.55  amperes 
the  minus  sign  indicating  that  the  current  flows  in  the 
opposite  direction  to  that  shown.  In  this  way,  the 
current  in  any  of  the  conductors  can  be  calculated. 


THE  CHARACTERISTICS  OF  THE  MULTI-SPEED 
INDUCTION  MOTOR.* 

By  F.  Creedy. 

(Concluded  front  page  409.) 

We  have  now  dealt  fairly  fully  with  the  characteristics 
of  a multi-speed  induction  motor  with  the  exception  of 
questions  of  efficiency  and  power  factor. 

Comparing  the  performance  curves  for  the  70  h.p.  motor 
previously  referred  to,  it  is  seen  that  the  efficiency  of  the 
machine  with  high  resistance  and  \vith  low  resistance  rotors 
on  the  same  speed  is  not  very  different,  while  the  power 
factor  of  the  machine  with  high  resistance  rotor  is  a good 
deal  less  than  that  of  the  machine  when  fitted  with  low 
resistance  rotor.  This  is  due  to  a method  which  gan  be 
employed' in  the  induction  motor  to  enable  a high  resistance 
rotor  to  be  employed  without  loss  of  over-all  efficiency.  The 
torque  of  th^  motor  is,  of  course,  proportional  to  the 
product  of  ampere  conductors  by  flux  density.  If,  there- 
fore, we  compare  two  motors  having,  say,  flux  densities 
in  the  ratio  of  1.5  to  1,  then,  in  order  to  give  the  same 
tfrque,  they  will  require  a number  of  rotor  ampere  con- 
ductors in  the  ratio  of  1 to  1.5,  the  machine  having  the 
stionger  flux  density  requiring  only  two-thirds  of  the 
cunent  in  the  rotor  bars  required  by  that  having  the  smaller 
flux  density;  two-thirds  of  the  rotor  current  means,  of 
course,  four-ninths,  or  less  than  half  of  the  rotor  isR  loss, 
and,  consequently,  if  we  wish  the  resistance  los£  to  be  the 
same  in  both  cases,  the  machine  with  a stronger  flux 
density  may  have  times  the  rotor  resistance  of  that  with 
the  weaker  flux  density.  This  method  was  adapted  in  the 
motor  illustrated  in  the  above  figures,  which,  by  means  of 
tappings  on  the  transformer,  was  adapted  to  operate  either 
with  a strong  or  a weak  flux;  the  strong  flux  used  with 
tne  high  resistance  rotor  involves,  of  course,  low  power 
factor,  and  this  is  the  explanation  of  the  nature  of  the 
curves  shown.  By  using  stallov  steel  punchings  the  iion 
loss  was  reduced  to  such  a small  proportion  of  the  whole 
that  the  increased  iron  loss  due  to  the  stronger  flux  pro- 
duced only  a negligible  effect  on  the  efficiency.  Thu^  by 
this  process  the  squirrel  cage  motor  can  be  adapted  to  give 
anv  desired  starting  torque  without  loss  of  efficiency  where- 
ever  we  are  prepared  to  sacrifice  power  factor  to  obtain 
this  result. 

A study  of  the  circle  diagram  for  such  a motor  shows  that, 
ignoring  small  differences  due  to  variations  in  efficiency, 
the  power  factor  depends  only  on  horse-power  load,  and 
not  on  the  speed.  At  low  speed,  of  course,  it  is  impossible 
to  obtain  a high  power  factor,  but  this  is  due  to  the  small 


* Abstract  of  Paper  read  before  the  London  Branch  r f the 
Association  of  Mining  Electrical  Engineers,  and  printed  m full 
in  The  Mining  Electrical  Engineer  for  May. 
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=33.25  amperes. 


It  will  be  found  that  these  values  satisfy  equations 
(1),  (2)  and  (3)  above. 

Knowing  the  values  of  x,  y and  z,  the  value  of  the 
current  in  any  part  of  the  network  may  be  obtained,  e.g., 
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horse-power  output  of  the  machines.  Further,  the  diagram 
shows  clearly  the  very  great  economy  iii  starting  current 
which  we  obtain  in  the  pole-changing  motor,  e.g.,  on  16 
poles  the  motor  absorbs  but  one-third  of  the  starting  current 
taken  with  the  six-pole  connection.  Since  the  motor  gives 
the  same  torque  at  all  speeds,  the  machine  can  nevertheless 
yields  a powerful  starting  torque  at  the  lowest  speed.  These 
results  may  be  further  confirmed  from  test  curves  which 
show  also  the  power  factors  of  the  machines.  On  the  higher 
speeds  the  power  factor  is  quite  equal  to  that  of  the  single 
speed  motors  of  the  same  rating,  but  it  inevitably  falls 
off  considerably  on  the  lower  speeds,  the  range  of  power 
factor  from  to(*  to  bottom  speed  being  something  of  the 
order  of  20  per  cent,  in  a motor  having  a speed  range  of 
^2  to  1 or  3 to  1.  This  drop  in  power  factor,  however,  as 
just  mentioned,  is  not  greater  than  that  which  is  usually 
fou  id  between  fbll  load  and  one-third  load  in  many  single- 
speni  induction  motors. 


We  have  now  described  fairly  fully  the  necessary  charac- 
teristics of  a multi-speed  induction  motor,  and  have  illus- 
trated them  from  test  results  obtained.  These  qualities  may 
briefly  be  summed  up  as  follows  : — 

(1}  While  continuous  speed  variation  is  not  possible,  any 
number  of  distinct  speeds  can  be  obtained  up  to  about 
six.  On  all  these  speeds  which  correspond  to  different 
pole  numbers  the  efficiency  will  be  approximately  the 
same,  declining  no  more  than  10  per  cent,  between 
Hop  speed  and  bottom  speed  in  motors  having  a speed 
range  of  3 to  i.  In  large  motors  these  variations 
will  be  very  much  less,  say  not  more  than  5 per  cent. 
Broadly  speaking,  the  reduction  is  caused  by  the  fact 
that  the  Josses  remain  practically  the  same  on  all 
speeds,  while  the  h.p.  output  goes  down  with  the 
reduction  of  speed. 

^2)  The  power  factor  will  decline  not  more  than  20  per 
cent,  between  the  highest  and  lowest  speeds  in  a small 
motor  having  the  same  speed  range.  Broadly  speak- 
ing again,  this  is  due  to  the  f^ct  that  the  magnetising 
volt  amperes  remain  the  same  at  all  speeds,  while 
the  true  power  input  is  reduced  in  proportion  to  the 
speed  by  the  reduction  of  tire  h.p.  output.  Again,  in 
large  motors  the  variation  may  not  be  more  than  10 
per  cent. 

{3)  The  rush  of  current  which  occurs  on  changing  speed 
may  be  minimised  by  having  a sufficient  number  of 
speeds  and  reduced  to,  say,  twice  full  load  current 
momentarily  if  the  steps  between  adjacent  speeds  are 
sufficiently  small. 

{4)  The  starting  torque  of  a machine  with  short-circuited 
secondary,  having  a speed  range  between  2 to  1 and 
3 to  1,  will  be  very  much  more  satisfactory  than  in 


a single-speed  motor,  a figure  of  full  load  torque  with 
twice  full  load  current  being  readily  attainable  in  a 
motor  having  a 3 to  1 speed  range. 

(5)  It  is  readily  possible  to  arrange  for  the  multi-speed 
motors  to  start  with  resistance  control  on  one  of  their 
speeds,  for  instance,  the  top  speed,  switching  over  to 

^ the  remaining  speeds  by  means  of  a contactor  panel 
in  the  manner  already  described,  so  as  to  entirely 
avoid  any  current  rush  on  change  in  speed. 

(6)  Methods  exist  whereby  motors  can  be  Built  having 
resistance  control  on  all  speeds.  Such  motors  can  be 
used  with  phase  advancers  as  unity  power  factor 
machines.  It  will  readily  be  conceded  that  machines 
haying  these  characteristics  go  a long  way  to  solve  the 
problem  of  the  variable  speed  A.C.  motor. 

It  will  now  be  of  interest  to  describe  some  of  the  Typical 
circuits  used  with  the  multi-speed  electric  motors,  vln  the 
smaller  sizes,  motors  without  resistance  control  are  used 
wherever  possible;  and  in  Figs.  1 and  2 arc  shown  diagrams 
of  connections  typical  of  three-phase,  three-speed  and  feur- 
speeil  motors.  It  will  be  seen  that  the  three-speed  motor 
requires  a drum  controller  having  15  fingers,  while  the 
four-sf  eed  motor  requires  21  fingers. 

For  two-phase  motors  a somewhat  larger  drum  controller 
is  required  ; this  is  spaced  for  28  fingers,  of  which  24  are 
fitted  for  a two-phase,  four-wire  system.  In  the  larger  sizes 
the  controller  is  frequently  made  up  with  two  drums  geared 
together. 


/ a j 4 


VW*  now  come  to  the  case  where  speed  control  is  required 
by  the  use  of  resistance,  or  where  exceptionally  heavy  torques 
have  to  be  dealt  with,  and  consequently  resistance  starting 
is  essential.  In  Fig.  3 is  shown  a two-speed  motor  capable 
of  giving  resistance  control  on  one  of  the  speeds.  The 
same  diagram  is  available  for  a motor  giving  four  and 
six,  six  and  eight,  eight  and  twelve  poles,  etc.,  the  resist- 
ance control,  however,  being  on  the  six-pole  or  twelve- 
pole  speed.  It  will  be  seen  that  the  switching  is 
of  extreme  simplicity,  , there  being  a three-bladed 
double  throw  switch  instead  of  a drum  controller, 
the  motor  having  only  ten  terminals,  six  for  the  primarv 
circuits  and  four  for  the  secondary.  The  secondary  resist- 
ance is  of  the  standard  two-  three-phase  ty  pe. 

Considering  this  as  arranged  for  pix  and  eight  poles,  with 
the  switch  in  the  position  corresponding  to  six  poles,  the 
resistance  circuit  is  gradually  closed  and  the  machine  starts 
with  a powerful  torque,  just  like  a standard  slip-ring  induc- 
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tion  motor,  and  when  the  resistance  has  been  cut  out, 
reaching  top  speed,  say  1,000  r.p.m.,  at  50  cycles.  If  it  is 
required  to- run  at  a reduced  speed  of  750  r.p.m.,  sufficient 
resistance  is  inserted  to  bring  the  speed  down  to  750  r.p.m. 
at  the  load  on  which  the  machine  is  running.  The  switch 
is  then  changed  from  the  position  corresponding  to  the  six 
poles  to  that  corresponding  to  the  eight  poles,  when  the 
apparatus  continues  to  run  at  750  r.p.m.,  the  resistance 
being  automatically  cut  out  without  any  further  changes  of 
connections.  When  arranged  for  a four  and  six-pole,  of  course 
the  resistance  control  is  only  on  the  lower  of  the  two  speeds. 
Under,  these  circumstances  the  machine  will  start  with  a 
powerful  torque  taking  reduced  starting  current,  as  com- 
pared with  the  standard  single-speed  machine.  For  instance, 
to  obtain  twice  full  load  torque  with  a standard  machine 
requires  twice  full  load  starting  current,  while  with  a Two- 
speed  machine  of  the  type  we  are  now  considering,  twice 


Fig.  4. 


full  load  torque- can  be  obtained  with  ij  times  the  full  lead 
current.  Having  reached  the  six-pole  speed,  viz.,  1,000 
r.p.m.,  it  is  necessary  to  switch  over  in  one  step  to  the 
higher  speed  of  1,500  r.p.m.  without  the  use  of  resistance, 
which  in  the  case  of  large  machines  may  not  be  permissible. 
To  overcome  this  difficulty  a somewhat  more  elaborate 
diagram  has  been  prepared  : Fig.  4 shows  this,  in  which  a 
six-bladed,  two-way  switch  is  required  and  two  three-phase 
rheostats,  there  being  altogether  15  terminals  on  the  motor. 
The  rheostats  are  usually  connected  by  a link,  so  that  they 
may  both  be  operated  by  a single  handle. 

Bv  the  use  of  these  circuits  a motor  having  resistance 
control,  and  which  is  capable  of  changing  over  from  a 
four-pole  to  a six-pole  speed  without  shock  in  the  manner 
just  described,  may  be  constructed. 

The  author  is  indebted  to  one  of  his  licensees,  the  Electric 
Construction  Co.,  Ltd.,  for  help  in  preparing  his  paper. 


Questions  and  Answers  by  Practical  Men. 

BULBS. 

' Questions:  IF#  invite  our  readers  to  send  us  questions,  preferably  on 
technical  problems  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  " Answers  to  Correspondents  " or  replies  will  be  invited  from  our 
readers . One  shilling  will  bs  paid  for  the  question  whieh  ws  select  for 
competitive  replies  in  this  column. 

AJfswMR a : A fee  of  10#.  will  be  paid  for  the  answer  whioh  we  consider 
shows  the  greatest  merit,  and  5#.  for  the  one  we  select  as  second  best. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  con- 
ciseness. a*  well  a#  accuracy.  The  Editor  reservee  the  right  to  mate 
no  aioard,  or  to  accept  only  one  reply,  if,  in  h is  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts , if  unaccepted,  should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a " nom  de  plume,"  but,  both,  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manusoript  as  a guar  antes  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  6#  awarded 
to  tAs  six  competitors  who  win  the  first  or  second  prize  the  most  time * 
during  the  next  twelve  months. 

The  words  " Questions  and  Answers /•  or"  Q ” and  "A"  should  be 
placed  at  the  top  left-hand  oomer  of  all  letters  intended  for  this  column*. 


Question  No.  121. 

Can  any  reader  give  me  full  details  of  the  use  and  opera- 
tion of  the  Tesla  coil?— J.E.H. 

Question  No.  122. 

Please  can  any  reader  give  me  full  details  of  checking  the 
ratios  of  various  transformer  connections,  preferablv 
“ Scott,”  “Zig-zag,”  etc.? — J.E.H.  . 

(Replies  to  Questions  Nos.  12 1 and  122  must  be  received 
not  later  than  July  30,  1921.) 


A STUDIO  ARC  LAMP. 


The  semi-enclosed  studio  arc  lamp,  illustrated  below,  has 
been  designed  by  the  General  Electric  Co.,  Ltd.,  to  use 
ordinary  “Witton”  carbons  instead  of  the  white  flame 
carbons  necessary  with  open  type  lamps  in  photographic 


and  kinema  studios.  Superior  results  are  also  claimed.  It 
will  be  noticed  that  the  mechanism  chamber  is  level  with 
the  globe  and  behind  the  reflector,  thereby  reducing,  day- 
light shadow  to  a minimum.  Incidentally  the  design  brings 
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the  heavy  parts  low  down,  so  that  the  lamp  may  be  fastened 
to  a stand  a good  height  from  the  floor  without  the  con- 
trivance becoming  top-heavy.  Further,  the  operating 
solenoid  is  so  far  from  the  globe  that  the  long  lever  gives 
a large  multiplication  of  the  movements  of  the 
solenoid  core  and  gives  the  long  strike  to  the 
carbon  essential  in  lamps  burning  long  actenic 
arjcsL  The  accessibility  of  the  various  parts  is 
evident  from  the  illustration,  while,  owing  to  the  length 
of  lever  used  to  lift  the  clutch  gear,  the  line  taken  up  by 
the  lifting  links  attached  to  the  clutch  is  always  practically 
on  the  centre  line  of  the  carbon,  thus  eliminating  side 
frictjon  on  the  carbon  or  holder.  The  top  carbon  can  be 
removed  or  inserted  without  removing  the  bottom  carbon. 
The  globe  cap  is  of  spun  steel  and  works  on  a ball  socket, 
through  the  centre  of  which  the  upper  carbon  is  guided. 
The  (bottom  carbon  holder  is  also  on  the  ball-and-socket 
principle.  Thus  the  arrangements  permit  of  the  carbons 
being  brought  and  maintained  in  alignment. 

The  lamps  run  on  either  A.C.  or  D.C.,  and  should  be  con- 
nected in  parallel  on  200  to  250  volt  circuits.  For  average 
work  16-c.p.  lamps  are  recommended.  The  lamps  are  also 
suitable  for  blue  printing. 


Reviews  of  Books,  Sic. 


[Books  noticed  in  this  column  will  be  sent  from  Elec- 
tricity X>ffice  to  any  part  of  the  world , for  the  published 
Price , plus  ten  per  cent . for  postage  (minimum  2d.)  and 
orders  will  be  appreciated. 

High  Tension  Switchboards.  By  Henry  E.  Poole. 
114  pp.,  22  figs.  (Pitman,  2s.  6d.  net.) — This  volume  sup- 
plements the  companion  primer  on  H.-T.  Switchgear  by  the 
same  author.  It  places  before  the  reader  a brief  outline 
of  the  intricate  subject  of  H.-T.  switching  for  central  and 
substations,  as  well  as  for  factories  and  collieries  obtaining 
their  electrical  supply  from  public  mains ; the  requirements 
"necessary  to  be  fulfilled  in  all  cases,  together  with  information 
concerning  the  design  and  construction  of  up-to-date  boards 
being  given.  Types  of  mining  boards  as  well  as  furnace 
control  and  other  special  boards  are  referred  to,  and  there 
is  a chapter  devoted  to  protective  gear — this  is  not  exhaus- 
tive, but  the  well-established  systems  come  in  for  illus- 
trative mention.  It  must  be  remembered  that  the  treatment 
in  a “primer”  cannot  well  go  into  critical  detail,  but  there 
can  'be  no  doubt  but  thaf  a simple  treatment  of  the  subject 
of  H.-T.  Switchgear  was  badly  wanted,  and  this  volume 
will  meet  the  requirements  of  many.  For  some  it  will 
be  sufficient  and  for  others  will  serve  as  an  excellent  intro- 
duction to  a more  extended  study  of  the  subject. 

Electrical  Installation  Work.  By  J.  H.  Havelock. 
366  pp.,  about  130  figs.  (Lockwood.  15s.  net.) — This 
book  has  been  written  for  those  in  the  electrical  trade  who 
are  familiar  with  the  principles  of  magnetism  and  elec- 
tricity and  have  an  elementary  knowledge  of  practical 
mathematics,  and  is  particularly  adapted  to  the  require- 
ments <yf  students  of  installation  wiring  work.  By  the 
term  “student  ” we  mean  anyone  desirous  of  improving 
his  knowledge  of  his  work  and  of  bettering  his 
position.  It  falls,  therefore,  in  the  category  of  text  books 
rather  than  in  that  of  books  of  reference,  though 
it  is  well  W’orthy  of  a place  on  the  bookshelf.  The  treat- 
ment of  the  subject  is  on  broad  lines,  and  oonsequentl y it  is 
not  surprising  that  in  just  one  or  two  items  it  is 
a little  weak,  particularly  on  heating  and  cooking.  On 
electric  lamps,  too,  some  fault  could  found  but  not  of 
a serious  nature.  It  should  here  be  stated  that  in  no  part 
is  space  devoted  to  a routine  description  of  practical  work, 
but  throughout  can  be  traced  an  effort  to  enlist  intelligent 
interest  in  the  theory  and  applicaion  of  electrical  principles. 
Considerable  tabular  matter  is  given  concerning  cables  and 


wires,  fuses,  specific  resistances,  etc.,  while  the  I.E.E. 
wiring  rules,  Lloyd’s  rules  and  tables  of  logarithms  are 
aeproduoed.  The  different  systems  of  wiring  are  also 
compared  in  tabular  manner,  and  there  are  many  half-tone 
and  explanatory  line  diagrams,  besides  switch  controls, 
bell,  telephone,  electric  light  and  motor  circuits,  etc  The 
book  is  divided  into  three  sections.  Section  I.  is  devoted 
to  electrical  calculations  and  contains  a collection  of  mis- 
cellaneous problems  (with  the  correct  answers).  Section  II. 
deals  with  the  theory  and  practice  of  electrical  installation 
work,  from  bells  and  telephones  to  dynamos  and  motors, 
n.eters,  fuses,  primary  and  secondary  batteries  being  also 
dealt  with.  Section  III.  impresses  the  need  of  sketching 
and  making  simple  diagrams  of  connections,  after  which 
several  examples  of  diagrams  of  circuits  in  common 
use  are  given.  The  present  work' is  really  a second  edition, 
enlarged  and  revised  to  date,  except  in  one  or  two  minor 
points  previously  noted,  of  Mr.  Havelock’s  “Electric  Wire- 
men’s  Work,”  and  can  substantiate  the  claim  to  being  “a 
practical  handbook.” 


Radiographic  Technique.  By  T.  Thorne  Baker.  196  pp., 
63  figs.  (Constable.  15s.  net  ). — “Just  as  many  people 
ignorant  of  pure  photography  think  that  the  possession  of 
a good  camera  or  a fine  lens  will  secure  the  production  of 
excellent  photographs,  so  rihe  radiologist  is  often  led  to 
imagine  that  high-power  installations  and  lavish  equip- 
ment must  lead  to  the  best  radiographic  results.”  This 
extract  from  the  preface  indicates  the  object  of  the  book  — 
an  exposition  of  the  details  of  photographic  technique,  of 
which  knowledge  is  so  necessary  in  radiographic  practice. 
Chapter  I.  deals  with  the  scope  of  X-ray  work,  apparatus 
and  fault  location,  then  follow  chapters  going  thoroughly 
Into  the  various  aspects  of  the  photographic  side,  the  letter- 
press  being  added  by  reproductions  of  good  and  bad  results. 
Finally,  a r6sum6  of  the  industrial  applications  of  X-rays  is 
given  and  appendices;  of  useful  information,  including  a 
description  of  the  Coolidge  tube,  complete  the  work. 


EDMUNDSON’S. 


The  difficulties  under  which  small  electricity  under- 
takings have  been  compelled  to»  operate  owing  to 
Government  control  during  and!  since  the  war  was 
forcibly  brought  out  by  the  chairman  of  Edmundson’s 
Electricity  Corporation,  Ltd.,  at  the  24th  Ordinary 
General  Meeting,  on  the  30th  ult.  Although  the  busi- 
ness has  nearly  doubled  since  1913,  the  company  can 
not  even  make  such  a meagre  return  as  -before  the  war, 
as  although  most  of  the  maximum  rates  haJve  been 
granted,  any  further  adjustments  can  only  be  made 
under  the  powers  of  the  Statutory  Undertakings  (Tem- 
porary Increase  of  Charges)  Act,  1918,  which  re- 
stricts profits  to  an  amount  sufficient  to  yield  three- 
quarters  of  the  average  pre-war  dividend.  Although 
costs  will  probably  fall,  the  company  will  get  little 
or  no  benefit  until  the  statutory  restriction  is  removed. 
Provision  is  made  for*  this  in  the  Electricity  (Supply) 
Bill  now  before  Parliament,  but  owing  to  opposition 
on  several  clauses  it  is  very  problematical  when  the 
Government  will  proceed  with  it.  The  Cumulative 
Preference  dividend  is  one  year  in  arrear,  and  the 
Ordinary  shareholders  have  received  no  dividend  for 
15  years. 


Holidays. — The  Works  of  the  London  Electric  Firm,  Croydon, 
will  be  closed  for  the  annual  holiday  from  the  evening  of  Friday, 
July  29,  until  the  morning  of  Monday,  August  8,  but  a small 
riaff  will  be  kept  in  attendance  to  deal  with  urgent  business. 
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Various  Items. 


China. — The  Ta  Tung  Electric  Light  Company,  Shansi, 
organised  by  Sung  Fa-hsiang  has  been  granted  a registration 
in  the  Chinese  Ministry  of  Communications. 

Another  Snub  for  Science.— Having  thrown  electric  bulbs 
into  the  road  and  produced  loud  explosions  in  order,  as  he  told 
the  magistrates,  to  bring  down  the  rain,  Alfred  Spence,  an 
Eastbourne  householder,  Was  recently  fined  for  “ depositing 
glass  on  the  highway.” 

Personal.— Mr.  William  C.  Jeary,  late  of  The  General  Electric 
Co.,  Ltd.,  Armorduct  Manufacturing  Co.,  Ltd.,  Magic  Appli- 
ances, Ltd.,  and  recently  Manager  for  Great  Britain  for  N.  V. 
Telga,  Amsterdam,  is  now  Managing  Director  of  The  Jeary 
Electrical  Co.,  Ltd.,  8,  Lambeth  Hill,  Queen  Victoria  Street, 
which  Company  has  been  formed  for  the  purpose  of  taking  over 
the  business  of  the  late  Mr.  G.  Braulik.  Mr.  Jeary  will  be 
pleased  to  hear  from  all  old  friends  at  above  address. 

Finance. — The  Directors  of  the  Charing  Cross  West  End  and 
City  E.S.  Co.,  Ltd.,  have  declared  an  interim  dividend  on  the 
Ordinary  shares  of4  the  West  End  Undertakings  for  the  half 

year  ended  June  30,  1921,  at  the  rate  of  3s.  per  share. 

The  Directors  of  the  Marconi  International  Marine  Com- 
munication Co.,  Ltd.,  report  an  excellent  balance  sheet  for 
the  year  1920,  and  recommend  a diwdend  of  10  per  cent,  which 
with  the  interim  dividend  of  5 percent,  paid  January  1,  will 
make  a total  of  15  per  cent,  for  the  year. 

Development  of  Power  Alcohol. — As  a consequence  of  the 
removal  of  the  duties  and  restrictions  on  the  importation  and 
manufacture  of  power  alcohol,  we  -are  informed  by  the  Alcohol 
Fuel  Corporation,  Limited,  of  7,  Princes  Street,  Westminster, 
S.W.i,  that  they  hope  shortly  to  put  into  operation  the  pre- 
liminary arrangements  they  have  made  for  the  production 
and  sale  of  Natalite  Motor  Spirit  in  the  United  Kingdom.  In 
this  connection,  Mr.  E.  S.  Shrapnell-Smith,  Mr.  Geo.  W. 
Watson,  Mr.  H.  G.  A.  Harding,  and  Mr.  J.  Stanley  Arthur 
have  been  retained  as  technical  advisers  to  the  Corporation. 

“ The  Mexican  Review. *^—The  July  issue  of  this  papei,  which 
is  published  in  Washington,  D.C.',  U.S.A.,  13  as  usual  full,  of 
interesting  matter,  and  continues  to  write  strongly  in  favour 
of  the  steady  resumption  ofjjerfect  harmony  between  Mexico 
and  the  United  States,  a project  which  is  sure  to  have  the 
support  of  all  right  thinking  politicians.  One  article  deals 
with  the  probable  close  association  of  the  ancient  Chinese  and 
Aztec  civilisations,  and  another  describing  the  wonderful 
floating  islands  of  Xochimilco  makes  one  wish  to  spend  a holiday 
in  this  particular  district.  Altogether  a very  readable  number. 

Keenness  of  Foreign  Competition. — Engineering  employers 
with  whom  I have  discussed  the  future  of  British  industry  are 
of  the  opinion  that  the  public  do  not  realise  how  very  keen 
foreign  competition  is.  Continental  and  American  firms 
are  undercutting  us  in  practically  every  direction,  largely 
because  their  costs  of  production  are  much  lower  than  ours. 
Foreign  engineering  products  are  selling  in  this  country  at 
prices  at  which  our  firms  simply  cannot  look.  Boiler  tubes 
of  German  manufacture  are,  for  instance,  purchaseable  here 
for  half  the  money  it  costs  us  to  turn  them  out.  Our  workers 
should  look  facts  like  that  squaiely  in  the  face.  (Daily  Press.) 
— The  question  is  will  they  ? It  appears  as  if  in  many  cases 
the  workers  would  rather  starve  than  act  on  the  principle  that 
half  a loaf  is  better  than  no  brehd. 

Electro- Harmonic  Society.— At  the  annual  general  meeting, 
which  was  held  on  the  20th  inst.,  the  members  present  re- 
corded with  regret  the  sad  loss  which  the  Society  had  incurred 
in  the  death  of  Mr.  T.  E.  Gatehouse,  and  an  appropriate 
resolution  of  appreciation  of  his  services  for  over  35 
years  was  carried  in  silence.  Sir  Wm.  Noble,  Mr.  F.  H. 
Nalder,  Mr.  Dunn,  Mr.  New  and  Mr.  Moss  were  elected 
members  of  the  committee,  and  the.  secretary  announced 
that  arrangements  had  been  made  for  concerts  to  be  held  at 
the  Cannon  Street  Hotel  on  the  following  dates  : Oct.  14,  Nov. 
11,  Dec.  1 6,  1921  ; Jan.  13,  Feb.  10,  March  10,  1922.  The 
subject  of  the  increase  in  the  annual  subscription  was  discussed 
at  length,  and  ultimately  it  was  resolved  that  it  should  be  raised 
to  one  guinea,  but  that  the  entrance  fee  of  5s.  should  be 
dropped. 


Trade  Notes, 

“gZ  ” Electric  Lamp  and  Supplier  Go.,  Ltd.  (73,  Newman  Street, 
W.i),  have  issued  a new  folder  dealing  with  the  Electrolux 
Portable  Cleaning  Apparatus.  Supplies  will  be  gladly  over- 
printed free  of  charge  with  names  and  addresses  of  Trade  buyers. 

Messrs.  Chamberlain  & Hookham,  Ltd.  (Solar  Works,  Bir- 
mingham), have  been  successful  in  securing  contracts  for  a 
twelve  months’  supply  of  electricity  meters  to  the  Municipa- 
lities of  Glasgow,  Battersea,  Belfast,  Gloucester,  Islington, 
Bath  and  Llandyther.  , 4 

A new  leaflet  received  from  the  Midland  Electric  Manufacturing 
Go.,  Ltd.  (Barford  Street,  Birmingham),  illustrates  and  prices 
the  500  volt  “ Baby  Paragon  ” ironclad  switch  and  com- 
bined switch  and  fuse,  also  the  10/15  amp.  “ Baby  Kantark  ” 
ironclad  cut-out.  These  devices,  it  will  be  remembered,  are 
small,  neat  and  most  satisfactory  for  light,  power  and  heat 
control. 

No.  2 of  K.  and  J.  News  (Kenrick  & Jefferson,  Ltd.,  22, 

St.  Andrew  Street,  E.C.4)  deals,  with  K.  & J.  methods  of 
improving  the  efficiency  of  office  work,  e.g.,  there  is  the  tele- 
phone account  pad,  filing  system,  telegram  record  book,  K.  & J. 
Super  Fountain  Pen,  with  the  “difficult  to  break”  nib,  as 
previously  illustrated  in  our  columns,  and  also  many  other 
important  items. 

Messrs.  Wm.  Geipel  & Co.  (72a,  .St.  Thomas  Street,  London, 
S.E.t)  have  acquired  the  business  of  Quoad  Electric  Firtf  (Stock, 
plant,  patents  and  goodwill)  as  a going  concern.  They  have 
made  special  provisibn  for  the  manufacture  and  sale  of  these 
fires  at  their  St.  Thomas  Street  works,  where  they  will  produce 
the  whole  range  of  apparatus  listed  in  the  Quead  Catalogue. 
All  correspondence  should  now  be  addressed  : Wm.  Geipel  and 
Co.,  Quead  Department,  72a,  St.  Thomas  Street,  London, 
S.E.i. 


Telegrams  ; — *' Mic&mini,  Wandsouth,  London."  Telephone : Putney  405, 

BRITISH  MICAGo.,Ltd 

(Contractors  to  H.M.  Government.) 

ELECTRICAL  INSULATING  MATERIAL  MANUFACTURERS 
Lebanon  Read  Work*.  Wandsworth,  London.  S.W.  18. 

MICA,  COMMUTATOR  SEGMENTS,  MICANITE  SHEETS,  TUBES, 
RINGS,  WASHERS,  MICA  POWDER,  FIBRE,  PRESSPAHN  AND 
INSULATING  PAPERS,  CLOTHS,  TAPES,  Ac.  MICA  IMPORTERS. 


CONNOLLY’S  (BLACKLEY)  Ltd., 

MANCHESTER. 

Insulated  Wires  and  Gables  of 
all  Descriptions, 


You  may  handle 

LIVE  WIRES 

WITH 

OSELEY’S 

PURE  PMA 

RUBBER  GLOVES 

SOFT,  DURABLE. 

Sample  9/6,  sent  on  approval 


DAVID  MOSELEY  & SONS,  LTD. 

ARDWICK.  MANCHESTER 
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ELECTRIFICATION  OF  MELBOURNE  RAILWAYS. 

The  electrification  of  the  Melbourne  suburban  railways, 
besidfes  providing  an  infinitely  better  service,  is  effecting  a 
saving  of  nearly  £200,000  a year. 

The  scheme  comprises  a power  house,  high  tension  feeder 
cables,  16  sub-stations,  145  milks  of  track  with  overhead 
wiring,  and  rail  (bonding,  the  conversion  of  702  carriages, 
replacement  of  a large  -portion  of  the  existing  signalling 
system  and  construction  of  workshops  for  inspection  and 
maintenance  cf  car  equipment  The  capacity  of  the  New- 
port power  house  is  equivalent  to  100,000  h.p.  Electric 
trains  .travel  at  31  per  cent,  higher  schedule  speed  than 
steam-hauled  suburban  trains.  This  is  (largely  owing  to  the 
rapidity  with  which  maximum  speed  is  attained  on  leaving 
stations.  The  large  condensing  plant  at  Newport  power 
house  was  manufactured  by  a local  engineering  firm.  Aus- 
tralian-made copper  wire  to  'the  value' of  £110,000  is  being 
used  in  overhead  equipment,  and  arrangements  have  been 
made  with  contractors  to  utilise  only  Australian  copper  for 
cables  and  other  conductors.  The  8,000  tons  of  structures 
to  be  erected?  along  the  tracks  will  be  manufactured  locally, 
and,  as  far  as  practicable,  from  Australian  steel.  Aus- 
tralian-ui^de  cement,  when  procurable,  is  being  used  for 
foundations  of  the  structures,  and' the  sub-stations  will  be 
built  as  far  as  practicable  from  Australian-made  materials. 
Owing  to  the  war  and  to  post-war  conditions,  it  has  been 
impossible  to  obtain  from  abroad  by  the  d>ue  dates  the 
balance  of  electrical  equipment  required  for  the  completion 
of  the  scheme.  This  equipmenr  must  necessarily  be  im- 
ported owing  to  inability  to  obtain  it  in  Australia.  The 
delay  has,  however,  enabled  numerous  recent  engineering 
Improvements  to  be  embodied  in  the  scheme. 

Concerning  ithe  financial  advantages  of  the  scheme,  it  is 
■stated  by  the  Railway  Commissioners  that  to  operate  the 
present  electric  service  Newport  power  house  requires  ap- 
proximately 54,000  tons  of  coal  per  annum,  costing  £ 70,000 . 
To # provide  with  steam  locomotives  an  equally  frequent 
-service,  but  at  much  low  er  speeds,  would  require  91,000 
tons,  costing  £128,000  per  annum.  The  annual  saving 
compared  with  a slower,  but  equally  frequent,  steam  service, 
Is  therefore  £58,000.  If  the  cost  of  coal  for  additional 
trains  provided  under  electrification  were  deducted,  there 
would  still  remain  an  annual  saving  of  at  least  £46,000. 
A steam  train  requires  three  men  tjo  operate  it,  whereas 
an  electric  train  needs  only  two.  As  a result,  notwithstand- 
ing the  more  frequent  service,  Ihe  number  of  men  now 
required  to  operate  the  trains  on  fines  so  far  electrified  are 
54  fewer  than  were  employed  under  steam  conditions.  At 
the  same  time  the  amount  of  rolling-stock  used  on  these 


lines  has  been  reduced  by  50  locomotives  and  25  cars.  Bv 
these  means  savings  :n  wages,  interest  on  cost  of  released 
rolling-stock  and  in  maintenance  of  same  already  amount 
to  not  less  than  £50,000  per  annum.  (Since  electric  ser- 
vices commenced  there  has  been  a growth  of  revenue  on 
all  suburban  lines,  but  the  increase  on  electrified  lines  has 
been  considerably  in  excess  of  the  average.  'The  difference 
is  undoubtedly  due  to  the  better  service  provided  under 
electric  conditions.  Records  indicate  that  the  value  of  this 
additional  revenue,  created  by  the  electrification  of  only  five 
lines,  will  not  be  less  than  £95,000  per  annum.  The 
apparent  monetary  benefits  derived  from  electrifi cation  ol 
five  lines  are  : — 

Per  Annum. 


Saving  in  coal  ...  ^46,000 

Saving  in  staff  and  rolling-stock 50,000 

Increased  revenue  due  to  better  service  95,000 


Total  ...  £ 191,008 


An  important  further  increase  of  revenue  is  forecasted 
as  a result  of  elimination  of  smoke,  which,  w hen  the  scheme 
is  complete,  will  permit  of  office  buildings  and  shops  being 
constructed  on  railway  premises  at  Flinders  Street  and 
Princes  Bridge.  The  rentals  from  such  oonvenientlv  situ 
ated  buildings  will  .be  considerable.  The  higher  speed  01 
electric  trains  and  their  flexibility  at  terminals  enable  a 
much  greater  volume  of  traffic  to  be  handlled  with  the  same 
tracks  and  stations  than  is  possible  under  steam  service.  In 
this  way  electrification  has  postponed  the  necessity  for 
costly  duplications  and  extensions.  In  19112  it  was  esti- 
mated that,  without  electrification,  additional  suburban  facili- 
ties costing  £2, 100,00c  would  be  required  before  1927.  In 
view  of  subsequent  increase  in  prices,  there  is  little  doubt 
that  the  work  would  actually  cost  more  than  £3,000,000. 
Interest  on  this  sum  has  been  saved  for  the  period  by  wdiich 
electrification  enables  the  work  to  be  deferred.  If  the 
period  gained  were  ten  years,  as  seems  probable,  the  accu- 
mulated saving  in  interest  alone  would  be  approximately 
£1,500,000. 

In  regard  to  suburban  goods  service,  it  is  pointed  ou-l 
that  an  electric  locomotive  uses  power  only  when  working, 
whereas  a steam  locomotive  necessarily  burns  coal  at  all 
times  when  on  the  road.  Suburban  goods  trains  are  often 
unavoidably  <ddlayed  in  sidings  for  long  periods,  during 
which  much  coal  is  burned  and  wages  paid,  but  no  work 
is  done.  To  eliminate  this  waste  and!  further  economise  in 
staff,  it  is  intended  to  introduce  electric  locomotives  for  use 
on  suburban  goods  wofk  and  also  for  shunting  purposes.  As 
the  traffic  on  main  country  lines  develops,  it  wifi  become 
justifiable  to  electrify  busy  sections  which  are  within  reason- 
able distance  of  a cheap  power  supply.  Investigations  are 
already  being  made  to  determine  which  lines  offer  good  pros- 
pects  of  financial  success. 

The  capital  cost  of  the  present  scheme,  when  completed, 
will  be  approximately  £5,000,000,  involving  an  annual  in- 
terest bill  of  about  £250,000.  At  present  44$  miles  are 
electrified,  leaving  984  miles  yet  to  be  converted.  There 
will  also  be  new  working  expenses  in  operation  of  power 
house  and  sub-stations,  maintenance  of  electrical  equipment, 
and  increased  cost  of  maintaining  tracks,  due  to  denser 
traffic,  higher  speeds  and!  greater  weight  of  edectric  trains. 
For  the  lines  now  electrified  these  additional  expenses 
amount  to  about  £90,000  per  annum.  The  ultimate  in- 
creased working  expenses  when  the  scheme  is  completed 
cannot  yet  be  accurately  stated,  but  should  not  be  more 
than  £250,000  per  annum.  The  total  estimated!  additional 
interest  and  working  expenses  for  the  whole  electrification 
scheme  may  therefore  be  set  down  at  ,£500,000  per  annum. 
Against  this  should  be  set  the  economies  and  additional 
.revenue  resulting  from  electrification.  Onflv  one-third  of 
the  suburban  lines  has  yet  been  electrified,  but  the  finan- 
cial benefits  recorded1  already  amount  to  £191,000  per 
annum.  To  this  must  be  added  a considerable  sum  which, 
but  for  electrification,  would  have  had  to  be  paid  annually 
for  interest  on  the  cost  of  the  additional!  facilities  for  steam 
traction  that  would  have  been  required.  The  lines  still  to 
be  electrified,  in  some  cases,  traverse  sparsely  settled  areas. 
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and  should  produce,  in  the  future,  a greater  relative  increase 
in  revenue  than  the  lines  now  electrically  operated.  Fur- 
ther savings  will  also  be  possible  when  the  suburban  goods 
trains  are  operated1  by  electric  locomotives. 

“There  is  every  reason  to  believe,”  the  Railway  Com- 
missioners 9tate  in  a Report,  “that  the  suburban  electri- 
fication, while  conferring  orutthe  public  the  great  advantages 
already  referred  to,  will  offset,  by  savings  in  operation  ana 
enhanced  revenue,  all  additional  expenses  involved  in  con- 
nection therewith,  and  will  prove  a marked  financial  suc- 
cess. The  electrification  scheme  will  be  completed  with  the 
least  avoidable  delay,  and  no  other  city  in  the  world  of  the 
same  size  will  then  hspre  such  an  efficient  rapid  transit  sub- 
urban, service  as  the  city  of  Melbourne.” — (Industrial  du-s- 
tralian  and  Mining  Standard.)  • 


CARRIER  CURRENT  TELEPHONY  AND 
TELEGRAPHY. 


A ' Paper  read  a short  time  ago  before  the  American 
Inst.E.E.  by  E.  1H.  Colpitts  and  O.  B.  Blackwell,  of  New 
York,  briefly  1 outlines  first  the  history  of  rhe  development 
of  carrier  multiplex  telegraphy  and  telephony.  The  funda- 
mental principles  underlying  particularly  the  newer  develop- 
ments of  the  art  are  then  discussed.  Consideration  is  like- 
wise given  to  the  propagation  characteristics  of  open  wire 
lines,  including  those  containing  intermediate  lengths  of 
cable.  Commercial  types  of  apparatus  and  actual  installa- 
tions arc  then  described  and  a brief  statement  made  as  to 
further  applications  of  the  art. 

The  carrier  method  of  multiplexing  telephone  and  tele- 
graph lines  is  technically  one  of  the  most  interesting  and 
important  of  the  developments  which  have  been  perfected 
in  the  art  of  electrical  communications  during  the  past 
few  years. 

A number  of  separate  telephone,  telegraph  or 

signalling  messages  are  superimposed  simultaneously 
on  a single  electrical  circuit  by  employing  a separ- 
ate alternating  current,  usually  called  a “carrier 
current,”  for  each  of  the  separate  messages.  This 

carrier  current  is  made  to  vary  in  accordance  with  the 
variations  of  current  representing  the  message.  The 
different  carrier  frequencies  which  are  superimposed  on  a 
circuit  must  differ  sufficiently  in  frequency  so  that  they 
may  be  separated  from  each  other  at  the  terminals  by  the 
use  of  proper  electrical  circuits.  Each  carrier  may  be  of 
either  audible  or  ultra-audible  frequency,  but  its  frequency 
miust  be  higher  than  the  highest  frequency  represented  in 
the  message  to^which  it  corresponds.  These  currents  are 
known  as  farriers,  since,  in  a sense,  they  may  be  said 
to  “ carry  ” the  telephone,  telegraph  or  signalling  currents 
by  which  they  are  controlled. 

The  carrier  circuits,  both  telephone  and  telegraph,  are 
so  designed  that,  as  circuits,  they  fit  in  completely’  with 
the  more  usual  circuit  facilities  of  the  telephone  system. 
They  may  'be  connected  with  each  other  and  with  ordinary 
circuits,  and,  in  general,  present  much  the  same  degree 
of  practicability  and  flexibility  of  operation  as  do  the  more 
usual  forms  of  circuits. 

However,  the  cost  of  these  systems,  at  least  at  present, 
is  such  as  to  make  their  use  economical  only  over  relatively 
long  toll  circuits.”  For  short  distance  toll  service,  and  for 
local  exchange  service,  the  equivalent  facilities  can  be  pro- 
vided more  cheaply  by  the  older  methods. 

The  foundation  of  the  carrier  art  was  laid  back  in  the 
1890’s,  at  w'hich  there  had  been  contributed  these  cardinal 
features : 

1.  Electrical  selection  of  tuning. 

2.  The  use  of  continuously  generated  high  frequency 
carrier  currents. 

3.  Modulation  of  the  carrier,  as  by  a microphone  trans- 
mitter. 

4.  Detection  and  -indication  of  the  high  frequency  currents 

by  means  responsive  continuously  and  proportionally  to 
the  received  current.  ’ - 


After  tracing  the  history  of  development,  the  authors 
state  that  the  most  important  developments,,  which  have 
occurred  sinbe  1912  and  are  principally  the  work  of  the 
% Research  &nd  Development  Departments  of- the  Bell  System* 
* may  be  stated  as  follows : 

1.  Development  of  the  thermionic  vacuum  tube  into  a 
reliable  and  stable  instrument  for  amplification,  modulation 
and  demodulation. 

2.  Development  of  the  electrical  filter  and  an  improved 
technique  of.  separating  electrical  currents  of  different 
frequencies. 

3.  Development  of  the  technique , of  transmission  over 
wires,  particularly  in  connection  with  repeater  operation 
and  in  methods  of  overcoming  interference  between  circuits. 

4.  Development  and  operation  of  commercial  Carrier 
systems. 

The  success  which  has  attended  the  development  of  the 
thermionic  vacuum  tube  as  an  amplifying  element  in  a 
telephone  repeater . and  its  application  to  radio  telephony 
indicated  that  in  this  one  device  wras  embodied  the  solutions 
of  many  of  the  controlling  difficulties  that  had  previously 
stood  in  the  way  of  the  commercial  development  of  carrier 
systems.  In  connection  with  a resonant  circuit,  the  vacuum 
tube  provides  a compact  and  reliable  source  of  continuous 
oscillations  of  readily  adjustable  frequency.  As  an  amplifier 
of  both  low  and  high  frequency  currents,  it  removes  the 
necessity  for  excessive  line  currents.  As  a modulator  and 
demodulator,  it  provides  an  ideal  means  of  impressing  the 
voice  waves  on  the  carrier  current,  and  of  restoring  them 
to  their  original  form  at  the  receiving  end.  These  tubes 
have,  moreover,  been  developed  into  devices  which  are 
\ery  stable  and  reliable  in  operation,  and  may  be  maintained 
with  only  routine  periodic  supervision. 

Another  development  which  has  been  of  vital  importance 
in  the  success  of  carrier  telephone  systems  is  that  of  the 
“ band  filter  ” invented  by  G.  A.  Campbell.  Without  such 
electrical  filters  it  would  be  impossible  to  utilise  econ- 
omically the  relatively  low  frequency  range  employed  in  the 
present  carrier  telephone  systems,  or  to  separate  various 
channels  in  this  range  from  each  other  or  from  the  ordinary 
telephone  and  telegraph  channels.  The  simple  tuned  cir-# 
cuits  of  the  prior  art  would  either  introduce  prohibitive- 
distortion,  or,  if  made  sufficiently  non-selective  to  avoid 
distortion,  would  require  placing  the  carrier  channels  widely 
apart  in  frequency.  The  Campbell  filter,  therefore,  enabled 
the  carrier  channels  to  be  squeezed  closelv  together  at  com- 
paratively low  frequencies  where  the  difficulties  of  trans- 
mission over  lines  is  at  a minimum. 

Since  the  attenuation  over  wire  circuit  is  nruch  greater  at 
earner  frequencies  than  at  the  ordinary  telephone  fre- 
quencies, the  successful  operation  of  carrier  systems"  is* 
particularly  dependent  on  the  use  of  repeaters  at  com- 
paratively frequent  intervals  in  the  line.  This  has  required 
the  development  of  high-frequency  repeaters  involving  the  ' 
application  at  high  frequencies  of  all  the  developments  of 
the  repeater  art.  As  in  the  case  of  telephone  repeaters  at 
voice  frequencies,  the  amount  of  amplification  which  can  be 
given  bv  each  repeater  depends  entirely  on  line  conditions, 
such  as  the  degree  of  line  balance  which  can  be  ipaintained 
at  the  repeater  point  and  the  degree  to  which  mutual  inter- 
ference between  line  circuits  can  be  prevented. 

This  prevention  of  interference  between  line  circuits  re- 
quired the  development  of  more  elaborate  methods  of  trans- 
posing and  adjusting  them.  In  order  to  overcome  the  large 
transmission  losses  and  irregularities  introduced- in  open- 
wire  lines  by  unavoidable  sections  of  cable,  new  types  of 
loading  for  cable  circuits  were  developed  for  these 'carrier 
frequencies  and  put  into  practical  use. 

In  1914,  simple  forms  of  carrier  circuits,  embodying  the 
fundamentals  of  the  present  system,  were  successfully  set 
up  in  the  laboratory,  and  experiments  carried  out  with  them. 

In  view  of  the  favourable  conditions  which  had  resulted 
from  the  various  developments  noted,  it  was  decided  to  begin 
active  work  toward  commercial  carrier  systems.  Fielcf 
measuring  apparatus  was  developed  with  w'hich  the  charac- 
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teristics  of  existing  telephone  lines  were  carefully  studied 
in  the  carrier-frequency  range.  At  the  same  time  in  the 
lalboratory  the  physical  possibilities  and  limitations  of  the 
various  types  of  apparatus  and  circuits  were  being  studied. 
Based  on  these  fundamental  data  there  was  developed  in 
the  laboratory  a complete  multiplex  telephone  system  pro- 
viding two-way  telephone  conversations,  and  operating  over 
an  artificial  line.  This  laboratory  apparatus  was  then  taken 
into  the  held  and  tried  out  on  a line  between  South  Bend, 
Ind.,  and  Toledo,  Ohio.  The  practical  difficulties  always 
encountered  were  overcome,  and  satisfactory  operation 
secured.  At  the  same  time  satisfactory  results  were  ob- 
tained on  a simple  type  of  carrier  tejegraph  system  be- 
tween Chicago  and  Toledo. 

The  entry’  of  the 'U.S.  into  the  war  brought  the  work 
to  a standstill  for  a time.  However,  the  same  cause 
created  a demand  for  more  telephone  circuits  between  Wash- 
ington and  Pittsburg.  It  was  decided  to  meet  this  demand 
bv  a trial  installation  of  a carrier  telephone  system  between 
Pittsburg  and  Baltimore,  from  which  point  cable  circuits 
to  Washington  were  available.  In  view  of  the  urgency  of 
the  situation,  the  apparatus  used  in  the  earlier  field  experi- 
ments \yas  adapted  to  equip  the  Pittsburg  terminal,  while 
new  apparatus  was  built  for  the  Baltimore  terminal.  This 
carrier  system  went  into  service  and  has  since  been  opera- 
ting satisfactorily. 

Principles  of  Operation. 

General. — The  underlying  principles  of  carrier  systems 
will  be  described  in  their  application  to  carrier  telephony. 
Their  application  to  the  somewhat  different  conditions  of 
carrier  telegraphy  wili  be  treated  separately  in  a later  sec- 
tion. . 

Modulation. — The  process  by  which  the  carrier  current 
produced  by  the  oscillator  is  so  combined  with  the  voice 
currents  from  the  telephone  transmitter  that  the  variations 
of  the  latter  are  impressed  upon  the  former,  is  known  as 
“modulation,”  and  the  tCibe  circuit  in  which  this  is  accom- 
plished is  known  as  the  “modulator.” 

The  potentials  of  carrier  and  voice  frequencies  are  applied 
in  series  in  the  grid  circuit  of  the  modulating  tube  together 
with  a steady  voltage  from  a batten*.  Owing  to  the  non- 
linear relation  which  exists  between  the  plate  current  and 
grid-voltage,  the  output  current  of  the  tube  is  not  simply 
a reproduction  of  the  alternating  voltages  applied  to  the 
grid.  In  fact,  the  modulating  properties  of  the  tube  result 
from  the  interactions  between  applied  voltages  which  this 
non-linear  relation  introduces. 

It  is.  evident  that  while  the  output  current  includes  both 
the  modulating  current  (here  a sinusoid)  and  the  carrier 
current,  the  amplitude  of  the  latter  varies  in  accordance 
with  the  instantaneous  value  of  the  former.  Hence,  even 
though  the  relatively  low  modulating  frequency  itself  be 
removed  by  a selective  circuit,  its  variations  are  preserved 
in  the  wave  form  of  the  highe"  carrier  frequency. 

As  a result:  of  experiment's,  it  has  been  determined  that 
«oeech  of  satisfactory  commercial  oualitv  mar  he  secured 
if  the  circuit  is  capable  of  transmitting  all  sustained  alter- 
nating currents  whose  frequencies  lie,  let  us  say,  between 
?oo  and  z.000  cycles  per  second.  These  limits  having  been 
determined,  the  apparatus  may  then  be  designed)  on  the 
basis  of  its  meeting  these  requirements  ns  to  the  trans- 
mission of  sustained  single  frequencies.  The  information 
accumulated  at  voice  frequencies  can  be  applied  directly  to 
the.  solution  of  the  carrier  current  problem  and,  incidentally, 
to  radio  telephony,  provided  we  know  what  component  fre- 
quencies are  present  in  the  modulated  carrier  wave  and 
what  relations  exist  between  these  components  and  the  com- 
ponent frequencies  of  the  modulating  or  voice  wave.  For 
a complete  discussion  of  the  analysis  of  a modulated  wave 
into  its  component  frequencies,  reference  mnv  be  made  to 
a publication  by  Carson  : and  for  it«  application  to  vacuum 
tube  operation  to  Van  der  Bill.  While  it  is  known  that  a 
modulated  wave  can  be  resolved  into  a large  number  of 
component  freouencies.  it  is  necessary  to  consider  here  onlv 
those  components  which  are  directly  involved  in  carrier 
transmission. 


From  this  it  follows  that  every  component  frequency  of 
a modulating  voice  wave  is  represented  in  the  corresponding 
modulated  carrier  wave  by  two  components,  one  of  which 
is  greater  in  frequency  than  the  carrier  wave  by  the  fre- 
quency of  the  voice,  component,  and  the  other  of  which  is 
less  by  the  same  amount.  We  may,  therefore,  be  certain 
that  all  of  the  essential  components  of  the  voice  wave  will 
be  preserved  if  those  components  of  the  modulated  wnfe 
are  transmitted  whose  frequencies  lie  within  two  frequency 
bands,  one  of  which  extends  from  the  carrier  frequency 
plus  200  upward  to  the  carrier  frequency  plus  2,000,  and 
the  other  from  the  carrier  frequency  minus  200  dbwn  to 
the  carrier  frequency  minus  2,000.  These  are  known  as 
the  upper  and  lower  side  bands,  respectively. 

While  the  above  discussion  refers  more  specifically  to  the 
use  of  the  vacuum  tube  as  the  means  for  effecting  modu- 
lation of  a carrier  current,  it  should  be  understood  that  any 
device  possessing  a non-linear  current-voltage  characteristic 
will  operate  more  or  less  effectively  as  a modulator. 

Demodulation.—* By  the  term  “demodulation  ” is  meant 
the  process  of  reproducing  the  original  low  frequency  modu- 
lating* wave  from  the  carrier  wave  upon  which  it  has  been 
impressed.  Various  methods  of  accomplishing  this  result 
have  (been  known  for  many  years,  such  as  the  use  of  £he 
electrolytic  detector  of  Pupin  or  of  crystal  detectors  of 
various  forms.  All  of  these  operate  by  virtue  of  their  non- 
linear current-voltage  characteristics.  The  instrument 
which  has,  however,  come  to  be  employed  almost  exclusively 
for  this  purpose  is  the  three-element  vacuum  tube,  and  the 
following  discussion  presupposes  its  use. 

The  operation  of  the  demodulating  tube  is  exactly  similar 
to  that  of  the  modulating  tube,  in  that  if  voltages  of  two 
different  frequencies  are  applied  to  its  input  circuit,  there 
appears  in  its  output  circuit  a complex  current  wave. 
When  the  output  current  wave  is  resolved  into  its  com- 
ponents, we  find  currents  identical  with  the  two  frequencies 
which  had  been  applied  to  the  input,  one  component  whose 
frequency  is  the  sum  of  the  applied  frequencies,  .one  com- 
ponent whose  frequency  is  the  difference  of  the  applied  fre- 
quencies, and  a large  number  of  harmonics  and  sum  and 
difference  frequencies.  The  amplitudes  of  the  two  currents 
whose  frequencies  are  the  sum  and  difference^  of  the  applied 
frequencies  are  proportional  \o  the  product  of  the  amplitudes 
of  the  applied  voltages.  When,  therefore,  the  received 
.modulated  wave  is  applied  to  the  demodulating  tube,  we 
may  determine  the  frequencies  and  relative  amplitudes  of 
the' components  of  voice  frequency  in  the  output  circuit  of 
the  demodulator  by  considering  the  interaction  of  the 
various  pairs  of  frequencies  in  the  moddlated  wave. 

Obviously  frequencies  in  the  voice  range  can  occur  in 
the  demodulator  output  circuit  only  as  the  difference  of 
two  components  of  the  modulated  wave.  If  we  subtract 
the  carrier  frequency  from  any  componeht  of  the  upper 
side  band,  the  result  is  the  original  speech  frequency  which 
produced  that  component.  The  interaction  of  the  carrier 
and  the  entire  upper  side  band  therefore  reproduces  all 
the  components  of  the  voice  wave  wiith  their  proper  relative 
amplitudes^  since  the  amplitudes  of  the  side  band  corn- 
portents  are  proportional  to  those  of  the  original  voice  com- 
ponents, and  that  of  the  carrier  is  the  same  for  all  of  them. 
The  reproduction  of  the  original  voice  wave  also  results 
from  the  interaction  of  the  carrier  with  the  lower  side  band. 

It  is  evident  that  since  speech  can  be  reproduced  from 
either  side  band  alone,  there  is  no  necessity  for  transmitting 
both.  Accordingly,  the  selective  circuits  may  be  so  de- 
sigrted  as  to  transmit  only  one  side  band.  As  this  effectively 
halves  the  range  of  frequencies  assigned  to  each  channel, 
its  great  importance  is  at  once  obvious. 

It  is  necessary  to  consider  the  interactions  between  the 
frequency  components  of  the  side  band  itself,  for  if,  in 
the  case  of  telephony,  the  voice  wave  includes  components 
of  qiore  than  one  frequency,  each  will  be  represented  by  a 
corresponding  component*  in  the  side  band.  The  inter- 
action of  two  of  these  component  frequences,  simultane* 
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orusly  /present  in  the  side  band,  give  rise  to  a .component 
in  the  output  circuit  of  *the  demodulator,  the  frequency  of 
which  is  the  difference  between  those  of  the  corresponding 
two  components  of  the  original  voice  wave.  Such  currents 
will  have  a sbrious  effect  on  the  quality  of  the  reproduced 
speech,  if  their  amplitude  is  comparable  with  that  of  the 
reproduced  voice  currents.  The  amplitude  of  this  distorting 
component  is  proportional  to  the  product  of  the  amplitudes 
of  the  two  side  'band  components,  whereas  the  amplitude  of 
each  of  the  two  components  of  the  desired  voice  current 
is  proportional  to  the  product  of  the  amplitudes  of  its  cor- 
responding side  band  component  and  the  carrier.  The 
reproduced  voice  current  can  be  made  large  compared  with 
the  distorting  current  only  by  insuring  that  the  carrier  is 
large  compared  with  every  component  of  the  side  band. 
As  a result  of  this,  it  follows  that  in  order  to  secure  good 
quality  it  is  neoessary  that  the  greater  portion  of  the  energy 
applied  to  the  demodulator  consist  of  unmodulated  carrier 
frequency. 

Ihe  behaviour  of  the  receiving  apparatus — that  is,  the 
demodulating  tube — to  interfering  currents,  such  as-  may 
be  produced  by  induction  from  external  sources  of  electrical 
energy,  so-called  static  interference,  etc.,  can  be  directly 
deduced  from  the  above  considerations.  With  properly  de- 
signed selective  circuits  only  those  line  currents  whose  fre*, 
quencies  lie  in  the  range  of  the  side  band  being  transmitted 
can  reach  the  demodulator.  These  can  produce  noise  of 
voice  frequency  either  by  interaction  with  the  currents 
normally  associated  with  that  channel  or  by  interaction 
with  each  other.  Unless  the  interfering  currents  are  of 
greater  amplitude  than  the  carrier  current,  in  which  case 
commercial  operation  is  impossible,  the  noise  components 
of  the  greatest  amplitude  result  from  ' the  interaction  of  the 
interfering  currents  with  the  carrier  current.  The  noise 
current  in  the  output  circuit  therefore  bears  the  same  ratio 
to  the  reproduced  voice  current  as  the  .interfering  line 
current  does  to  the  side  band  current.  It  follows,  there- 
fore, that  in  designing  a system  it  is  the  side  band  currents, 
in  which  are  preserved  the  characteristics  of  the  speech, 
which  must  at  all  points  along  the  line  be  kept  large  com- 
pared with  the  extraneous  disturbing  currents  lying  within 
its  range  of  frequency.  This  consideration  has  a very  im- 
portant bearing  on  the  electrical  design  of  apparatus  operat- 
ing on  the  carrier  principle,  whether  dealing  with  wire  or 
radio  transmission. 

While  our  discussion  of  modulation  and  demochdation  has 
been  made  as  concise  as  possible,  it  is  evident  "from  the 
foregoing  that  these  two  are  complimentary  processes. 
Modulation  may  be  thought  of  as  elevating  the  band  of 
essential  speech  frequencies  to  a position  adjacent  to  the 
carrier  frequency,  and  the  demodulation  may  be  regarded 
as  the  process  of  restoring  this  band  to  its  normal  position 
in  the  frequency  scale. 

(To  be  continued .) 


ELECTRICAL  GOODS  IN  CHINA. 


Demand  for  Small  Generating  Sets. 


Our  contemporary.  The  Chamber  of  Commerce  Journal , 
publishes  a Reuter  note  to  the  effect  that  figures  just  issued 
in  relation  to  the  trade  of  China  show  that  there  is  a grow- 
ing market  for  electrical  materials.  The  demand  for  electric 
lighting  in  most  cities  in  China  where  plants  are  working 
generally  exceeds  the  supply,  most  of  the  plants  being  over- 
loaded, which  fact  is  leading  to  an  increasing  disposition 
among  Chinese  to  lay  in  small  private  plants.  This  trade 
is  now  largely  in  the  hands  of  Americans.  In  many  cities 
there  are  merchants  sufficiently  progressive  -to  install  small 
plants  for  the  purpose  of  lighting  their  own  and  several  adja- 
cent premises.  The  latest  Customs  report  says  that  “ there 
is  a tendency  in  the  more  important  establishments  to  install 
larger  units,  and  whilst  a few  years  ago  200  and  400  kilo- 
watts were  considered  large,  it  is  now  common  to  install 
units  of  1,000  kilowatts  and  upwards,  and  it  is  reported  that 
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a large  number  of  orders  have  been  placed  for  privately-- 
owned  power  stations  for  the  purpose  of  supplying  power  to 
cotton  and  flour  mills.”  Although,  says  Finance  and  Com- 
merce, a fair  amount  of  this  business  has  materialised,  it 
must  not  be  thought  that  the  Chinese  are  falling  over  each 
Dther  to  get  plants.  In  many  instances  it  takes  a good 
deal  of  nursing,  but  the  business  is  there  to  be  done.  The 
importation  of  electrical  materials  into  China  amounted  to 
2.3  million  taels  in  1913,  5 millions  in  1919,  and  6.3  millions 
in  1920.  , 

THE  L.C.C.  AND  ELECTRICITY  SUPPLY. 

That  the  L.C.C.  are  getting  nervous  lest  the  Electricity 
Commissioners,  as  a result  of  the  evidenoe  at  the  London 
and  Home  Counties  Electricity  District  inquiry,  may  con- 
sider it  desirable  in  the  public  interest  for  Power  Companies 
to  take  over  a much  larger  share  of  the  electricity  supply 
business,  seems  to  be  implied  by  the  publication  of  an  addi- 
tional Agenda  Paper  for  last  week’s  Council  meeting,  con- 
taining a recommendation  by  the  Special  Committee  on 
London  Electricity  Supply  as  follows  : — 

“ That  the  Council  is  of  opinion  that  should  the  Elec- 
tricity (Supply)  Bill,  1921,  not  become  law  during  the  pre- 
sent session  of  Parliament,  a position  may  be  created 
which  will  seriously  prejudice  the  interests  of  London  in 
regard  to  the  question  of  electricity  supply.” 

After  recapitulating  the  history  to  date  of  the  Electricity 
(Supply)  Bill,  and  referring  to  the  remote  chances  of  the 
{promised  1921  Bill  being  passed  fas  the  tax  and  ratepayers 
have  no  desire  to  be  saddled  with  further  burdens],  the 
Committee  states  : — 

“ The  position  that  will  arise,  if  the  Government  Bill  does 
not  proceed,  will  be  a grave  one.  The  County  of  London  Co. 
may  have  obtained  the  requisite  authority  from  Parliament 
to  proceed  with  its  Barking  scheme,  subject,  of  course,  to 
the  consent  of  the  Electricity  Commissioners  under  the  Act 
of  1919.  The  company  is  in  possession  of  a very  large  site 
at  Barking  acquired  for  the  construction  of  this  station,  and 
the  arrangements  foreshadowed  contemplate  the  erection  of 
a station  capable  of  development  to  a capacity  of  600,000  kw. 
When  it  is  realised  that  me  present  generating  capacity  of 
all  the  London  electricity  undertakings  is  only  in  the  neigh- 
bourhood of  500,000  kw.,  and  that  the  new  station  will  be 
equipped  in  accordance  with  the  latest  knowledge  and1  ex- 
perience of  electrical  science,  it  will  be  understood1  to  how 
large  an  extent  the  electricity  position  in  London  for  years 
to  come  may  be  dominated  by  any  arrangements  that  may 
be  carried  out  at  Barking,  fn  expressing  these  apprehen- 
sions we  wish  to  make  it 4 clear  that  we  do  not  wish  now 
to  enter  into  the  question  of  the  tech nicaL  merits  of  the 
Barking  scheme.  That  is  a question  which  is  still  before  the 
Commissioners,  and  it  will  also  be  considered  by  the  Select 
Committee  of  the  House  of  Commons  in  a few  days*  time. 
In  the  absence,  however,  of  any  definite  assurance  from  the 
Government  with  regard  to  the  action  which  it  intends  to 
take  to  enable  joint  electricity  authorities  to  be  set  up  With 
the  requisite  powers  contemplated  by  the  Act  of  1919,  we 
consider  that  the  posifion  that  now  obtains  is  fraught  with 
serious  possibilities  from  the  standpoint  of  the  administra- 
tive and  financial  interests  of  the  public,  and  that  the  solu- 
tion of  the  London  Electricity  problem  on  the  best  possible 
lines,  and  unfettered  bv  limitations,  may  be  much  preju- 
diced. For  these  reasons,  and  having  regard  to  the  fact 
that  the  Council  may  noty  have  a further  opportunity  of 
expressing  its  views  on  the  question  before  Parliament  is 
prorogued,  we  have  thought  it  right  to  report  the  facts  some- 
what fully,  in  order  that  the  Council  may  be  enabled^  to 
place  on  record,  at  this  stage,  its  views  as  to  the  position 
that  has  arisen.” 


Blackpool. — In  a discussion  at  the  Trades  Council  an  electrician 
described  his  calling  as  a disease  rather  than  a trade.  “ You 
only  need  to  have  a lad  with  you  three  months,”  he  added, 
‘^and  he^becomes  a full  blown  electrical  contractor.”  Ml 
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What  has  be.en  happening 

in  the  SHIPPING,-  ENGINEERING  and 
MACHINERY  Industries 

since  the  Armistice  ? 

Gome  and  see  for  yourself  at  the  GREAT 


EXHIBITION 


The  Exhibition  will  embrace — 

Wireless  Telegraphy  ; Oxy- 
Acetylene  & E metric  Welding  ; 

D.vjig  Demonstiations  ; Life- 
Saving  Equipment  ; Boat- 
Lowering  Devices  ; Pumps  ; 

Electrical  Specialities  ; Hand- 
ling and  Transportation  Mach- 
inery ; Mining  Machinery ; 
Shipyard  Tools  ; Searchlights  ; 
Syrens  ; Winches  ; Turbines*; 
Condensers;  Ventilating 
Machinery ; Mining  Mach- 
inery ; Gas  Engines  ; Heating 
k V Apparatus  ; Refrigeration  and 

I Insulation  ; Ships’  Models, 

etc.,  etc.,  etc. 


Firms  still  desirous  of  being 
represented  at  this  most 
comprehensive  and  astound- 
ing Exhibition  can  do  so  by 
making  IMMEDIATE  AP- 
PLICATION to  the  organisers, 


OLYMPIA 

NEXT  MONTH 

(September  7th  to  28th). 

Full  particulars  from  the  Organisers : 

F.  W.  BRIDGES  & SONS.  LTD., 

36  & 38,  Whitefriars  Street,  LONDON,  E.C. 


BUSINESS  NECESSITY! 

THE  EQUIPMENT  OF  OFFICE 
OR  FACTORY  IS  INCOMPLETE 
WITHOUT 

Western  - Electric 

Interphones 

With  such  a system  the  busy  man  can  keep  in  touch 
with  every  part  of  his  plant  and  can  connect  with 
any  section  by  simply  pressing  a button. 

Our  range  of  these  intercommunication  instruments  is 

COMPLETE. 


Our  staff  of  Telephone  ' Engineers  is  always  at  the  disposed 
of  our  customers  to  give  absolutely  impartial  advice  on  aU 
telephone  matters. 


Writ is  us  for 
fM  particulars. 


MsTtr/t'EJtcTm  Cmpamfjjjmled. 


Works:  NORTH  WOOLWICH, 
LONDON,  E.  . 
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We  believe  “ Henley”  Tape 
(No.  504)  to  be  the  lowest 
in  price  and  the  highest  in 
quality.  Ask  for  Sample 
and  Trade  Price  and  see  if 
you  do  not  agree  with  us.  . 


T 


ape 


“Henley”  Tape  (No.  504)  is  a 
high  grade  “sticky”  tape  which 
easily  conforms  to  the  War  Office 
Adhesion  Test. 


W.  T.  Henley's  Telegraph  Works  Co.  Ltd., 
Blomfield  Street,  London,  E.C.2. 


JOHN  OAKEY  & SONS.  LTD. 

MANUFACTURERS  OF 

EMEBY,  EMEBY  CLOTH,  EMEBY  PAPER, 

CABINET  GLASS  PAPER.  GLASS  CLOTH. 
BLACK  LEAD,  PUMICE,  CROCUS,  TRIPOLI, 
ROUGE,  &c. 

Oakey’s  “ Flexible  Twilled ’’  . Emery  Cloth. 


Ber  Bagineera,  Sewing  Machine,  Leek  and  Scale  Makers,  and  all  nurposea  where 
great  Striwoth,  Durability  and  Pkrtbot  Flexibility  are  required. 

FLINT  & GARNET  PAPER  IN  ROLLS. 

It  yards  tong  by  It  in.,  10  in.,  24  in.,  M in.,  M in.,  40  in.,  42  in.,  A 4S  in.,  wide. 

“WELLINGTON ff  EMERY  WHEELS. 


WELLINGTON  EME8Y  AND  BUCK  LEAD  KILLS.  LONDON,  %£.  L 
ALL  BRITISH  MADE. 


CASING  AND  CAPPING. 

BLOCKS.  CLEATS, 

BOARDS  FOR  SWITCHES 
in  Stock  and  made  to  any  design, 
ACCUMULATOR  CASES  ~ 

and  BATTERY  BOXES 
Made  to  Order. 

J.  F.  & G.  HARRIS,  Ltd., 

Timber  Merchants  and  Moulding  Manufacturers, 
sawing,  flaning,  moulding  a general  woodworking  mills 
68*  WILSON  ST.,  FINSBURY,  LONDON,  E.C. 

Telephone  No. : 1168  London  WalL  Fleas#  write  for  Illustrated  Prioe  TJaj. 
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TO  on  aSADBM.  / 

luonixom  It  pvbliahed  •▼•ry  Friday*  and,  if  ordered,  la  an  aala  at  the 
prteaipal  Railway  Station  Baokatalla  and  Nawiayenta  on  that  day.  Zt  hai 
a wry  largo  salt  throughout  tho  Unltod  Kingdom,  aa  wall 
as  in  tha  British  Colonlss  and  Abroad. 

Tfca  Editor  data  not  hold  himself  raanonaible  for  opinlona  expressed  by 
Miridnal  oontrihutors,  nor  doaa  he  neoeaearily  identify  himself  with 
ttoh  views. 

Bow  advertiaaiBenta  far  the  diaplayed  oolnmna  and  alterations  to  existing 
maa  must  raaoh  tha  publishing  offioa  not  latar  than  tha 
ftrst  post  Tuasday  morning,  m order  to  be  in  tine  for  the  iaene 
or  the  foJlowiar  Friday.  This  ia  important.  Rate  quoted  on  application. 
•abeori|ttioB.— 17a.  9d.  a year,  9a.  half-year,  4a.  6d.  a quarter  ia  advance, 
paetage  prepaid  in  the  United  Kingdom  and  abroad. 

dll  remittanoea  payable  to  the  Publishers,  8.  Rintell  ah©  Co.,  Ltd.. 
99-19.  Maiden  Lane.  London,  W.C.9.  Telephone.  No.  9490  Getrard. 


Current  Topics. 


We  are  accustomed  to  some  dislocation  of  postal 
facilities  at  holiday  times,  but  at  this,  the  fiftieth  an- 
niversary of  the  44  Statutory  ” or 
The  Postal  Bank  Holiday,  the  business  commu- 

Service.  nity  is  feeling  the  fuJJ  effect  of  the 

postal  restrictions  introduced  to 
effect  “ economies,”  so  that  the  loss  on  the  telephones 
and  telegraphs  may  be  offset,  at  any  rate  to  some  ex- 
tent. The  loss  and  annoyance  due  to  discontinuance 
of  Sunday  collections  in  the  provinces  is  this  week  so 
much  aggravated  that  business  might  as  well  be  sus- 
pended for  the  whole  week.  * Perhaps  the  first  step 
towards  restoring  the  facilities  for  reasonably  cheap 
and  quick  postal  communication,  will  shortly  be  made 
by  the  restoration  of  the  reversion  to  the  penny  rate 
for  postcards.  If  this  step  is  taken  it  will  be  on  ac- 
count of  the  loss  of  revenue  experienced  by  the  great 
falling  off  in  the  number  of  picture  postcards  ! Re- 
latively a small  matter  as,  concerns  industry  as  a 
whole,  but  one  which  }s  bringing  heme  to  the  P.M.G. 
the  fact  tha,t  high  charges  do  not  necessarily  bring 
increased  revenue.  Our  hope  is  that  he  may  thereby 
be  led  to  appreciate  the  fact  that  high  charges  and  pcor 
facilities  are  handicapping,  if  not  exactly  killing,  busi- 
ness as  a whole. 


In  a recent  judgment,  in  a test  action,  Mr.  Justice 
Sargant  decided  that  an  indentured  apprentice  is  en- 
titled to  receive  the  rate  of  wages 
Apprentices’  provided  for  by  the  indentures, 
Wages.  whether  he  be  put  on  short  time  or 
be  unemployed.  The.  apprentice  is 
entitled  to  no  other  relief.  In  the  case  in  question  the 
apprentice  claimed  full  wages  on  the  scale  entered  into 
in  the  indentures  and  to  payments  due  under  trade 
agreements  entered  into  during  the  war.  The  judg- 
ment allowed  him  the  farmer,  but  not  the  latter.  It 
would  hardly  seerro  to  have  been  necessary  to  go  to  a 


Court  of  Law  to  have  this  question  decided,  as  it  is 
surely  a common-sense  reading  of  the  agreement  en- 
tered into,  and  ought  to  satisfy  both  sides. 

I see  that  Mr.  Alexander  M.  Thompson,  Labour  cor- 
respondent to  the  Daily  Mail , has  been  having  a trip 
to  plucky  and  clear-sighted  Belgium, 
Labour  where  he  obtained  from  a high  offi- 
Abroad.  cial  of  the  Belgian  Trade  Unions 
some  interesting  particulars  concern- 
ing the  state  of  the  country.  These  particulars  only 
bear  out  what  I have  written  in  these  notes  on  several 
previous  occasions,  but  in  case  there  are  a few  readers 
of  Electricity  not  included  in  those  who  read  Mr. 
Thompson’s  “ Daily,”  I propose  to  reproduce  some  of 
his  remarks.  One  is  that  capable  Belgian  metal- 
workers before  the  war  earned  5 fcs.  (nominally  4s.) 
per  day  of  ten  hours,  and  now  get  20  fcs.  for  eight 

hours.  

•*  The  cost  of  living ‘last  September,  according  to» 
the  4 index  number  ’ was  27 6 for  London,  375  f°r 
Paris,  and  521  for  Brussels.  The  figure  is  still  very 
high — everything  is  much  dearer  than,  in  London — 
but  it  has  now  declined  in  proportion  with  ours,  and 
in  the  metal  trades,  at  any  rate,  the  present  wage  does 
seem*  to  represent  an  increase  o-ver  1914.  Yet  M. 
Vandervelde  himself  has,  in  notable  words,  described 
it  as  4 a dangerous  illusion  ’ of  working-class  men- 
tality to  4 believe  that,  in  a world  immensely  im- 
poverished by  the  general  lock-out  of  the  war,,  it  is 
possible  for  the  mass  of  citizens  to  enjoy  a higher 
standard  of  living  than  before  the  general  stoppage  of 
all  useful  production.’  V’ 


The  secretary  of  the  British  Chamber  of  Commerce 
told  Mr.  Thompson  that  the  Belgian  wages  were  higher 
in  value  than  they  were,  but  that  they  were  still  much 
below  the  British  standard.  Moreover  the  Belgian 
workers  knew  no  ” ca’  canny,”  and  their  strikes, 
Jhough  numerous  until  the  end  of  last  year,  had  no 
Importance.  Further,  German  competition  is  keen 
owing  to  the  rates  of  exchange,  and  the  German 
workers  are  working,  even  harder  than  the  Belgians, 
but  they  are  short  of  raw  materials,  and  especially  of 
tools,  and  this  hampers  their  competitive  powers. 

On  the  other  hand,  a Charleroi  manufacturer  stated 
that  Belgian  industry  is  irrevocably  doomed  because 
the  Belgian  workers  are,  at  the  present  rates  of  ex- 
change, getting  two  and  a-half  times  as  much  as  the 
German  workers  in  the  same  trades.  If  that  be  true 
of  the  Belgians,  where  do  we  come  in?  In  spite  of  all, 
however,  if  we  keep  on  in  the  direction  we  have  turned 
to  during  the  past  few  weeks,  British  industry  should 
experience  in  the  near  future,  if  not  a boom,  a trade 
revival  of  some  magnitude. 


Elsewhere  in  this  issue  will  be  found  the  final  instal- 
ment of  our  report  of  the  seven  weeks’  proceedings 
before  the  Electricity  Commissioners. 

London’s  It  appears  that  petty  jealousies  and 
Electricity.  other  uncharitable  thoughts  still  pre- 
vail, especially  with  the  Local  Autho- 
rities and  the  L.C.C.  If  only  the  power  companies 
were  given  a free  hand,  as  we  have  stated  on  several 
previous  occasions,  something  would  be  done. 

Electron. 
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THE  LONDON*  ELECTRICITY  SUPPLY,  PROBLEM. 

(Concluded  from  page  405.) 

The  inquiry  by  the  Electricity  Commissioners  closed  on 
Friday,  July  29,  the  concluding  events  being  as  follows: — 

The  evidence  on  behalf  of  the  County  of  London  Electric 
Supply  Co.,  foreshadowed  in  our  last  report  of  the  proceed- 
ings, was  given  bv  Mr.  C.  H.  Merz  and  Mr.  C.  P.  Sparks. 
It  added  almost  a new  interest  to  the  inquiry'. 

Mr.  Merz,  of  course,  will  be  rememibered  as  the  originator 
of  the  idea  of  co-ordinating  the  supply  of  electricity  in 
London,  and  his  two  historic  fights  in  Parliament  in  1905 
and  1906  will  not  soon  be  forgotten  by  those  whom  duty  or 
other  interest  led  therrf  to  follow  the  proceedings.  Mr. 
Merz’s  idea  then  was  to  -form  a company  to  erect  one  or 
more  large  generating  stations  and  to  supply  the  existing 
power  stations  with  current  at  prices  far  below  their  then 
existing  generating  costs.  Circumstances,  of  course,  have 
altered  considerably  since  then,  but  the  fundamentals  of  the 
problem  remain  the  same,  and  the  several  Bills  promoted 
subsequently  by  the  L.C.C.  showed  little  variation  from  Mr. 
Merz’s  original  proposal  in  1905. 

In  October  last,  when  the  County  of  London  Electric 
Supply  Co.  made  an  application  to  the  Commissioners  for 
authority  to  erect  a 100,000-kw!  power  station  at  Barking, 
Mr.  Merz  was  their  chief  expert,  and  again  he  came  forward 
with  what  may  Ibe  termed  the.  44  big  ” idea.  The  County 
Co.  has  two  London  areas,  and  a large  one  in  the  Romford 
district  outside  the  County  of  London  itself,  and  it  is  mainly 
in  connecton  with  the  development  of  the  latter  that  the  new 
power  station  is  asked  for.  The  L.C.C.  and  other  interested 
parties  seem  to  fear  that  this  is  an  attempt  to  steal  a march 
on  them,  and  the  Commissioners,  at  all  times  cautious  and 
fair,  have  reserved  their  decision  upon  the  application  until 
the  present  inquiry  is  completed. 

The  main  point  upon  which  the  Commissioners  desired 
evidence  from  the  County  of  London  Electric  Supply  Co. 
now,  however,  was  as  to  the  wisdom  of  the  two  respective 
policies  of  erecting  large  stations  at  onfce,  or,  following  the 
proposals  of  the  L.C.C.  and  the  others,  to  extend  the 
existing  power  houses  and  carry'  on  for  a number  of  years 
by  means  of  linking  up,  owing  to  the  financial  stringency 
of  the  times,  which  may  be  expected  to  last,  some  people 
think,  for  several  years  yet.  As  was  to  be  expected,  Mr. 
Merz  is  emphatically  opposed  to  any  such  proposal,  and  the 
onlv  hope  he  sees  in  obtaining  an  amelioration  of  the  pre- 
sent admittedly  unsatisfactory  state  of  affairs  is  to  build 
capital  stations  at  once.  The  Commissioners  themselves 
are  painfully  aware  of  the  present  unsatisfied  demand  in 
London.  It  is  a fact  that  a 5,opo-kw.  electro-chemical 
demand  could  have  been  had  in  East  London  if  the  plant 
was  available  to  give  the  supply,  but  it  was  not,  and  the 
business  was  taken  to  another  district.  Similarly,  Mr.  Merz 
spoke  of  being  concerned  with  the  transfer  of  works  from 
London  to  the  North-East  Coast  for  the  same  reason.  So 
emphatic  was  Mr.  Merz  in  favour  of  erecting  large  pow'er 
houses  containing  modern  plant,  that  some  of  his  expres- 
sions seemed  to  have  almost  given  offence  to  the  engineers 
engaged  on  the  other  side,  judging  by  the  subsequent  cross- 
examination.  Mr.  Merz’s  idea  of  the  next  large  power 
stations  is  that  they  will  be  combined  with  low  temperature 
distillation  plants,  and  that  a certain  portion  of  the  generat- 
ing plant  will  be  arranged  for  operation  by  the  oil  so  ob- 
tained. Moreover,  he  thinks  they  will  be  sufficiently  large  to 
warrant  hdving  their  own  distillation  plants,  and  will  not 
need  to  work  in  co-operation  with  the  gas  companies,  as  has 
been  proposed  in  the  scheme  put  forward  by  the  nine  com- 
panies. 

The  other  feature  of  the  proceedings  was  the  calling  of 
evidence,  by  the  Commissioners  themselves,  from  the  Elec- 
trical Trades  Union,  and  the  Electrical  Power  Engineers’ 
Association.  The  absurd  suggestion  was  made  by  the  repre- 
sentative of  the  former  that  out  of  a Joint  Electricity 
Authority  of  24  members,  half  should  be  representative  of 
labour. 

This  completed  all  the  evidence,  and  concluding  speeches 
of  counsel  followed. 

The  best  part  of  the  last  week  was  occupied  with  the 


windipg-up  speeches  for  the  various  promoters.  An  inter- 
esting if  not  important  development  took  place  on  Thursday, 
July  28,  when  it  was  announced  that  the  County  of  London 
Electric  Supply  Co.  had  come  into  line  with  the  nine  com- 
panies who  are  promoting  a scheme,  the  result  being  that 
no  opposition  will  come  from  that  quarter  to  the  Barking 
power  station  of  the  County  Co.  The  nine  companies  say 
they  are  satisfied  that  the  County  Co.  needs  the  Barking 
power  house  fot-  its  own  particular  needs,  and  both  sides 
are  agreed  that  the  Beckton  power  station,  which  it  is 
proposed  should  be  erected  in  conjunction  with  the  Gras 
Light  and  Coke  Co.,  will  be  needed  as  well.  It  may  be 
said  that  should  the  Commissioners  decide  to  give  the 
County  Co.  authority  to  erect  the  Barking  power  station, 
the  Company  has  agreed  ,-to  give  any  Joint  Electricity 
Authority  an  option  to  purchase  within  seven  years,  and 
also  to  allow’the  Commissioners  to  fix  the  terms  of  such 
a purchase.  - At  the  same  time,  the  County  Co.  has 
promise^ co-operation  with  the  Joint  Authority,  should  it 
be  formed,  but  it  does  not  want  the  Order  authorising  the 
Barking  power  station  postponed  until  a scheme  has  been 
drawn  up  by  the  Commissioners. 

Although  there  is  this  measure  of  agreement  between 
the  County  Co.  and  the  nine  companies,  there  does  not 
seem  to  be  such  friendliness  between  the  County  Co.  and 
the  L.C.C.  Indeed,  Mr.  Craig  Henderson,  for  the  L.C.C., 
nad  some  hard  things  to  say  of  the  County  of  London 
Co.’s  attitude  before  the  Commissioners.  He  said  that 
whilst  every  other  party  to  the  inquiry  had  been  quite 
frank  and  candid  ito  the  Commissioners,  the  County  Co. 
had  been  playing  a game  Of  tactics  and  strategy.  They’ 
bad  refused  to  give  evidence  until  they  were  asked  to  do 
so  by  the  Commissioners,  and  then  they  produced  two 
gentlemen  neither  of  whom  were  executive  officers  of  the 
Co.,  both  of  whom  were  consulting  engineers. 

The  concluding  speeches  revealed  the  many  difficulties 
still  confronting  the  Commissioners.  Generally  speaking, 
very  little  can  be  done  except  by  agreement  among  the 
arties  concerned,  and  in  some  respects  this  is  far  from 
eing  the  case.  No  generating  station,  for  instance,  may 
be  transferred  to  a Joint  Electricity  Authority  without  the 
consent  of  the  owners,  and  serious  difficulties  have  mani- 
fested themselves  on  this  point  both  among  the  companies 
and  the  local  authorities.  The  local  authorities,  or  some 
of  them,  are  not  willing  to  transfer  their  stations  at  all, 
whilst  the  companies  which  are  purchasable  in  1931  by 
the  L.C.C.  are  still  negotiating  terms  upon  which  they 
shall  part  with  their  generating  stations  at  once  on  the 
basis  of  an  extension  of  tenure  for  their  distributing  rights. 
The  local  authorities,  on  the  one  hand,  object  -to  an  exten- 
sion of  tenure  of  the  companies’  distributing  rights,  and 
do  not  agree  with  the  suggested  terms  for  the  purchase 
of  the  generating  stations,  whilst,  on  the  other  hand,  as 
already  mentioned,  there  is  not  unanimity  among  those 
concerned  in  the  Conference  of  Local  Authorities  to 
transfer  their  stations  at  all. 

If  the  position  may  be  put  briefly,  although  the  parties 
have  come  to  a measure  of  agreement  which  was  greater 
than  existed  when  the  inquiry  opened,  substantially  the 
position  is  not  very  different  from  that  wffiich  existed  seven 
weeks  ago.  The  inquiry’,  of  course,  has  had  the  valuable 
effect  of  getting  all  the  cards  on  the  table  and  of  enabling 
the  position  to  be  seen  in  its  true  perspective,  but  that 
agreement  between  the  many  people  concerned,  which  it 
has  been  the  earnest  endeavour  of  Sir  John  Snell  through- 
out to  bring  about,  has  not  been  effected.  Moreover,  the 
difficulties  are  not  lessened  by  the  withdrawal  bv  the 
Government  of  the  No.  2 Electricity  Bill,  although  opinions 
differ  widely  as  to  that  measure,  which  is  certain  to  meet 
with  opposition  as  regards  certain  clauses  when  it  is  re- 
introduced, as  the  Ministry'  of  Transport  has  promised  to, 
next  session.  On  one  point  alone  it  may  be  said  that 
without  the  No.  2 Bill  Joint  Electricity  Authorities^  wnll 
have  no  financial  pow’ers^  and  that  to  a very  large  extent 
would  stultify  them  at  the  outset.  The  nine  companies 
who  have  promoted  a scheme  have  taken  advantage  of 
that  fact  by  offering,  if  their  proposals  are  accepted,  to  put 
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up  the'  jQ  1 ,050,000  necessary  for  the  preliminary  linking  up. 
Here  again,  however,  the  nine  companies  have  no  promise 
that  anyone  else  will  co-operate  with  them,  except  the 
County  of  London  Co.,  as  already  mentioned;  and  assum- 
ing they  went  forward  it  would  have  to  be  a limited  scheme 
confined  to  these  ten  companies,  again  an  unsatisfactory 
result.  Any  attempt  to  compel  supply  authorities  to  come 
into  a general  scheme  would  be  resented,  and  everybody  is 
clinging  to  their  present  rights  with  all  the  tenacity  human 
nature  is  capable  of,  consistent  with  an  avowed  willingness 
to  assist  in  every  possible  way. 

The  power  companies  in  the  areas  adjacent  to  London 
and*  the  neighbouring  counties  are  all  hostile,  and  realty 
ask  that  the  area  should  be  the  County  of  London.  The 
counties  put  their  case  on  administrative  grounds,  because 
they  frankly  fear  the  L.C.C.  has  an  object  in  asking  for 
the  larger  area,  viz.,  to  use  it  as  a lever  to  extend  the 
boundaries  of  the  County  of  London  later  on.  At  the  same 
time,  they  show  just  a tendency  to  want  it  both  ways, 
and  ask  for  cpunty  representation  if  a-  Joint  Authority  is 
formed. 

It  now  rests  with  the  Commissioners  to  prepare  a scheme 
and  issue  an  Order.  Judging  by  Sir  John  Snell’s  closing 
remarks,  it  will  not  be  done  immediately,  for  he  said  the 
matter  would  be  considered  as  the  other  pressing  duties 
of  the  Commissioners  permit.  When  that  scheme  is  issued 
the  success  of  it  will  rest  largely  on  the  extent  to  which 
the  various  undertakers  and  parties  can  agree.  If  they 
do  not,  there' is  not  much  hope  in  the  position,  but  there 
is  a genuine  desire  to  come  to  some  workable  arrange- 
ment, and  there  is  no  reason  -to  believe  that  every  assist- 
ance will  not  be  given  to  the  Commissioners  to  that  end. 
Nevertheless,  it  cannot  be  denied  that  a way  out  at  one 
stroke  seqms  almost  impossible,  and  it  may  well  have  to 
be  done  by  a series  of  more  or  less  easy  stages. 


Trade  Notes. 


w CrOWtlttr  & Osborn,  Ltd.  (7,  Blackfriars  Street,  Salford, 
Manchester),  the  manufacturers  of  the  well-known  and  widely 
used  Sceando  lamps — Standard  type  and  Half-Watt  type — 
announce  that  for  a long  time  past  they  have  been  experimenting 
to  find  a lamp  which,  while  being  more  efficient  than  the  Sceando 
Standard  type  lamp,  would  be  stronger  mechanically  than  the 
“ straight  ” filament  lamp.  A year  ago  the  firm  put  on  the 
market  a lamp  which  was  sold  under  the  name  of  Sceando 
" Ship  and  Traction  type,”  having  a spiral  filament,  but  of  the 
vacuum  type,  specially  designed  to  meet  the  exceedingly  severe 
conditions  found  in  ship  and  traction  work,  and  generally  known 
as  the  Sceando  “ One  Watt  ” type.  It  is  now  stated  that  a 
yearis  experience  of  this  type  of  lamp  unde'r  actual  working 
conditions  has  convinced  them  that  it  is  the  best  lamp  for  all 
conditions — not  merely  ship  and  traction  work — and  they 
have  therefore  reduced  the  price  to  the  same  as  that  charged 
ior  the  “ straight  ” filament  type.  Unless  “ straight  M filament 
lamps  are  specially  ordered,  the  Sceando  “ One  Watt  ” (Spiral 
Filament)  Lamp  will,  in  future,  always  be  supplied,  except  in 
the  case  ofioo-125  volt.  10  watt  and  200-260  volt.  20  watt,  which 
will  still  be  supplied  with  “ straight  " filaments.  New  “ Con- 
ditions of  Sale  ” came  into  force  on  August  1. 

Th«  City  Electrical  CO.,  Ltd.  (1,  Emerald  Street,  W.C.  1),  have 
favoured  us  with  a copy  of  their  latest  edition  of  the  Mersey 
list,  illustrating  and  pricing  motors,  dynamos,  motor-generators, 
and  all  types  of  direct  coupled  steam  and  oil  engine  sets.  A 
welcome  addition  to  the  range  of  dynamos  and  motors  is  the 
”drip-proof”  type  of  machines,  this  type  being  one  which  meets 
the  requirements  of  many  industrial  situations. 

The  General  Electric  Co.,  Ltd.  (Magnet  House,  Kingsway, 
W.C.  2),  have  issued  a new  edition,  the  14th,  of  the  Electrical 
Plant  Catalogue  Section,  P(5).  This  deals  with  various  steam, 
Diesel,  gas  and  petrol  generating  sets,  turbines,  water-wheels, 
boilers*,  pumps,  haulage  gears,  lifts  and  lifting  magnets. — The 
Company,  have  also  just  issued  a leaflet  giving  current  list 
prices  of  the  electric  lighting  supplies  appearing  in  S(i)  Section 
of  Catalogue  (13th  edition). 

Callender’s  Cable  and  Construction  Co.,  Ltd.  (Hamilton  House, 
Victoria  Embankment,  E.C.4),  notify  that  asjfrom  the  1st  inst., 
additional  reductions  in  the  selling  prices  of  rubber  insulted 
wires  and  cables  came  into  force.  AH  outstanding  offers  and 
quotations  for  these  goods  are  also  cancelled  /Particulars  of  the 
price  alterations  are  given  in  a leaflet. 
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THE  LIGHTING  \OF  ST.  MARIE’S  CHURCH, 
RUGBY. 

Formerly,  St.  Marie’s  Church,  Rugby,  was  lighted  by 
means  of  gas  standards  (see  illustrations)  which,  as  an 
electrical  installation  has  now  been  provided,  are  not  now 
used,  and  will  shortly  be  removed. 

If  the  positions  of  the  standards  are  studied,  it  will  be 
seen  that  one  or  other  of  the  lights  interrupts  the  line  of 
sight  between  almost  any  part  of  the  nave  and  the 
chancel.  Apart  from  the  discomfort  obviously  caused  by 
this  arrangement,  it  had  the.  further  disadvantage  of  pre- 
venting ttye  congregation  from  obtaining  a clear  view  of 
the  altar  and  pulpit.  Another  objection  to  the  gas  light- 
ing was  that  at  night  the  decorated  ceiling  and  upper 
parts  of  the  walls  were  left  in  darkness.  From  the 
architectural  point  of  view,  this  is  a very  serious  objection, 
because  the  whole  interior  design  of  a building  of  this 
character  and  period  (Gothic)  is  based  upon  top  lighting. 
In  the  daytime,  of  course,  the  church  is  lighted  mainly  by 
the  clerestory  windows.  At  night,  however,  the  appear- 
ance of  the  interior  was  changed  and  distorted  by  the 
alteration  in  the  plane  of  lighting. 

The  present  installation  at  St.  Marie’s  Church  consists 
of  Mirolux  trough  reflectors  containing  40  and  60  watt 
Mazda  'vacuum  lamps.  The  nave  is  lighted  by  fourteen 
troughs.  These  reflectors  are  fixed  \>n  the  east  side  of 
the  arched  roof  beams,  between  the  clerestory  windows. 
Several  advantages  proceed  from  this  disposition  of  the 
light  units.  To  begin  with,  neither  the  lamps  nor  reflectors 


Fig.  1. — The  Nave,  lighted  by  Mazda  Lamps  in  Mirolux 
Trough  Reflectors. 


are  visible  to  the  congregation.  The  light  comes  from  the 
same  level  as  the  windows,  and,  like  the  daylight,  illumin- 
ates the  nave,  from  floor  to  ceiling.  There  is  an  ample 
illumination  at  pew  height,  and  the  congregation  are  able, 
not  only  to  read  with  ease,  but  also  to  look  towards  the 
chancel  without  discomfort. 

The  chancel  is  lighted  by  means  of  six  Mirolux  troughs. 
Owing  to  the  general  eastward  direction  of  all  the  lighting 
and  the  greater  wattage  employed  in  the  chancel,  the 
altar  and  reredos,  and  especially  the  rood  cross,  are  more 
intensely  illuminated  than  the  body  of  the  church.  The 
lighting,  as  it  should  do,  helps  to  focus  the  attention  of 
the  congregation  upon  these  three  predominantly  signifi- 
»cant  features.  This  again  is  simply  a night-time  reproduc- 
tion of  the  daylight  effect  aimed  at  bv  the  architect. 

The  photographs  used  to  illustrate  this  description  were 
taken  at  night,  solely  by  the  light  of  the  Mazda  installation, 
and  have  not  been  retouched  in  any  way.  Mr.  Shenton, 
electrical  engineer  of  the  Rugby  U.D.C.,  must  be  accorded 


much  of  the  credit  for  This  installation.  The  wiring, 
which  is  on  the  surface,  is  carried  out  on  the  Henley 
wiring  system,  with  twin  lead-covered  cables,  painted  to 
match  their  surroundings.  This  system,  owing  to  the 
small  section  and  flexibility  of  the  wires,  is  very  suitable 
for  such  an  installation  as  this;  in  fact,  the  wiring  is 
practically  invisible.  Control  of  all  points  is  centralised 
in  a distribution  box  fixed  in  the  vestry.  The  w'hole  of 
the  work  was  carred  out  by  Mr.  Shenton ’s  department 
under  his  personal  direction. 


Fig.  2. — The  Chancel,  similarly  lighted,  but  to  a higher 

INTENSITY. 

Mirolux  trough  reflectors  and  Mazda  lamps  are  manu- 
factured bv  The  British  Thomson-Houston  Co.,  Ltd.,  of 
Rugby  and  77,  Upper  Thames  Street,  London,  E.C.q,  to 
whom  requests  for  further  information  on  the  subject 
should  be  addressed. 


Durban. — Two  500  kw.  TOtaries,  switchgear  and  automatic 
controlling  devices,  and  a small  quantity  of  H.T.  feeders  are 
required.  Tenders  are  required  by  Sept.  28,  Specification, 
etc..  Room  49,  D.O.T. 

Accrington. — On  July  27,  Col.  Ekin,  C.E.,  held  an  inquiry 
into  an  application  to  borrow  £150,000  for  electricity  extensions. 
The  Town  Clerk  said  the  Corporation  had  sold  two  old  generating 
sets  for  £7,600,  or  £1,000  more  than  they  paid  for  them.  The 
outstanding  debt  on  that  plant  was  £2,600,  but  there  was  a 
balance  on  the  sale.  It  was  absolutely  necessary  the  extensions 
should  be  sanctioned,  for  if  anything  went  wrong  with  the 
existing  plant,  power  consumers  would  be  without  current. 
They  had  buildings  giving  ample  accommodation,  distributing 
station  and  mains.  Neighbouring  townships  were  supplied 
at  the  same  cost  as  their  own  townspeople.  Mr.  Clegg,  Elec. 
Engineer,  put  the  maximum  demand  for  electricity  at  3,900  kw. 
per  week,  but  they  anticipated  a demand  exceeding  5,000  kw. 
Mr.  Blackburn,  of  Stalvbridge,  recommended  a 6,000  kw.  set 
and  four  pressure  boilers  with  an  evaporative  capacity  of  25,000 
lb. /hr.  each.  Mr.  Wheelwright,  Blackburn’s  Elec.  Engineei, 
said  Blackburn  was  willing  to  supply  Accrington,  but  he  did 
not  think  any  alteration  in  price  could  be  consideied.  Mr. 
Blackmore  calculated  if  Accrington  obtained  electricity  from 
Blackburn  at  the  price  Blackburn  quoted  it  would  cost  Accrington 
£10,000  a year  more  than  producing  it  under  the  present  scheme. 
Blackburn  Corporation’s  price  was  higher  than  that  at  which 
Accrington  had  contracted  to  supply  consumers. 
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Question  Xo.  123. 

I desire  a protective  device  for  tripping  a circuit  breaker 
in  the  20  to  33  volt  generator  main  of  a motor  generator 
which  is  used  for  charging  a battery  of  12  cells.  The 
breaker  should  trip  under  the  following  conditions 

1.  When  a reverse  current  of  15  per  cent,  of  the  normal 

charging  current  flows  through  the  generator  arma- 
ture. 

2.  When  an  overload  of  50  per  cent,  flows  for  a predeter- 

mined period  of,  say,  10  minutes. 

3.  When  the  supply  pressure  to  the  motor  falls  to  50  per 

cent,  or  less  of  the  normal  supply  pressure.  The 
' output  of  the  generator  is  300  amperes  at  20  volts. 

( Replies  to  Question  No.  123  must  be  received  not  later 
than  August  27,  1921.) 

Answers  to  Questions. 

Question  No.  118. 

What  is  the  principle  of  operation  of  auto- transformers  for 
starting  induction  motors?  Is  this  method  to  be  preferred 
to  the  ordinary  starter,  and  is  it  cheaper?— 14  Stator.” 

Replies  to  Question  No.  118. 

The  first  prize  (ios.)  has  been  awarded  to  Mr.  John 
Moray,  No.  9,  Woodside  Terrace,  Starling,  Bury, 
Lancashire,  for  the  following  reply  : — 

The  principle  of  the  auto- transformer  is  as  follows : 
In  Fig.  1 C represents  the  winding  of  a choking  coil, 
suitable  for  connecting  to  a supply  pressure  of,  say, 


FfG  A z. 


220  volts,  and  V is  a voltmeter  with  one  side  per- 
manently connected  to  one  terminal  of  the  choker. 
If  the  wire  be  connected  to  the  terminal  T1  of  the 
choker,  V will  indicate  the  full  supply  pressure.  If 


we  make  connection  at  some  intermediate  point, 
such  as  at  /or*1  we  shall  get  something  less  than 
the  full  supply  pressure. 

It  follows  from  the  above  that  if  we  connect  a circuit 
R to  one  terminal  T and  the  midway  point  t of  the. 
choker  winding,  as  in  Fig.  2,  the  secondary  circuit 
R will  be  fed  at  half  the  primary  pressure.  If  the 
connection  were  made  a quarter  of  the  distance  (measured 
by  the  number  of  turns)  from  T , i.e.  at  tl,  the  voltage 
at  * would  be  one  fourth  the  , supply  pressure.  In 
Fig.  2 the  whole  winding  T to  Tl  may  be  said  to  act  as 
the  primary,  and  the  portion  T to  / as  the  secondary. 

Assuming  the  losses  in  the  autortransformer  to  be 
negligible,  the  power  in  the  secondary  circuit  is  equal 
to  that  taken  from  the  mains.  Thus,  if  Ip  And  Ep 
equal  primary  current  and  voltage  respectively,  and 
| Ig  and  Eg  secondary  current  and  voltage  respectively, 
~ Ip  y.Ep 

then//>  Ep=Ig  Eg.\Ig= — Eg'  ^ ^as  ^>een 

above  that  Eg- depends  entirely  upon  the  proportion  of 
the  total  turns  T Tl  included  between  T t.  Hence  : 
_ Total  turns  between  T Tl  rr 

S - P X No.  Gf  turns  between  T f e Pnmary 
current  in  Fig.  2 was,  say,  10  amperes  at  220  volts, 
then  the  output  on  the  secondary  side  would  be  20 
amperes  at  no  volts.  These  .figures  show  the  usual 
function  of  an  auto-transformer,  namely,  the  conversion 
of  a small  current  ^t  p high  voltage  to  a large  current 
at  a low  voltage.  , 

An  auto-starter  consists  of  a species  of  change-over 
switch  working  in  conjunction  with  two  auto-trans- 
formers. 

The  principle  of  the  auto-transformer  method  of 
starting  a three-phase  induction  motor  is  shown  in 


Figs.  3 and  4,  where  A,  B and  C are  the  supply  leads, 
and  A1,  B1  and  Cl  are  the  terminals  of  the  motor  M » 
Tx  and  T2  are  the  two  auto-transformers,  which  at 
starting  are  connected  between  the  supply  leads  as  seen  at 
Fig.  3.  In  order  that  the  amount  of  reduction  of  voltage 
may  be  changeable  the  “ auto"  windings  are  arranged 
with  a number  of  loops  or  tappings  ; so  that  their  points 
of  .connection  C,  C to  the  motor  may,  when  being 
installed,  be  suited  to  the  starting  torque  required. 
After  the  motor  has  run  up  to  full  speed,  the  connections 
are  altered  (by  means  of  the  switch)  to  those  in  Fig.  4 
and  the  starter  windings  are  put  across  the  mains. 

The  auto-transformer  method  is  employed  for  starting 
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induction  motors  having  squirrel-cage  rotors.  ' Motors 
having  squirrel-cage  rotors  possess  the  disadvantages  of 
taking  a heavy  starting  current,  and  exerting  a com- 
paratively feeble  starting  torque.  Therefore,  this  type 
of  motor  having  the  auto-transformer  method  of  starting 
is  to  be  preferred  if  the  starting  conditions  do  not 
demand  a powerful  torque. 

The  ordinary  method  of  starting,  that  is,  with  the 
ordinary  starter,  is  employed  to  start  induction  motors 
having  wound  rotors,  and,  as  this  type  of  motor  is 
capable  of  exerting  a very  powerful  starting  torque, 
either  type  of  motor,  with  its  particular  method  of 
starting,  should  be  employed  according  to  the  starting 
conditions  to  be  met. 

The  former  method  of  starting  is  the  cheapest,  if 
the  starter  and  motor  be  considered  inclusively,  because 
induction  motors  having  squirrel-cage  rotors,  are  at  once 
cheaper  and  simpler  than  motors  with  wound  rotors 
having  ordinary  resistance  starters  connected  to  the 
rotor  througli  slip  rings. — “ John  Moray.” 


Various  Items. 


8.E.  Lancs  Electricity  District.— The  time  for  the  lodgment  of 
objections  and  representations  has  been  further  extended  till 
October  31. 

Exhibition  Postponed. — The  copartnership  Exhibition  which 
was  to  take  place  at  the  Crystal  Palace  this  autumn  has  been 
postponed  till  next  July. 

Ball  and  Roller  Bearings. — A sectional  committee  of  the 
B.E.S.A.  is  to  be  set  up  to  deal  with  the  standardisation  of  ball 
and  roller  bearings  for  the  engineering  industry. 

Electricity,  Districts  . — The  closing  date  for  objections  or 
representations,  etc.,  has  been  extended  to  October  31  for 
both  the  East  Midlands  and  Mid-Lancs  Electricity  Districts. 

Mica. — An  advertiser  in  Salisbury,  Rhodesia,  is  very  anxious 
to  dispose  of  a large  quantity  of  Mica]  which  he  can  supply  direct 
from  the  mines  to  the  consumer.  For  particulars  see  a small 
advert. 

8.W.  Electricity  Orders  . — The  Ministry  of  Transport  has  con- 
firmed special  Orders  made  by  the  Electricity  Commissioners  in 
respect  of  the  urban  districts  of  Bedwas  and  Machan,  Panteg 
and  Risca. 

Preston. — The  Electricity  Supply  Company  have  recom- 
mended that  Mr.  J.  A.  Robertson  should  be  asked  by  the  Town 
Council  to  prepare  plans  for  a new  generating  station  in  order 
that  it  may  be  submitted  to  the  Commissioners. 

Whitleyism  . — The  Whitley  movement  having  entirely  cut 
the  ground  from  under  the  feet  of  any  ideal  there  may  have 
been  in  the  formation  of  the  unwieldly  National  Joint  Industrial 
Council  in  April,  1919,  the  latter  has  now  been  disbanded. 

Finsbury  Technical  College. — Although  this  training  college 
is  to  be  continued  for  a further  five  years  at  least,  it  is  thought 
that  the  F.T.C.  Defence  Committee  should  keep  iri  existence 
with  an  eye  to  the  future  and  a public  meeting  will  probably  be 
called  in  October  to  consider  the  situation. 

Greenwich  Power  Station. — The  Highways  Committee  of  the 
L.C.C.  recommends  acceptance  of  the  following  tenders  for  plant 
at  the  Greenwich  power  station  and  Holborn  and  Streatham 
sub-stations  : — H.T.  Cables,  Western  Electric  Co.,  Ltd. 
(£38,485  15s.  id.)  ; seven  1,000  kw.  rotary  converters,  B.T.-H. 
Co.,  Ltd.  (£54,598)  ; condensing  plant,  W.  H.  Allen  Sons  Co., 
Ltd.  (£17,893). 

Improvements  in  Motor  Gar  Fuel  Consumption. — Mr.  Arthur 
Tweedale,  electrical  engineer,  of  Poulton-le-Fylde,  has  invented 
a patent  which  taps  and  filters  un exploded  gases  from  motor 
vehicles  and  conducts  them  back  to  the  engine.  A test  on  a 
20  h.p.  Ford  showed  that  with  this  economiser  attached  the 
consumption  of  petrol  was  at  the  rate  ol  a gallon  for  42  miles 
as  against  18  miles  without  it. 

L.G.G.  Tramways. — The  side  slot  conduit  track  in  Kingsland 
Road  is  to  be  converted  to  the  centre  slot  system  at  a cost  of 
bout  ,£46,500.  The  side-slot  conduit  was  laid  in  1906  as  an 
x periment,  but  experience  has  shown  it  to  be  unsuitable  on 


account  of  the. high  check  formed  by  one  of  the  slot  rails  when  its 
companion  has  been  worn  by  tramcar  traffic  and  the  excessive 
accumulation  of  road  debris  in  the  conduit. 

I.E.E.  Meetings. — The  Council  have  decided  that,  beginning 
with  next  Session,  the  meetings  will  be  held  on  alternate  Thurs- 
days (except  at  times  of  public  holiday)  beginning  with  the 
first  Thursday  in  November.  At  present  they  have  under 
consideration  the  question  whether  the  meetings  should  continue 
to  begin  at  6 p.m.,  as  has  been  the  case  during  the  last  few 
years,  or  whether  the  former  hour  of  5 p.m.  should  be  reverted  to. 

Wrong  Tolephono  Numbers. — According  to  Mr.  Pike  Pease 
(Assist.  P.G.),  subscribers  are  not  charged  for  a mistake  on  the 
part  of  the  operator  providing  that  it  was  brought  to  the  operators 
notice.  Efforts,  he  said,  were  being  made  to  find  a machine 
that  would  register  calls  when  put  through,  but  up  to  the  present 
no  better  system  than  that  in  force  had  been  discovered. 
Penny-in-the-slot  machines  could  be  supplied  to  any  user  if 
he  liked  to  rent  one. 

An  Electro-Modical  Treatment. — Electrical  treatment,  nvolv- 
ing  the  ionisation  of  a zinc  solution,  has  been  shown  to  be 
suitable  in  many  cases  for  curing  chronic  septic  conditions  of 
the  ear,  nose  and  throat,  e.g.,  the  oft  neglected  complaint  of 
“ running  ear  ” can  be  cured  by  this  means.  A demonstration 
was  recently-given  by  Dr.  A.  R.  Friel,  aural  specialist,  Ministrv 
of  Pensions  (London  Dist.),  and  clinical  assistant  at  the  Rojal 
Free  Hospital,  London. 

GlO-clad  Wiring  System. — An  interesting  test  on  the  water* 
tightness  of  the  Glo-clad  Wiring  System,  described  inELECTRiciTV 
for  July  15,  has  now  come  to  our  notice.  A customer,  wishing 
to  find  out  whether  the  method  of  operating  the  Glo-clad  switch 
effectively  prevented  the  entrance  of  moisture  into  the  switch 
case  deliberately  placed  a switch  in  a bucket  of  water  fbr  a. 
week,  and  at  the  end  of  this  prolonged  immersion  it  was  found 
that  no  water  at  all  had  entered. 

Accrington. — The  Oswaldtwistle  District  Council,  on  July  21, 
expressed  regret  that  neither  Accrington  nor  Blackburn  Cor- 
poration are  prepared  to  supply  the  district  with  current* 
although  small  residential  areas  like  Whalley  were  being  favoured 
in  this  respect.  The  chairman  said  both  Corporations  had 
written  stating  that  at  present  circumstances  did  not  permit 
of  the  suggested  extension  of  cable.  As  Accrington  is  pressing 
the  Commissioners  to  approve  of  an  extension  scheme,  the 
Oswaldtwistle  Council  decided  to  support  this  by  writing  a 
letter  to  submit  to  the  Commissioners. 

Electro  Plating. — Quite  av  large  number  of  the  readers  of  this 
paper  are,  we  believe,  interested  in  the  practical  application  of 
electro-plating,  and  to  all  such  readers  we  would  say,  make  a 
point  of  having  in  your  possession  a copy  of  the  current  issue 
of  the  Practical  Electrician’s  Pocket  Book.  Not  only  does  it 
contain  a first-class  chapter  on  plating  work,  but  it  also  has 
a total  of  520  pages  of  practical  electrical  data,  and  as  it  is  recom- 
mended officially  by  the  C.  & G.  authorities,  it  may  be  looked 
upon  as  an  eminently  useful  and  reliable  work.  Of  all  book- 
sellers, 3s.  net,  or  from  Percival  Marshall  & Co.,  66,  Farringdon 
Street,  E.C.  4,  for  3s.  4d.  net,  post  free. 

Wanted — £1,000,000. — The  ancient  city  of  Bristol,  whence 
came  many  adventurous  and  far-sighted  traders,  who  in  past 
times  materially  helped  to  lay  the  foundations  of  the  present  com- 
mercial importance  of  these  small  islands  is,  once  again,  after  a 
period  of  comparative  stagnation,  making  a bold  bid  to  become 
one  of  our  foremost  cities  and  ports.  It  has  a fine  University 
where,  among  others,  electrical  engineers  receive  a valued  and 
valuable  training.  Nevertheless,  funds  for  extensions,  as  well 
as  to  meet  immediate  needs,  are  required,  and  these  can  only 
be  obtained  by  voluntary  contribution.  An  appeal  is  there'fore 
being  made  for  financial  support,  full  particulars  relating  to 
which  matter  may  be  obtained  in  the  form  of  an  illustrated 
booklet  from  the  Appeal  Director,  Mr.  A.  F.  Shepherd,  University 
Appeal  Offices,  51,  Com  Street,  Bristol. 
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THE  GENERAL  ELECTRIC  CO.,  LTD. 

Annual  General  Meeting. 

Magnet  House  was  the  scene  of  the  Annual  General 
Meeting  of  the  G.E.C.  on  July  21,  when  Mr.  Hugo 
Hirst,  Chairman  and  Managing  Director,  opened  his 
speech  with  the  remark  that  when  in  1889  assisted  as 
one  of  the  founders  in  the  formation  of  the  Coy.,  with  a 
registered  capital  of  £*30,000,  he  little  dreamt  that  it 
would  be  his  good  fortune  to  direct  its  affairs  for  32  years, 
or  that  it  would  grow  into  such  a world-wide  concern  as  it 
; now  is.  After  dealing  with  the  balance-sheet  (already  re* 
ferred  to  in  our  columns)  he  said/ : 

“Year  after  year  writers  and  speakers — who  imagine  that 
they  are  doing  a service  to  labour — point  to  the  growth  of 
our  results  as  if  it  were  wrong  to  progress,  or  as  if  the 
results  were  extorted  at  the  expense  of  the  manual  workers 
•in  our  organisation.  They  either  do  not,  or  will  not, 
understand  that  the  results  are  due  to  joint  efforts,  that 
capital  and  brain  workers  are  doing  their  share  as  well. 

“Labour  will  be  told  we  have  made  j£  160,000  more  profits, 
but  no  attention  will  be'  drawn  to  the  increase  of  capital — 
£2,000,000 — which  was  essential  to  obtain  the  increased 
yield.  Out  of  the  total  profits  only  >£539,000  has  reached 
the  pockets  of  the  shareholders  who,  had  they  invested 
£^5,600,000  (which  represents  our  total  Debenture  and  Share 
capital)  in  British  and  Colonial  Securities,  would  have 
had  an  income  of  at  least  £300,000,  without  risk  of 
any  kind.  To  secure  to  them  the  remaining  £239,000, 
distributed  in  our  case  amongst  12,500  shareholders,  we 
have  been  able  to  employ  usefully  16,640  workpeople  and 
staff.  We  have  paid  to  them  in  wages  and  salaries 
£2,864,000.  In  addition  to  that  I am  sure  we  have  con- 
tributed another  £2,000,000  of  wages  to  workers  in  other 
industries,  spent  on  transport  and  on  the  raw  materials 
required'  for  our  manufactures,  such  as  coal,  steel,  copper, 
rubber,  etc.  Ia  this  year  in  particular  we  have  besides 
contributed  at  least  another  million  to  the  wares  in  the 
building  trade  alone,  but  the  main  benefit  to  all  is  that 
Capital  and  Labour  have  jointly  created  new  values  and 
added  to  the  much-needed  wealth  of  the  country  some 
£*8,000,000  or  £*9,000,000. 

“ I make  this  point  again  and  again  to  emphasise  the 
difference  between  profits  arrived  at  by  an  industrial  enter- 
prise in  contradistinction  to  a trading  concern  : the  former 
creates  values,  the  latter  exchanges  values,  and  the  benefit 
to  the  country  of  the  latter  may  He  in  its  profits  alone — 
therein  lies  the  fundamental  difference  between  trade  and 
industry.  A trader  or  distributor  can  do  the  same  volume 
of  business  with  only  one  million  or  one  and  a half  million 


of  capital.  However,  instead  of  employing  nearly  17,000 
workers,  90*  per  cent,  of  whom  have  to  be  highly  skilled, 
he  could  have  done  this  business  with  some  500  to  700 
workers,  only  10  per  cent,  of  whom  need  be  skilled.  No- 
body realises  better  than  I the  utility  and  the  need  of 
distributing  houses.  The  reason  for  my  comparison  lies 
in  my  belief  that  owing  to  want  of  understanding  industry 
does  not  receive  the  same  support  as  trade  from  all  shades 
of  public  opinion. 

“This  country  is  admittedly  not  self-supoort’mg.  To 
feed  the  people  it  is  essential  that  we  should  import  food* 
stuffs.  VVe  can  only  pay  for  these  foodstuffs  if  Capital 
and  Labour  unite  in  creating  yearly  more  values  than  we 
consume,  but  it  should  be  borne  in  mind  that  the  value  of 
our  finished  product  is  not  assessed  by  us  but  by  the  foreign 
buyer N Capital  and  Labour  alike  must  realise  this.  They 
will  have  to  be  more  modest  in  their  demands  in  the  future, 
or  our  country  cannot  meet  its  obligations.  Unless  we 
realise  this,  unemployment  will  grow,  bearing  in  its  trail 
hardship  and  misery.” 

He  next  referred  to  the  Witton'Carbon  Works  in  connec- 
tion with  the  Key  Industries  and  Anti-Dumping  Bill,  point- 
ing out  that  the  total  capital  invested  in  the  enterprise  up 
to  the  outbreak  of  war  was  £40,000;  the  total,  losses  in- 
curred up  to  1914,  through  the  attacks  of  foreign  trusts, 
.were  £*78,000. 

After  the  outbreak  of  war  additional  warks  were  estab- 
lished at  a cost  of  £^50,000  towards  which  the  Govt,  con- 
tributed £30,000,  which  latter  the  G.E.C.  were  to  pay  back 
out  of  future  profits.  At  the  same  time  they  gave  the 
Govt,  an  undertaking  to  continue  the  supply  of  carbons 
throughout  the  war  at  pre-war  prices.  This  promise  wa$ 
kept  with  the  modification  that  towards  the  very  end  of 
the  war  a small  increase  in  price  based  on  the  increase 
of  wages  dictated  by  the  Govt.  was_  allowed.  . The  result 
was  that  .the  total  accumulated  losses  to  March,  1920, 
amounted  to  £*115,000.  Part  of  the  works  were  now  de- 
voted to  producing  materials,  invaluiable  for  the  automobile, 
printing,  and  paint  industries,  materials  which  before  the 
war  came  from  Germany.  « ^ 

Turning  to  the  Leamington  Glass  Works — the  financial 
results  of  which,  owing  to  foreign  competition,  were 
always  indifferent — Mr.  Hirst  referred  to  the  fact  that  in 
1914  special  bulbs  for  the  safety  of  our  warships  were  at 
once  required ; bulbs  for  bombs,  for  vacuum  flasks  and 
other  war  supplies  were  at  one  time  only  available  from 
these  works,  which,  at  the  same  time,  kept  alive  at  a critical 
period  the  lamp  industry  in  this  country.  Further,  *tae 
works  enabled  the  Coy.  to  take  a prominent  part  in  the 
development  of  electric  valves,  which  were  used  for  a 
most  effective  defence  agannst  submarines  and  which  now, 
in  peacetime,  are  beginning  to  revolutionise  all  systems 
of  communication,  wireless  telephony  and  oth«*r  branches 
of  electrical  engineering. 

The  other  works  of  the  Coy.,  the  Research  Laboratories, 
and  their  industrial  importance,  were  dealt  with,  and  Mr. 
Hirst  concluded  on  the  note  ffiat  production  means  increase 
oLnational  safety  and  increase  of  national  wealth. 

Magnet  House. 

Advantage  was  taken  of  the  holding  of  the  Annual 
General  Meeting  in  the  large  lecture  hall  (seating  capacity 
350)  for  an  inspection  of  the  newly-opened  head  offices  and 
showrooms  in  Kingsway.  As  an  architectural  achievement, 
Magnet  House  is  excellent  in  conception  and  hamtonious 
in  design,  whilst  every  care  has  been  taken  to  cater  for 
the  comfort  of  customers  and  to  ensure  the  prompt  and 
accurate  execution  of  orders. 

The  building  covers  a ground  area  of  25,722  sq.  ft.,  and 
has  eight  floors  including  the  basement.  Each  floor  is 
divided  into  eight  sections  by  brick  walls,  fitted  with  double 
iion  fire-proof  doors  (to  the  number  of  130)  made  by  the  Coy. 
at  the  Fraser  and  Chalmers  Engineering  Works,  Eritn. 
The  doors  are  of  several  types,  some  of  single  and  some 
three  or  four  panels  with  hinged  folding  sections  to  allow 
of  passing  through  without  opening  the  whole  door.  All 
inter-departmental  correspondence,  as  well  as  the  incoming 
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mail,  is  distributed  by  means  of  pneumatic  tubes.  Ventila- 
tion is  secured  by  a network  of  ducts  connected  to  a 
modern  air- washing  plant.  Vacuum  tubes  are  installed  for 
cleaning.  Artifioiaf  lighting  is  secured  for  3,222  points. 
The  Main  Entrance  Hall  is  of  stately  proportions,  with 
stone  walls,  marble  floor,  wide  marble  staircase  and'  massive 
bronze  fitments.  In  the  well  of  the  staircase  run  two  high- 
speed passenger  lifts.  In  addition  there  are  five  other 
staircases  serving  the  various  floors  of  the  building,  as  well 
as  seven  passenger  and  eight  goods  lifts,  a complete  system 
of  hoists  and  runways  for  loading  and  unloading  vans  and 
lorries,  and  for  handling  bulky  goods.  The  lift  equipment, 
entirely  by  the  Express  Lift  Co.,  Ltd., . comprises  a total 
of  23  machines  of  various  types  and  forms  a complete 
epitome  of  modern  practice  in  lift  design  and  construction. 

In  Fig.  1 are  seen  the  contactor  panels  con- 
trolling the  high  speed  lifts  in  the  main  stair- 
case.  These  lifts  are  designed  for  a normal  load 
of  one  ton  and  a maximum  speed  of  310  ft. 
per  min.  A second  speed  of-i8o  ft.  per  min.  is 
also  allowed  for,  the  speed  variation  being  under 
complete  control  of  the  lift  driver.  Each  lift  is 
driven  by  a 25  b.h.p.  D.C.  “ Wit  ton  ” motor, 
specialty  designed  and  manufactured  for  lift 
work  at  the  Witton  works  of  the  G.E.C. 

The  motors  are  fitted  with  interpoles  and  are 
compound  wound,  the  series  turns  being  used 
for  starting  and  stopping  only. 

The  operation  of  the  contact  board  is  as 
follows  : — 

Situated  at  the  bottom  of  the  panel  are  the 
main  reversing  switch  and  auxiliary  closing 
switches,  with  two  horizontal  solenoids  acting 
on  a common  phrnger.  The  solenoids  %are 
connected  in  the  ‘‘up”  and  “down”  circuits 
respectively,  and  are  operated  directly  from  the 
car  switch  in  the  car.  The  reversing  switch 
itself  is  the  first  switch  operated,  and  is  moved 
over  to  the  “up  ” or  “down  ” position  by  the 
excitation  of  the  appropriate  solenoid  which 
pulls  over  the  horizontal  steel  plunger.  As 
scon  as  the  plunger  reaches  the  extreme  position 
on  one  side  or  the  other,  the  shortening  of  the 
air  gap  on  that  side  strengthens  the  pull  by 
from  30  'per  cent,  to  40  *per  cent.,  and  allows 
aa  end  plunger  to  be  attracted,  operating 
the  auxiliary  closing  switch  which,  in  turn.  •-  *! 

energises  the  main  closing  switch  solenoid  above.  It  will 
be  seen,  therefore,  that  it  is  impossible  to  reverse  the 
armature  leads  while  the  main  closing  switch  is  in  the  “on  ” 
position  and  current  flowing  in  the  armature. 

The  main  rheostat  is  of  a special  type  .operated  by 
gearing  situated  at  the  back  of  the  controller,  and  driven 
direct  from  the  car  itself,  so  that  the  speed  at  which  the 
starting  resistance  tis  cut  out  depends  entirely  upon  the 
acceleration  of  the  lift,  and  is*  therefore  directly  proportional 
to  the  load.  The  second  speed  is  obtained  by  shunt  regu- 
lation, the  shunt  rheostat  being  of  the  straight  pull  solenoid 
type  operated  through  a relay  under  the  control  of  the 
attendant  in  the  car. 

Two  magnetic  brakes  are  fitted'  to  the  driving  gear, 
operated  by  solenoids  energised  from  two  independent 
circuits.  The  relays  through  which  the  brake  solenoids 
work  are  also  in  independent  oircuits,  so  that  the  risk 
of  both  magnetic  brakes  failing  to  act  is  reduced  to  a 
minimum.  In  addition  to  the  two  magnetic  brakes  the 
controller  is  so  designed  that  when  the  main  closing  switch 
falls  to  the  “off  ” position  and  the  motor  is  disconnected 
•from  the  plains,  the  series  turns  are  connected  in  circuit' 
with  the  armature  in  such  a way  as  to  bring  about  a 
powerful  braking  effect.  This  helps  materially  to  bring 
the  car  to  rest  smoothly  and  easily,  an  effect  so  essential 
to  passenger  lifts,  especially  those  travelling  at  high  speeds. 

Easily  renewable  carbon  contacts  are  fitted  on  every 
contact,  and  magnetic  blow-outs  are  provided  at  all  points 


where  the  circuit  is  broken.  The*  resistances  are  all 
mounted  on  a frame  at  the  back  of  the  board,  reducing 
resistances  being  inserted  in  all  solenoid  circuits  to  reduce 
the  current  in  them  to  a minimum  as  soon  as  they  have 
performed  their  work.  The  whole  of  the  wiring  on  the 
controllers  is  carried  out  with  solid  copper  wire,  rubber 
insulated  and  asbestos  braided  to  render  it  absolutely  fire^ 
proof. 

In  the  basement  are  the  showrooms,  where  is  to  be  seen 
a most  comprehensive  selection  of  electrical  goods  arranged 
with  a full  appreciation  of  the  value  of  display  as  well 
as  for  the  comfort  and  convenience  of  the  visitor.  The 
central  apartment  of  the  suite  of  showrooms  is  decorated 
in  Georgian  style  and  contains  a large  display  of  Georgian 
and  modem  fixtures  of  all  types.  In  the  French  Room, 


1. — Contactor  Panels  for  High  Speed  Passenger 
Lifts  at  Magnet  House. 

which  is  tastefully  decorated  in  white  and  vieux  rose,  is 
to  be  found  a choice  selection  of  Louis  XIV.  and  Louis 
XVI.  electroliers  and  brackets,  together  with  French 
statuettes,  bronze  figures  and  table  standards.  The 
Adams  section  (Fig.  2),  carried  out  in  tints  of  wedgwood 
green,  contains  many  chaste  examples  of  brackets,,  pendants 
and  electroliers  in  this  style.  Another  period  room  is! 
arranged  as  a Jacobean  dining-room  displaying  chande- 
liers, lanterns,  and  table  candlesticks  of  Tudor  and 
Jacobean  design,  many  of  which  are  faithful  reproductions 
of  antique  originals.  The  section  devoted  to  alabaster  ware 
holds  an  unrivalled  assortment  of  'inverted  fittings,  vases 
and  pedestals. 

Unique  and  artistic  silk  shades  in  great  variety  are 
arranged  in  an  adjoining  room,  and  the  remaining  depart- 
ment (Fig.  3)  is  devoted  to  an  exhibition  of  domestic 
electrical  appliances,  including  heating  and  cooking  ware, 
irons  and  fans,  vacuum  cleaners,  washing  machines,  etc. 

On  the  opposite  side  of  the  vestibule  is  a large  Industrial 
Showroom  containing  comprehensive  displays  of  lanterns 
and  fittings  for  factory  and  street  lighting,  ships’  fittings 
and  other  items  of  electrical  equipment  for  ships,  switch- 
gear,  telephones,  electric  light  supplies,  cables  and  wiring 
materials  and  other  products  of  the  Coy.,  including  a 
board  demonstrating  the  new  “ Kingsway  ” Surface 
Wiring  System.  A certain  amount  of  the  wiring  in  the 
Industrial  Showroom  is  also  carried  out  by  this  system. 

The  greater  portion  of  the  ground  floor  is  taken  up  by 
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the  sales  counters  which  form  a continuous  line  140  ft  long. 
Considerable  storage  accommodation  is  arranged  behind  the 
counters,  and  the  bins  can  be  quickly  replenished  from  the 
madn  stockrooms  on  the  upper  floors  by  means  of  electric 
service  lifts  operated  by  a system  of  push  buttons.  The 
salesmen  are  in  telephonic  communication  with  their  de- 
partmental stockroom^,  so  thpt  in  the  event  of  any  required 
article  not  being  available  at  the  counter,  instructions  can 
immediately  be  given  for  it  to  be  sent  down  by  these  lifts. 
Under  the  counter  runs  a silent  belt  conveyor  which  carries 
customers’  purchases  to  separate  packing  benches  at  one 
end;  the  salesmen  are  thus  relieved  of  the  task  of  tying 
up  parcels,  and  are  consequently  enabled  to  attend  to  the 
requirements  of  customers  in  the  most  expeditious  manner. 

This  belt  conveyor — another  product  of  Fraser  and  Chal-. 
mers  Engineering  Works— -consists  of  a lubber-covered  duck 
belt  running  over  idlers  mounted  on  a substantial  steel 
frame.  It  is  driven  at  a speed  of  120  ft.  per  men.  by  a 
2 b.h.p.  “'Witton  ” D.C.  motor  through  one  of  the  Express 
Lift  Co.  ’s  silent'  worm  gears.  The  goods  to  be  packed  are 
placed  in  wire  baskets  fitted  with  wooden  runners  and 
pass  over  ball-bearing  rollers  to  the  packing  benches  at  the 
delivery  end. 

In  the  van  dock  at  the  rear  of  the  building  are  three 
cranes  and  runways  for  handling  incoming  goods.  Cases 
are  lifted  from  the  lorries  and  lowered  to  the  Receiving 
Department  in  the  basement.  Here~  the  goods  are  un- 
packed, and  distributee!  by  lifts  to  the  stockrooms  on  the 
fourth  and  fifth  floors. 


Fio.  2. — Adams  Style  Lighting  Fixtures  Showroom. 


The.  first  and  second  floors  are  principally  devoted  to 
administrative  depts.,  nad  a plentiful  provision  of  signs  in 
prominent'  positions  direct  the  inquirer. 

On  the  third  floor  is  the  commodious  and  well-arranged 
Despatch  Dept,  with  its  rows  of  bins  and  packing  benches. 
To  each  dispatch  clerk  is  allotted  a definite  section  of 
the  alphabet  so  that  he  always  deals  with  all  the  orders 
of  every  customer  in  his  section.  Adjoining  the  Despatch 
Department  is  the  Packing  Room.  Goods  are  delivered  to 
the  Despatch  Department  by  goods  or  service  lifts  and  the 
completed  packages  are  lowered . in  special  containers  by 
combined  cranes  and  runways  into  waiting  lorries  in  the 
van  dock  below. 

The  stockrooms  on  the  fourth  and  fifth  floors  are  equipped 
with  some  12,000  steel  bins  and  are  arranged  to  facilitate 
the  work  of  looking  out  goods.  The  private  telephone 
exchange,  which  has  50  incoming  lines  and  300  internal 
extensions,  is  situated  on  the  filth  floor.  The  whole  of 
the  equijpment  was  manufactured  by  the  Peel  Conner 
Telephone  Works. 


The  offices  of  the  Illuminating  Engineering  Dept.,  a large 
and  well-lighted  fixtures  design  office  and  a meter  test 
room  and  workshop,  are  located  on  the  sixth  floor.  Near 
by  is  the  staff  canteen  fitted  with  “Magnet”  urns,  hot 
water  calorifters^and  hotplates.  A large  lecture  hall  is  also 
situated  on  this  floor.  It  has  a seating  capacity  for  350 
•people,  and  is  used  for  the  social  recreation  of  the  staff, 
as  well  as  for  lectures  on  technical  and  commercial  subjects. 


Fig.  3. — Showroom  for  Domestic  Labour-saving 
Appliances. 


The  motor  rooms  for  the  various  passenger  and  goods 
lifts  are  on  the  roof,  which  is  reached  by  four  emergency 
staircases.  These  motor  rooms  have  been  designed  to 
afford  every  facility  for  inspection  of  the  different  drives 
and  controls.  The  Company  extend  a cordial  invitation  to 
all  their  clients  to  visit  Magnet  House,  and  should  any  be 
in  doubt  as  to  the  best  means  of  reaching  it,  G.E.C. 
Pamphlet  No.  2541,  sent  on  request,  will  tell  them  all  they 
want  to  know. 


CARRIER  CURRENT  TELEPHONY  AND 
TELEGRAPHY. 


( Continued  from  page  428.) 

Selection . — Electrical  Filters . — When  a number  of  one-way 
channels,  each  employing  a different  carrier  frequency,  are 
operated  by  superposition  on  a common  line,  each  channel 
must  be  connected  with  the  line  through  selective  circuits 
which  transmit  only  the  range  of  frequency  assigned  to 
that  particular  channel.  Not  only  must  the  demodulator 
assigned  to  a given  channel  be  prevented  from  receiving 
from  the  line  the  currents  of  other  channels,  but’  the  send- 
ing modulator  must  be  prevented  from  putting  on  to  the  line 
currents  of  frequencies  outside  of  its  assigned  bands, 
for,  as  was  pointed  out  in  the  discussion  of  modulation, 
frequencies  other  than  those  desired  are  developed  in  the 
output  circuit  of  the  modulator,  and  if  these  currents  were  # 
permitted  to  reach  the  line  those  whose  frequencies  fell 
within  the  transmission  band  of  some  other  channel,  would 
be  transmitted  to  the  demodulator  of  that  channel  through 
its  receiving  selective  circuit. 

As  will  be  brought  out  later  in  the  disqussion  of  the 
behaviour  of  lines  with  respect  to  their  transmission  effi- 
ciency at  carrier  frequencies  and  with  respect  to  crosstalk 
between  adjacent  circuits  on  a pole  line,  the  most  desirable 
frequency  range  is  rather  limited.  For  this  reason,  where 
it  is  proposed  to  secure  a maximum  number  of  channels 
simultaneously  operating  on  a given  circuit,  it  is 
necessary  to  make  the  frequency  interval  between  the 
adjacent  carrier  channels  as  small  as  possible.  The  first 
limitation  to  the  frequency  separation  between  carrier  fre- 
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quenciefc  is  determined  by  the  fact  that"  as  has  already  been 
pointed  out,  the  width  erf  the  side  band  must  correspond 
10  tne  voice  frequency  range;  thalTis,  even  with  ideal 
apparatus  the  carrier  frequencies  must  have  at  least  a 
reparation  of  approximately  2,000  cycles  per  second.  The 
ideal  selective  circuit  -which  would  permit  this  close  spacing 
of  frequencies  is  one  which  would  transmit  efficiently  this 
side  band,  having  a frequency  range  of  2,000  cycles,  and 
would  absolutely  olock  off  frequencies  outside  of  this  band. 
Because  it  is  not  physically  possible  to  secure  xsuch  ideal 
circuits,  we  dre  obliged  to  make  a greater  separation  in 
carrier  frequencies  than  that  made  neoessary  by  the  width 
of  the  side  band. 

The  nearest  approach  to  this  ideal  selective  circuit,  par- 
ticularly for  carrier  operation  at  moderate  frequencies,  is 
secured  by  the  u9e  of  what  has  come  to  be  known  as  an 
“electrical  filter. ” This  arrangement  was  invented  and 
thoroughly  studied  by  Dr.  G.  A.  Campbell  even  before 
practical  carrier  operation  was  made  possible  by  the  per- 
fecting of  vacuum  tubes  and  the  development  of  their  use 
as  oscillators,  modulators  and  demodulators.  Campbell’s 
electrical  filter  is  a network  composed:  of  inductances  and 
capacities  which  transmits  with  a minimum  of  attenuation 
currents  whose  frequencies'  lie  in  a predetermined  range 
and  attenuates  very  greatly  currents  whose  frequencies  lie 
outside  that  range.  While  these  filters  may  take  a variety 
of  forms  to  meet  special  needs,"  they  are  all  alike  in  that 
the  currents  traverse  a succession  of  metfies  or  “ sections,” 
the  attenuating  effects  of  which  are  cumulative.  The  dis- 
crimination against  the  frequencies  which  it  is  desired  to  ex- 
clude may  be  increased  to  any  physically  practical  value  by 
increasing  the  number  of  sections.  As  this  filter  transmits 
a band  of  frequencies,  it  has,  for  convenience,  been  termed 
a “band-pass”  filter. 

At  this  point  it  may  be  instructive  to  compare  the  per- 
formance of  the  filter  wTfh  that  of  a pair  of  loosely  coupled 
circuits  resonant  to  a frequency  .in  the  transmission  band  of 
the  filter.  If  is  obvious  from  the  attenuations  of  this  circuit 
in  the  frequency  range  of  the  side  band  that  such  a circuit 
is  very  poorly  adapted  to  the  purposer of  carrier  telephony. 

Referring  again  to  the  band-pass  filter,  it  is  of  interest  to 
consider  the  relation  between  its  attenuation  characteristic 
ami  the  operation  of  the  system.  The  form  of  the  attenu- 
ation curve  within  its  transmission  range  is  important  from 
the  sfandlpoint  of  the  quality  of  the  transmission  of  the 
carrier  channel  in  which  the  filter  is  used.  If  the  attenu- 
ation is  uniform  throughout  the  frequency  range  which  the 
filter  is  designed  to  pass,  the  effect  is  merely  the  same  as 
that  of  - increasing  the  length  of  line  by  a corresponding 
amount,  and  the  loss  can  be  compensated  for  by  amplifi- 
cation inserted  somewhere  in  the  system.  If  the  attenuation 
is  not  the  same  for  all  frequencies  within  the  band,  as,  for 
example,  if  if  is  greater  at  the  edges  than  at  the  centre  of 
the  band,  then  the  difference  in  transmission  equivalent  for 
different  components  of  the  side  band  will  introduce  a simi- 
lar distortion  into  the  over-all  transmission  freouency  curve 
for  various  voice  frequencies,  as  measured  from  the  modu- 
lator input  to  the  demodulator  output.  Such  a distortion 
would  manifest  itself  bv  more  or  less  impairment  in  the 
quality  of  the  telephone  transmission. 

Both  the  magnitude  of  the  attenuation  within  the  fre- 
quency band  transmitted  and  the  variation  wjth  frequency 
are  dependent  upon  the  dissipation  of  energy  in  the  coils 
and  condensers,  as  well  as  upon  the  choice  of  their  elec- 
trical constants,  so  that  the,  problem  of  securing  filters  of 
desired  transmission  characteristics  has  been  largely  one  of 
obtaining  reactance  elements  of  high  time-constants  and  of 
high  accuracy  and  stability.  For  the  capacities  mica  con- 
densers are  largely  used.  For  the  inductances  a special 
core  material  or  finely  divided  iron  has  been  developed  which 
has  made  possible  toroidal  iron  coils,  whicff  are  superior 
in  time-constant  to  air  core  coils  for  frequencies  up  . to  the 
highest  value  used  by  us.  At  the  same  time  they  arc  more 
compact  ^ and  have  less  stray  field.  Transformers  having 
similar  iron  cares  are  also  used  throughout  the  carrier 
system. 


As  has  been  indicated,,  the  attenuation  of  the  filter  out* 
side  of  its  efficient  transmission  band  determines  the 
necessary  frequency  separation  between  the  side  bands  of 
adjacent  channels  and,  therefore,  to  a large  degree  also  the 
number  of  channels  which  may  be  operated  in  a given  ire-* 
quency  range.  For  example,  if  channel  A is  operating 
through  the  filter,  then  the  frequency  band  of  channel  B 
must  be  so  chosen  m the  frequency  range  that  the  attenua- 
tion of  the  filter  channel  A for  currents  of  the  frequencies  of 
channel  B is  dt  least  as  great  as  some  value  fixed  by  the 
cross  talk  requirements  imposed  on  the  system. 

The  attenuation  outside  of  the  transmission  band  is  prac.  - 
tically  independent  of  the  resistance  of  the  coils  and  the 
dissipation  in  the  condensers,  but  is  determined  almost 
wholly  by  the  arrangement  and  values  of  the  reactances 
employed  in  a section  and  by  the  number  of  sections. 
Numerous  special  arrangements  have  been  devised  for  con- 
trolling the  form  of  the  attenuation  curve  ani  for  giving 
to’  the  filter  an  impedance  best  suited)  to  the  circuit  witn 
which  it  is  connected.  It  has  been  found!  practicable  to 
design  filters  which  permit  of  operating  with  an  "interval 
of  about  1,000  cycles  between  adjacent  telephone  channels^ 
that  is,  3,000  cycles  between  adjacent  carrier  frequencies. 

In  addition  to  separating  the  various  carrier  channels  front 
each  other,  it  is  found  convenient  from  an  operating  stand* 
point  to  separate  wilhin  the  tbll  qffices  the  carrier  frequen- 
cies as  a group  from  the  frequencies  used  for  ordinary  tele- 
phony and  telegraphy.  For  this  purpose  the  portion  of  the 
line  which  is  U9ed  in  common  is  connected  with  the  carrier 
apparatus  through  a “ high-pass”  filter,  which  transmits  all 
frequencies-  above  a predetermined  value  {in  this  case  above 
about  3,000  cycles),  and  suppresses  all  frequencies  below 
this  value  (in  this  case  below  3,000  cycles).  Similarly 

connection  is  made  with  the  ordinary  telephone  and  tele- 
graph  circuits  through  a “low-pass”  filter,  which  in  this 
instance  passes  frequencies  below  3,000  cj'cles  and . sup-^ 
presses  those  above.  ~ Accordingly,  the  high-pass  filter  is 
designed  to  offer  a high  input  impedance  to  currents  of 
ordinary  telephone  frequency,  and  to  have  an  impedance . 
equal  to  that  of  the  line  for  currents  within  the  carrier  fre- 
quency range.  Correspondingly,  the  low-pass  filter  is  de- 
signed/ to  offer  a high  input  impedance  to  currents  of  the 
carrier  frequency  range  and  to  have  an  impedance  equal 
to  that  of  the  line  of  currents  of  ordinary  voice  frequencies. 
The  attenuation  of  the  high-pass  filter  is  small  for  carrier 
frequencies  and1  large  for  voice  frequencies,  while  the  re- 
verse is  true  for  the  low-pass  filter. 

A low-pass  filter  is  also  usecj  in  the  output  circuit  of  the 
demodulator  to  prevent  current's  of  frequencies  higher  than 
the  essential  voice  range  from  being  transmitted  to  the  ‘ 
subscriber. 

(To  be  continued .) 

John  E.  Raworth  & Moss, 

CHARTERED  PATENT  AGENTS, 

75,  Victoria  Street,  Westminster,  S W.l. 

AGENTS 

wanted  by  a well-established  Dutch  factory  for 
the  sal  9 of  their 

Electric  Fittings 
Gas  Fittings 
Gasoline  Xamps  and 
Artistic  Brass  ware. 

Only  those  need  apply  having  good  connections  among  merchants 
and  /or  exporters.  References  and  full  particulars  by  letter  fo 
A.P.K.,  c/o  Nygh  & Van  Dhmar's  Adv.  Agency,  Rotterdam 
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WBSTON  ELECTRICAL  INSTRUMENT  CO  UP 
The 

WESTON 

SYNCHROSCOPE. 


An  Unique  Instrument  that  will  eventually 
Supplant  all  Others. 


The  ordinary  rotating  field  Synchroscope  is  simply  a two- 
phase  induction  motor,  the  rotor  of  which  carries  the  pointer 
and  indicates  by  the  direction  of  rotation  if  the  incoming  machine 
is  fast  or  slow.  Tliis  rotor  is  naturally  heavy,  and  the  friction 
at  the  bearings  is  very  largo  compared  with  the  friction  between 
the  pivots  ana  jewels  of  a moving  coil  instrument.  In  addition, 
there  is  the  friction  of  the  sliding  contacts,  all  of  which  tend  to 
make  the  motion  of  the  pointer  jerky  and  uncertain  except 
when  it  is  revolving  rapidly. 

The  Weston  Synchroscope  has  none  of  these  disadvantages* 
and  is  in  every  respect  unique.  The  moving  element  consists 
of  a very  light  dynamometer  wattmeter  movement  carefully 
pivoted  between  hard  sapphire  jewels.  After  years  of  service 
the  friction  would  not  correspond  to  one  quarter  degree  phaso 
displacement.  With  the  object  of  avoiding  sliding  contacts, 
the  pointer  merely  oscillates  although  appearing  to  revolve, 
and  this  effect  is  accomplished  by  an  ingenious  combination 
of  a synchronising  lamp  arranged  to  synchronise  light  and  by 
so  constructing  the  instrument  that  the  pointer  can  only  be 
seen  when  the  lamp  is  alight  The  apparent  rotation  of  the 
pointer  then  indicates  if  the  machine  is  fast  or  slow,  the  extent 
being  judged  by  the  speed  of  rotation,  and  when  in  synchronism 
the  pointer  remains  stationary  in  the  middle  of  the  scale,  being 
fully  illuminated  by  the  synchronising  lamp. 

The  Weston  Synchroscope  is  the  simplest  in  construction, 
its  moving  system  is  the  lightest  known,  and  it  has  no  sliding 
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contacts  or  brakes.  It  is  correct  within  one  degree  of  true 
phase  coincidence  throughout^  wide  range  of  frequency  and 
voltage,  and  it  is  impossible  to  make  an  error  in  synchronising 


PHANTOM  VIEW  OF  WESTON  SYNCHROSCOPE. 

with  it.  It  shows  at  a glance  to  what  degree  the  incoming 
machine  Is  fast  or  slow,  and  the  smooth  and  certain  movement 
of  the  pointer  inspires  confidence. 


For  full  particulars  write  for  Catalogues. 
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ACCUMULATORS. 

Have  stood  the  test  of  30  years  of  service 
) for  every  purpose  for  which  accumulators 

could  be  used. 

Power  Stations,  Lighting  Plants, 

Train  Lighting,  Yacht  Lighting, 

Hand  Lamps,  * Wireless, 

Motor  Car  Starting,  Lighting,  and  Ignition. 

Each  type  specially  designed  for  the  duty  it  has  to  perform. 

Satisfactory  in  Service — Always. 


Pillar  Type  Terminal  Glass  Box 
Cell  for  small  Lighting  Plant. 


THE 


ELECTRICAL  STORAGE 
COMPANY  LOOTED. 


Clifton  Junction,  Near  Manchester. 


57,  Victoria  Street,  London,  S.W.\,  | 


Digitized  by 


Google 


442 


ELECTRICITY. 


August  12,  xgax. 


Hart  Batteries  have  distinct  advantages  ovei 
^ '-other  makes.  The  superiority  of  Hart  Lew 
is  responsible  for  their  extensive  use  in 
central  Stations,  Private  Installa-  . 
tions  and  general  purposes  of 
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Current  Topics. 

With  the  coal  settlement,  and  the  acceptance  of 
wage  reductions  by  various  sections  of  the  industrial 
community,  there  is  every  hope  of 
Still  at  It.  getting  the  wheels  turning  again,  and 
perhaps  winning  back  to  that  pros- 
perity which  marked  our  trade  and  industry  before 
union  fanaticism  began  to  work  such  untold  harm. 
Most  of  the  trades  unions  are  beginning  to  see  reason, 
although  their  experience  has  been  dearly  bought,  but 
there  are  still  extremist  factions  at  work,  and  the  most 
vicious  of  all  would  unfortunately  appear  to  owe 
allegiance  to  the  electrical  trades  unions.  I reported 
a case  not  long  since  where  corporation  workmen 
refused  to  connect  up  an  installation  which  had  been 
wired  by  the  householder  himself  because  he  was  not 
a member  of  their  union,  and  now  a similar  incident 
has  occurred  in  London,  where  the  men  employed  by  a 
provincial  firm  of  contractors  on  a job  in  the  ‘London 
area  have  been  warned  off  because  they  also  were 
non-members  of  the  E.T.U. 


One  is  prompted  to  ask  when  Britain  ceased  to  be  a 
free  land,  and,  further,  when  are  the  powers  that  be 
going  to  deport  these  industrial  Bolshies  back  to  the 
country  of  their  origin,  where  they  may  indulge  in 
Soviets  and  other  things  to  their  hearts’  content. 
Surely  any  working  man  is  master  of  his  own  destiny, 
and  is  quite  capable  of  judging  whether  it  is  in  his 
own  best  interests  to  join-  a union  or  remain 
independent.  People  in  close  touch  with  the  engineer- 
ing trades  tell  me  that  “ca’  canny  ” is  not  only  a 
widespread  practice,  but  has  the  sanction  and  support 
of  trade  union  rules.  A case  was  cited  the  other  day 
of  a union  which  fines  its  members  for  doing  more 


than  a fair  day’s  work.  Another  influential  union 
officially  forbid^  work  under  any  system  of  payment 
by  results,  and  in  order  that  there  may  be  no  doubt  in 
any  member’s  mind  as  to  the  object  of  the  prohibition, 
it  has  framed  a rule  in  which  there  is  the  following 
clause  : — 

“No  member  shall  provide  a cycle  of  any  sort  for 
the  purpose  of  locomotion  to  or  from  any  of  his 
employer’s  jobs  or  works  during  working  hours,  and 
members  so  doing  will  render  themselves  liable  to 
be  dealt  with  under  this  rule.” 


That’s  the  kind  of  precept  the  British  working  man 
is  expected  to  respond  to  in  these  days.  It’s  well  cab 
culated  to  regain  British  industrial  supremacy,  isn’t 
it?  Don’t  cycle  to  and  from  your  work,  just  walk— 
and  walk  slowly,  too,  so  that  you  may  charge  up 
loitering  time.  Anyway,  strolling  leisurely  along  with 
one’s  hands  in  one’s  pockets,  and  incidentally  in  the 
employer’s  pocket  at  the  same  time,  is  far  pleasanter 
and  less  tiring  than  getting  on  with  the  job,  isn’t  it? 
Here  is  a sample  of  what  the  Dough-boys  think  of  our 
trades  union  methods;  it  is  extracted  from  an  editorial 
in  a Chicago  contemporary  : — < 

“ Although  no  one  will  deny  the  right  of  the  work- 
ing man  to  something  more  than  merely  a ‘ living  y 
wage,  it  seems  unfortunate,  in  view  of  the  present 
crisis,  that  the  power  of  the  trades  unions  had  been 
so  strengthened  by  the  withdrawal  of  men  to  the 
Army  that  they  were  able  to  dictate  their  own 
terms.  Had  they  dictated  their  terms  with  the 
wisdom  derived  from  a broad  and  sympathetic 
understanding  of  the  needs  of  the  community  as  a 
whole,  the  labour  situation  might  have  been  much 
better  than  it  is  at  present;  but  when  a section  of 
the  community,  which  is  notoriously  short-sighted, 
tries  to  satisfy  its  own  desires  by  making  unreason- 
able demands,  backed  by  the  power  to  enforce  them, 
disaster  is  sure  to  follow  sooner  or  later.  If  the 
trades  unions  had  insisted  upon  higher  wages,  and 
at  the  same  time  seen  to  it  that  their  members 
worked  longer  hours  when  necessary,  and  improved, 
or  at  least  maintained,  the  pre-war  standard  of 
efficiency,  all  might  yet  have  been  well;  but  with 
the  higher  wages  came  an  insistence  upon  shorter 
hours,  the  tendency  to  slacking,  and  a lowering  of 
the  standards  of  work  with  which  other  countries, 
not  alone  England,  are  familiar. 

“Labour,  as  represented  by  the  trades  unions,  has 
quite  franklv  and  openly  stated  that,  while  it  was 
master  of  the  industrial  situation,  it  was  doing  its 
utmost  to  better  its  position,  even  at  the  expense 
of  other  sections  of  the  community  ; in  other  words, 
it  was  out  to  profiteer.  Its  arguments  have  not 
always  been  logical,  or  free  from  contradiction. 
There,  my  trades  unionist  friends,  you  have  in  a 
nutshell  the  views  of  an  outsider  on  your  past  policy 
of  intimidation,  and  couched  in  very  mild  language 
indeed.  If,  instead  of  being  a looker-on  at  the 
game,  this  frank  American  critic  had  suffered,  as 
so  many  thousands  of  youir  own  countrymen  have 
suffered,  through  your  extremism,  I think  he  would 
have  given  vent  to  somewhat  stronger  and  more 
condemnatory  ’ remarks. 
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It  is  peculiarly  apposite  that,  following  my  recent 
remarks  on  our  telegraph  and  telephone  system,  there 
reaches  me  a . report  from  far-flung 
A Civil  Service  Pern  on  the  doungs  of  a distinguished 
Veteran.  ex-civil  servant,  who,  under  the  re- 
gulations of  our  own  Post  Office,  is 
considered  quite  past  his  job.  I refer  to  Sir  William 
Slingo,  the  late  Engineer-in-Chief  of  the  Post  Office, 
who,  on  retiring  from  office,  took  over  the  control  of 
the  postal  and  telegraphic  services  in  Peru.  When 
Sir  William  entered  upop  his  new  duties  delays  of 
from  two  to  three  days  in  the  delivery  of  internal 
telegrams  were  common,  llie  staff,  too,  although 
nominally  working  an  eight-hour  day,  was  found  to 
be  actually  engaged  ten  or  more  hours  per  diem, 
according  to  circumstances,  without  overtime  or  com- 
pensations. Under  Sir  William’s  regime  so  great  has 
been  tjie  change  that  on  three  successive  days  before 
the  mail  left  Lima  not  a single  telegram  was  left 
undelivered  overnight  in  any  part  of  the  Republic. 
The  staff  also  are  being  restricted  strictly  to  eight 
hours’  duty.  \ 


Here  we  have  ample  proof  of  the  defects  of  our  own 
postal  and  telegraphic  service.  As  head  of  the  en- 
gineering section,  Sir  William,  a thoroughly  capable 
organiser^  was  unable  to  bring  about  radical  and  much 
needed  reforms  on  account  of  the  restrictions  and 
limitations  with  which  he  was  hedged  about.  Released 
from  British  red  tape  as  officially  too  old  for  further 
service,  and  given  a free  harid  in  a South  American 
Republic,  he  is  able  to  accomplish ’ such  far-reaching, 
and  extensive  reforms  in  a similar  service,  covering 
an  infinitely  greater  area,  in  such  a brief  period  as  has 
elapsed  between  his  official  retirement  and  his  arrival 
in  Peru.*  My  hearty  congratulations  to  Sir  William 
Slingo ; may  his  activities  provicjp  a much-needed  object 
lesson  to  our  own  'Government. 


Llandudno  Council  hold  strong  views  on  Sabbath 
day  observance,  and,  when  recently  they  received  an 
intimation  from  the  manager  of  the 
Sunday  Trains,  local  light  railway  between  Llan- 
dudno and  Old  Colwyn,  stating  that 
the  company  intended  running  a Sunday  service 
between  Rhos  and  Llandudno,  they  forthwith  decided 
to  refuse  a supply  of  the  necessary  current,  thus 
countering  the  company’s  proposal,  which  related  to 
a section  of  the  route  covering  private  ground,  and 
therefore  immune  from  Council  interference.  Thus,  if 
the  respective  residents  of  Llandudno  or  Old  Colwyn 
wish  to  attend  divine  service  in  each  other’s  boun- 
daries for  a change,  they  must  either  walk  or  choose 
some  other  means  of  transport.  If  I were  in  the  com- 
pany’s shoe6  I should  feel  inclined  to  set  up  my  own 
. power  station  and  tell  the  Llandudno  Council  to  go  to 
well; 'call  it  Llanfair  P.G. 


The  man  who  took  two  dead  cats  into  the  sausage 
shop  at  its  busiest  and  said  his  boss  would  send 
along  more  as  soon  as  possible  is 
A Joke  on  the  not  in  it  with  the  Chief  Constable 
Gasworks.  of  Peterborough,  who  has  greatly 
amused  the  residents  of  that  place 
by  hanging  an  oil-lamp  on  a demonstration  gas  stan^ 
dard  immediately  outside  the  local  gasworks.  . The 
standard,  which  now  supports  the  rival  old-time  light 


unit,  was  specially  erected  to  display  the  excellence 
of  the  gas  company’s  product.  When  the  supply  of 
gas  ceased,  presumably  due  to  the  strike,  the  chief  of 
police  seized  the  opportunity,  and  it  is  now  suggested 
that  the  oil-lamp  should  remain  as  a reflection  on  the 
services  rendered  by  the  gas  company.  Rather  rough 
on  the  latter,  but  why  not  an  electric  fitting?  It 
would  serve  as  a foil  to  Liverpool,  where  gas 
standards  illuminate  the  vicinity  of  the  electric  power 
station. 


W th  the  enormous  growth  of  motor  traffic^  both 
heavy  and  light,  tfTc  headlight  problem  has  been  a 
very  difficult  one  to  solve.  To  drive 
- The  Lighting  safely  after  dark  over  the  average 
of  Country  country  road,  on  nights  when  the 
Roads.  moon  is  conspicuous  by  its  absence, 
it  is  essential  that  powerful  head- 
lights,  capable  of  throwing  a concentrated  beam 
several  hundred  yards  in  advance  of  the  vehicle’s 
progress,  be  carried  on  every  car.  Not  only  do  these 
dazzling  lights  finnoy  .and  endanger  other  traffic  and 
pedestrians,  on  account  of  their  temporary  blinding 
effect,  but  to  car  drivers  also  they  constitute  a 
potential  source  of  accident  whenever  two>  vehicles 
ha^e  to  meet  and  pass  one  another  head  on. 


Every  sane  motorist  accustomed  to  night  driving 
appreciates  the  drawbacks  of  the  headlights  he  is 
forced  by  circumstances  to  use,  and  many  clever 
brains  have  been  hard  at  work  for  some  months  past 
endeavouring  with  some  measure  of  success  to  miti- 
gate the  nuisance.  Powerful  headlights  are  unneces- 
sary in  towns  and  populous  areas  where  the  streets 
are  illuminated  in  some  degree  after  dark*  and  most 
drivers  are  sufficiently  conscientious  to  switch  off  their 
headlamps  for  town  work,  only  making  use  of  them 
when  driving  along  country  roads.  In  any  event,  the 
use  and  disuse  of  headlamps  is  only  a compromise,  and 
the  real  solution  of  the  problem  lies  in  economical  and 
efficient  illumination  of  the  main  roads  themselves 
after  dark. 


Nor  is  this  such  an  impracticable  suggestion  as 
would  at  first  sight  appear,  for  the  provision  of  proper 
lighting  for  country  roads  is  to  receive  careful  con- 
sideration in  the  construction  of  the  “Ideal  Section  ” 
of  the  Lincoln  highway  in  America.  A number  of 
important  main  highways  have  been  lighted  for  certain 
distances  through  the  open  country,  but  it  is  doubtful 
if  a careful  and  detailed  scientific  study  of  the  problem 
involved  has  as  yet  been  made.  The  methods  em- 
ployed to  light  such  highways  as  have  been  illuminated 
have  varied  with  the  ideas  and  finances  of  the  many 
scattered  counties  and  communities  undertaking  such 
lighting.  The  results  have  frequently  been  disappoint- 
ing. In  fact,  many  drivers  have  complained  that  “some 
methods  of  lighting  rural  highways  defeat  their  own 
purpose  in  making  the  highway  even  more  dangerous 
for  night  travel  than  if  it  were  left  totally  dark.  Cer- 
tainly the  provision  of  a series  of  brilliant  lights  at 
intervals  over  crowded  routes  of  travel  does  not 
answer  the  purpose.  Such  lights,  if  placed  at  im- 
proper heights,  shine  in  the  drivers’  eyes,  or  on  rainy 
nights  are  reflected  from  the  pavements.  It  is  fraught 
with  much  promise  of  ultimate  success  that  the 


Digitized  by  boogie 


August  12,  1921. 


ELECTRICITY. 


"V 


445  ‘ 


experiments  in  connection  with  the  lighting  of  the 
“ Ideal  Section  ’ * of  the  Lincoln  highway  have  been 
entrusted  to  Mr.  W.  D’Arcy  Ryan,  chief  illuminating 
engineer  to  the  General  Electric -Company  of  Shenect- 
ray,  which  has  such  boundless  research  facilities  and 
experience  of  similar  lighting  problems.  I shall  await 
developments  with  much  interest,  and  in  the  hope  that 
o»ur  own  highway  authorities  will  not  lag  too  far  behind 
really  pressing  need  of  the  times  we 

Elektron. 

ANOTHER  BRITISH  MUNICIPAL  CONTRACT 
GONE  ABROAD. 

The  Highways  Committee  of  the  L.C.C.  have  recom- 
mended the  acceptance  of  a tender  at  ^'45,000  submitted 
by  Messrs./  Brown,  Boveri  and  Co.,  Ltd.,  a Swiss  firm, 
for  an  8,000  kw.  turbo-generator  in  connection  with  the 
extension  of  Greenwich  power  station.  The  recommen- 
dation has  been  ratified,  as  although  , British!  firms  were 
asked  to  amend'  their  tenders  on  the  understanding  that 
they  could  obtain  their  raw  materials  abroad,  the  lowest 
acceptable  tender  was  some  j£8,ooo  above  Brown,  Boveri ’s 
tender.  The  L.C.C.  saves  nearly- 16  per  cent. 

In  a letter  addressed  to  the  Chairman  of  the  L.C.C.,  Mr. 
D.  A.  Bremner,  Director  of  The  British  Engineers’  Asso- 
ciation, argues  that  the  L.C.C.  make^  its  purchases  with 
public  funds  for  the  purpose  of  rendering  public  services, 
and  if  the  purchases  be  made  in  this  country  the  money 
expended  remains  here.  In  the  case  of  an  order  for  a 
turbo-generator,  at  least  80  per  cent,  of  the  purchase  price 
would  be  distributed  amongst  our  own-  people  in  the  form 
of  wages  and  salaries,  ilf;  on  the  other  hand,  the  purchase 
be  made  abroad^  the  money  leaves  this  country,  and  in 
something  like  the  same  proportion  is  distributed  to  foreign 
labour  and  salaried  officials.  Our  cost  of  manufacture  is 
relatively  high  because  of  the  larger  amount  of  purchasing 
Power  demanded  by  our  workers  in  return  for  their  pro- 
duction of  d given  commodity  value . But  the  people  of 
this  country,  who  are  themselves  responsible  for  the  high 
c>»st  of  manufacture,  owing  to  their  defiance  of  sound 
economic  principles,  should  ungrudgingly  pay  the  higher 
prices  for  the  products  of  the  home  industries,  which  are 
the  primary  source  of  any  well-being  they  have  ever  enjoyed 
or  ever  will  enjoy. 

Mr.  Bremner  further  says : “ A high  standard  of  real 
wages  cannot  continue  to  co-exist  with  discrimination,  on 
the  part  of  the  spender,  against  dear  home  products  in 
favour  of  the  lower  price  products  of  other  countries  where 
the  wages  cost  per  unit  cost  of  value  produced  is 
substantially  lower.  The  two  conditions  are  mutually 
exclusive.” 

In  a letter  to  the  Press,  Mr.  Hugo  Hirst,  Chairman  of 
the  General  Electric  Co„.  Ltd.,  says: — 

“ Unfortunately  the  British  manufacturer  is  still  hound 
by  the  high  wages  fixed  during  and  immediately  after  the 
war.  The  engineers  are  still  contesting  the  reduction  which 
employers  suggested  early  in  the  year  as  the  minimum 
required  to  enable  them  to  compete.  No  blame  can  there- 
fore be  attached  to  the  manufacturer.  But  does  the  public 
realise  that  the  alleged  saving  is  chimerical?  1 maintain 
that  the  country  loses  ^25,000  by  this  work  going  abroad 
— ^15,000  to  ^18,000  in  direct  wages  to  engineering  trades 
and  probably  another  ^10,000  in  wages  spent  on  raw 
materials.  This  ^25,000  represents  a year’s  wages  of  100 
workers  at  £$  a week.  The  British  worker  has  lost  the 
work;  the  foreign  manufacturer  -gets  a fine  advertisement, 
and  if  he  chooses  to  use  German  material  he  can  even  make 
a big  profit  The.  only  benefit  to  the  British  manufacturer 
-will  be  the  prospects  of  a higher  fate  of  contribution  to  the 
unemployment  funds.” 

Our  view  is  that  a few  transactions  of  this  nature  will 
do  more  than  months  of  talk  towards  showing  the 
“ worker  ” that  nominally  high  wages  are  not  necessarily 
the  same  thing  as  high  purchasing  power. 


in  meetings  this 
live  in. 


THE  INSTITUTE  OF  METALS. 


A number  of  interesting  papers  .on  metallurgy  and  many 
visits  to  works  as  well  as  social  entertainments  are  on  the 
programme  for  the  Autuijin  meeting  in  Birmingham  from 
(September  21  to  23.  The  ^eeting  will  be  more  largely 
attended  by  the  Institute’s  1,400  rqembers  than  any  previous 
meeting.  On  the  present  occasion  the  Institute  will  be 
paying  dts  first  return  visit  to  its  old  home  in  Birmingham, 
which  it  left  for  London  in  1908,  when  the  membership  was 
only  200.  • 

In  view  of  an  expected  considerable  accession  of  new 
members,  a special  courlcil  meeting  is  being  held  in 
London  on  Sept.  7.  for  the  purpose  of  considering  appIL 
cations  for  membership.  All  applicants  for  membership 
whose  forms  are  in  the  secretary’s  hands  before  noon  on 
Sept.  7 will  be  entitled  to  take  part  in  fill  the  proceedings 
in  connection  with  the  Birmingham  meeting.  Application 
should  be  made  to  Mr.  Shaw  Scott,  Sec.,  36,  Victoria 
^Street,  S.VV.i. 


ANSWERS  TO  CORRESPONDENTS. 

G.  H.  Firth  (Cleckheaton).— You  will  be  able  to  reduce 
the  speed  of  your  motor  by  inserting  resistance  in  the  line 
of  your  230  volt  supply.  The  amount  of  speed  reduction 
will  depend  upon  the  amount  of  resistance  inserted  although 
not  in  direct  ratio.  We  would  point  out,  however,  that  the 
insertion  of  resistance  will  mean  a reduction  of  power,,  and 
you  must  be  careful  to  ascertain  that  the  motor  Speed 
(since  it  is.  a shunt  motor)  is  not  reduced  when  you  place 
nt  on  load  at  the  reduced  speed,  in  other  words,  if  therd' 
is  a decrease  of  speed  when  it  is  placed  on  load,  the  back 
electromotive  force  will  be  reduced  and  the  armature  coils 
will  be  in  danger  of  burning  out.  We  would  advise  you 
to  look  into  the  matter  from  the  mechanical  end  of  the 
machine,  and  see  if  an  alteration  can  be  made  and  so  prevent 
the  motor  from  running  under  conditions  for  which  it  was 
not  designed.  V 

UNWATERING  OF  PENCAITLAND  COLLIERY. 

Scottish  collieries,  especially  in  the  Lothians  area,  suffer 
greatly  from  water,  and  during  the  recent  mining  crisis 
many  were  soon  flooded.  This  was  the  fate  of  Pencaitland 
Colliery  (Woodhall  Coal  Co.,  Ltd.),  where  the  pumps  were 
completely  flooded  in  a few  hours.  It  was  decided  on  April 
18  to  unwater  the  pit  electrically,  and  a petrol  engine  of 
the  “Ricardo  ” army  tank  type  was  obtained  from  stock 
through  Messrs.  Peter  Brotherhood,  Ltd.  This  engine  was 
capable  of  developing  175  b.h.p.  at  a speed  of  1,200  r.p.m. 

A D.G.  motor  which  was  in  stock  at  another  colliery,  and 
capable  of  developing  210  b.h.p.  at  1,200  r.p.m.  at  460/511 
volts  was  converted  into  a generator  and  coupled  to  the 
petrol  engine.  Messrs.  / Brash  and  RusseJl,  electrical  en- 
gineers, Glasgow,  undertook  to  supply  switchgear,  cables 
and  shaft  cleats,  and  Messrs.  British  Electric  Plant  Co., 
Alloa,  undertook,  to  supply  a motor  driven  centrifugal  pump 
capable  of  delivering  1,000  gallons  per  minute  against  a total 
head  of  240  ft. 

The  cables,  cable  cleats  and  switchgear  were  delivered  on 
May  2,  and  on  the  evening  of  the  6th  the  engine  and 
dynamo  with  bedplate  arrived  from  Alloa,  where  the  two 
units  were  combined  upon  a common  bedplate  and  the 
dynamo  adjusted  and  coupled  to  the  engine. 

On  the  evening  of  May  26  the  shaft  cable  was 
stretched  out  along  the  surface.  The  manager  undertook  the 
duties  of  the  winding  engineman,  the  under-manager  with 
the  commercial  manager — Mr.  McGregor — and1  consulting 
engineer,  Mr.  A.  B.  Muirhead  (Messrs.  D.  Selby,  Bigge 
and  Co.),  went  down  on  the  top  of  the  cage  to  guide  the 
cable  in  the  shaft,  while  Mr.  Jas.  Reid  (chairman),  Mr. 
R.  E.  Edwiardes  (of  Messrs.  D.  Selby  Bigge  and  Co.),  and 
Mr.  Robert  Russell  (of  Messrs.  Brash  and  Russell),  the 
contractors,  took  charge  at  the  surface,  and  in  one  hour  1 
twenty  minutes  both  cables  were  installed  securely  in 
position. 
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The  engine  and  dynamo  were  fixed  in  position  on  May  6. 
The  purajJ,  supplied  in  record  time  by  the  British 
Electric  Plant  Co. — for  which  Mr.  Murdoch  and  his  staff 
at  the  works  are  to  be  complimented — arrived  on  May  10, 
and  on  the.  13th  a preliminary  run  was  made.  Pumping 
operations  stairted  on  May  14,  and  after  a few  stops  for 
the  adjustment  of  various  details,  giving  about  48  hours 
actual  pumping,  the  plant  was  started  .up  at  3 a.m.  on 
the  morning  of  May  17  and  ran  right  through  until  5 a!un. 
of.  the  25th— 194  hours  steady  run — by  which  time  the  water 
had  been  lowered  20  ft.  in  the  shaft.  During  this  period 
the  manager,  assisting  also  as  winding  engineman,  was  in 
constant  attendance  at  the  pit. 

A stop  of  57  hours  occurred  while  the  pump  was  being 
lowered  down  in  the  shaft — it"  should  be  explained  that  the  . 
pump  wa9  of  the  ordinary'  horizontal  type  with  motor 
coupled  direct  through  a flexible  coupling.  The  pump  and 
motor  were  mounted  on  girders  which  were  laid  across 
the  beams  in  the -shaft. 

The  under-manager  worked  right  through  the  57  hours, 
and  with  his  assistants — mostly  clerical  men- — got  everything 
ready,  and  the  pump  was  re-started  at  1.50  p.m.  on  May  27.  1 

By  June  6th,  at  11  a.m.  after  a continuous  run  of 
237  hours,  the  water  was  so  lowered  that  the  suction  lift  on 
the  pump  was  26  ft.,  although  by  this  time  there  was  still 
7 ft.  of  water  over  the  permanent  pumps  in  the  pit,  and  it 
was  decided  to  lower  the  electrical  pump  another  stage  in 
the  shaft.  This  was  proceeded  with  and  the  work  occupied 
71  hours;  a re-start  was  made  at  10  a.m.  on  the  morning 
of  June  9,  and  the  im watering  proceeded  steadily  until 
June  11  at  6.30  p.m. — 56J  hours— when  the  plates  in  the 
pit  bottom  were  free  from  water. 

The  following  notes  in  connection  wiith  the  work  of 


unwatering  this  mine  are  interesting  : — _ 

Total  number  of  hours  run  525.5 

Total  gallons  of  water  pumped; 32,130,000 

Total  tons  of  water  pumped  *43 >437- 5 

Average  electrical  h.p.  required  per  hour  106 

Petrol  consumption  per  hour  in  galls 10.5 

Total  gallons  petrol  used  5»5I7-75 

Efficiency  of  pumping  engine  b:h.p.  to  wji.p, 57-75 

Lubricating  oil  used  per  hour  iff  galls,  j 5 

Total  gallons 'lubricating  oil  used  262.75 


tapped  boss  provided  with  every  outlet.  When  driven  home 
the  cup-shaped  nose  of  the  screw  expands  over  the  conduit, 
and  in  doing  so  automatically  scrapes  off  the  enamel. 
Further,  it  is  locked  in  position,  thus  making  it  impossible 
to  loosen  under  vibration. 


Questions  and  Answers  by  Practical  Hen. 


Ogkkto**  : We  mvit $ our  readers  to  tend  us  questions,  preferably  on 
A — * ‘ actual  practice.  Questions  which 


BVUg. 

dors  te 

techmcal  problem*  that  have  arisen  in w 

we  consider  ef  sufficient  interest  to  our  readers  wiU  either  be  replied  te 
under  Answers  te  Correspondents  " or  replies  will  bs  invited  from  eur 
readers.  One  shilling  will  bs  paid  for  the  question  which  we  select  for 

competitive  replies  in  this  column.  

kmwtcm : A fee  of  10#.  will  be  paid  for  the  answer  which  we  consider 
shews  the  greatest  merit,  and  &#.  for  the  one  we  select  at  second  best. 
In  judging  the  replies,  importance  will  be  attached  to  dearness  and  cow* 
ct tenets,  as  weu  as  accuracy.  The  Editor  reserves  the  right  te  make 
«vcw-rf,  or  to  accept  only  one  reply,  if,  in  hi*  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re - 
rains  of  their  manuscript*,  if  unaccepted , should  enclose  stamped 
addressed  envelope. 


Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a ieparate  shoot  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a " nom  do  plume,"  but,  both  in  the  ease  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  tent  with 
the  manuscript  as  a guarantee  ef  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor’s  decision 

Commencing  with  Question  No,  101,  a Diploma  of  Merit  will  be  awarded 
Sg.  X*  who  win  the  first  or  second  prise  the  most  times 

during  the  next  twelve  months . 

The  words  " Questions  and  Answers.'*  or"  Q " and  " A " should  be 
placed  at  the  top  left-hand  comer  of  ad  Utters  intended  for  thie  column 

Question  No.  123. 

I desire  a protective  devioe  for  tripping  a circuit  breaker 
in  the  20  to  33  volt  generator  main  of  a motor  generator 
which  is  used  for  charging  a battery  of  12  cells.  The 

breaker  should  trip  under  (the  following  conditions : 

1.  When  a reverse  current  of  15  per  cent,  of  the  normal 
charging  current  flows  through  the  generator  arma- 
ture. • 

When  an  overload  of  5°  Per  cent,  flows  for  a predeter- 
mined  period  of,  say,  10  minutes. 

3.  When  the  supply  pressure  to  the  motor  falls  to  50  per  . 
cent,  or  less  of  the  normal  supply  pressure.  The 
output  of  the  generator  is  300  amperes  at  20  volts. 

( Replies  to  Question  No.  123  must  be  received  not  later 
than  August  27,  1921.) 


2. 


£ 9.  d. 


Cost  of  petrol  per  hopr  — 1 12  5 

Cost  of  lubricating  oil  per  hour  o 3 7 


Total  cost  fuel  and  lubricating  oil  per  hour  1 16  o 

Cost  per  1,000  gallons  water 7.2d. 


This  method  of  unwatering,  says  The  Mining  Electrical 
Engineer,  was  looked  upon  as  an  experiment,  and  it  is 
felt  that  the  enterprise  has  been  more  than  justified  by  the 
rapiditv  with  which  the  mine  was  unwatered  and  thus  got 
readv  for  opening  up  on  the  conclusion  of  the  strike ; while 
from  the  point  of  view  of  cost  of  operation,  if  the  work  had 
been  carried  out  by  means  of  steam  pumps  in  the  shaft 
the  cdst  of  operating  the  boiler  plant  and  pumps  would  not 
have  been  appreciably  less,  owing  to  the  conditions  which 
prevailed  during  the  strike  period. 


“ TERRA-GRIP.” 


The  desirable  practice  of  inviting  the  assistance  of  dealers 
and  users  in  one  form  or  another  when  placing  a new 
device  on  the  market  was  adopted  by  Simplex  Conduits, 
Ltd.,  in  connection  with  the  provision  of  a suitable  name 
for  their  new  conduit  continuity  system.  Through  the 
medium  of  their  quarterly  publication.  Installation  News , 
the  company  offered  five  guineas  to  the  originator  of  the 
accepted  word.  Within  a week  or  two  over  300  suggestions 
were  received,  from  which  the  word  14  Terra^Grip,”  as 
submitted  by  Mr.  B.  W.  Southgate,  of  26,  Old  Heath  Road, 
Colchester,  has  been  selected.  This  word  describes  the 
system  well,  as  a most  efficient  grip  is  assured  by  means 
of  the  hard  steel  cup-shaped  screw,  which  is  inserted  in  a 


Answers  to  Questions. 

Question  No.  118. 

The  second  prize  (5s.)  has  been  awarded  to  “ M.M.”  for 
the  following  reply  : — 

There  are  three  general  methods  of  starting  squirrel- 
cage  motors : {i)  by  resistance  in  the  stator  circuit,  (ii) 
by  auto-transformer,  (iii)  by  means  of  a star-delta  switch. 
The  object  of  each  of  these  methods  is  to  prevent  an 
excessive  current  being  taken  from  the  mains  when  start- 
ing up  the  motor. 

Bv  the  insertion  of  resistance  in  the  stator  circuit,  cur- 
rent is  reduced,  but  torque  exerted  by  the  rotor  is  very  poor. 
Torque  varies  as  the  square  of  the  voltage  impressed  on  the 
stator. 

An  auto-transformer  has  one  coil  wound  on  a laminated 
iron  core  with  one,  or  more,  tapping  taken  from  the  wind- 
ing.  Thus,  suppose  there  is  one  tap,  there  will  then  be 
three  leads  from  the  auto-transformer,  the  end  connections 
and  the  tap.  T\yo  voltages  are  then  available,  the  total 
drop  across  the  auto-transformer  and  that  between  the  tap 
and  one  end.  For  a three-phase  motor  two  auto-trans- 
formers  are  employed,  the  third  supply  main  going  direct 
to  stator. 

The  large  current  taken  by  stator  only  flows  through 
part  of  the  auto-transformer  winding;  other  part  of  wind- 
ingtaking primary  current  only.  This  means  a considerable 
saving  in  copper.  . 

With  this  increased  current  we  have  a reduction  in  vol- 
tage at  terminals  of  the  stator.  Thus  there  is  a much 
greater  current  in  the  stator  windings  than  is  drawn  from 
the  supply. 

Neither  the  star-delta  arrangement  nor  the  auto-trans- 
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"COSMOS  " 
RADIANT  FIRE 


Price,  55/- 
Subject. 


‘COSMOS ’ 
DOMESTIC 
IRON. 
Price,  25/ 
Subject. 


COSMOS 

JUG. 


Prices: 

1 pint  38  9 

2 , 50/- 
Subject. 


The  illustrations  shown  indicate  the 
chief  items  in  the  range  of  Electric 
Domestic  Appliances  being  manufactured 
by  the  Metropolitan-Vickers  Electrical 
Co.,  and  sold  under  the  well-known  name 


Cosmos 


"COSMOS’ 
JUG. 
Prices  : 

1 pint  44  6 

2 „ 50/- 

Subject. 


Each  item  is  correctly  designed  on  a 
scientific  basis  to  accomplish  its  purpose 
efficiently. 

Much  consideration  has  been  given  t6 
the  DETAILS  of  construction,  and  each 
appliance  embodies  SOUND  WORK- 
MANSHIP. 

Let  us  send  you  our  List  No.  Y 150/ 12 
together  with  Trade  Discounts,  etc. 
Address  our  Head  Office  and  Works , 
or  any  of  the  fourteen  Branch  Offices 
and  Stores  enumerated  below. 


COSMOS  ” HIGH  TEMP 
HOTPLATE. 
Price,  7i  1 n.  diam.  60 
Subjec  . 


COSMOS  ” COMBINED  GRILL  AND 
TOASTER.  Price,  55/-  Subject. 


BELFAST  : 

26,  Arthur  Street. 

BIRMINGHAM  : 

Loveday  Street, 
Steelhouse  Lane. 

BRISTOL  : 

43,  Park  Street. 

CARDIFF  : 

102,  St.  Mary  Street. 


DUNDEE  : 

39,  Dock  Street. 

GLASGOW  : 

17,  St.  Vincent  Place. 

LEEDS  : 

3,  Albion  Street. 

LONDON  : 

179,  Wardour 
Street,  W.i. 


ELECTRICAL — ' — ^ 

TRAFFORD  PARK 
“ Cosmos"  Works 


m T MANCHESTER: 

lrl  f|1  T 14,  Long  Millgate. 

r\l  NEWCASTLE-UPON- 

A 1 Ward’s  Buildings, 

4-  HiSh  Bri(^e- 

NORWICH  : 

1 — — *^***  CO..  LTT>  Managers,  Messrs. 

_ MANN,  EGKRTON  & 
MANCHESTER  Co.,  j(,(  White  Lion 

Brimsdown,  Middlesex.  Street. 


SHEFFIELD  : 

Howard  Gallery, 
Chapel  Walk,  Fargate. 


SOUTHAMPTON  : 

iot/2,  High  Street. 


SWANSEA  : 

62,  Wind  Street. 
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UNION 


///  BITUMEN  \ 

./  RUBBER  N 

' AIR-SPACE 

UNION.  CABLE  C9  LT 

r 

Dagenham  Dock. 

ESSEX. 


SIMPLE 


TielGqrams> 

CabieweJlDagenhcinfc 


SIMPLEX  Screwing  Tackle  is  made 
f rom  superfine  Cast  Steel  to  our  own 
specification.  The  taps  and  dies 
are  dead  true  to  size  ; they  have  perfect 
cutting  edges  at  the  correct  angle,  and 
are  scientifically  hardened  and  tempered. 
They  are  made  in  our  own  Works  and 
are  exactly  as  used  on  our  high-speed 
machines.  Being  marked  with  our 
name,  they  are  fully  guaranteed,  as  is 
all  other  screwing  tackle  sent  out  by  us. 


AND  OHERS. 

A Transparent  Flexible  Rule, 
having  perforated  figures  for 
quickly  drawing  on  paper  the 
diagrammatic  shapes  of  Tele- 
graphic Instruments  to  suitable 
scale. 

Its  use  reduces  to  a minimum 
the  time  for  drawing  these 
figures,  thus  increasing  the 
time  for  “joining  up.” 


We  carry  large  stocks  of  all  standard 
sizes  and  can  give  quick  delivery. 


SEND  YOUR  INQUIRIES . 


Indispensable  for 

Homework,  Memorising 
and  Examinations . 


SIMPLEX  CONDUITS  LTD. 


Calibrated  Inches  and  Centimetres, 
Actual  Size,  6 in.  by  2J  in. 


HEAD  OFFICE  AND  WORKS  : 


GARRISON  LANE,  BIRMINGHAM. 

LONDON)  113-117,  CHARING  CROSS  ROAD,  W.C. 

MANCHESTER  - i6,  Corporation  DUBLIN  - - 68,  Dame  St. 

Street.  BELFAST  48, Upper  Arthur  St 
GLASGOW  -7«,  Waterloo  St.  BIRMINGHAM  4i.Churcb  St 
NEWCASTLE  • 61,  High  Bridge.  LEEDS  - 6,  White  Horse  St. 
BRISTOL  - 10-11,  Denmark  St.  SWANSEA  -5.  College  St. 
LIVERPOOL  - 96.  Whitechapel.  CARDIFF  - 4,  Westgate  St. 
NOTTINGHAM  - Maypole  Yard,  SHEFFIELD  a8i-3,  Atterclifle 
Lang  Row.  Common. 


I anrt—.ttW  1 


Price  3s.  2d.  each. 

POST  FREE. 

Postal  or  Money  Orders  must  be 
enclosed  with  orders. 

Agency  and , Wholesale 

Mut'd  lustration.  Actual  .(«.«,*  Terms  °»  application. 

THE  IVORINE  MANFG.  CO.,  LTD.. 

Office* : — 349,  EUSTON  ROAD.  LONDON,  N.W.l. 

II  El  Cf*TBIft|TV  ’*  Als0  obta,nable  from 

ELCb  I Itllrl  I T I 96-30.  Maiden  Lane.  London.  W.C.2. 
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former  give  nearly  so  great  a torque  as  that  obtainable 
from  a slip-ring  motor  with  regulating  resistances. 

The  squirrel-cage  rotor  is  considerably  cheaper  to  make 
than  a wound  rotor  provided  with  slip-rings. 

Exact  present  prices  are  difficult  to  give,  but  relative 
prices  for  ordinary  starter,  star-delta  switch,  and  an  auto- 
transformer are  approximately  the  same  for  each. — M.M~ 


Reviews  of  Books,  &c. 

[Books  noticed  in  this  column  will  be  sent  from  Elec- 
tricity Office  to  any  part  of  the  world , for  the  published 
pricet  plus  ten  per  cent . for  postage  (minimum  2 d.)  and 
orders  will  be  appreciated . 

The  Electrical  Trades  Directory,  1921.  (Benn.  25s.  gd. 
net.y — Needless  to  say,  we  again  extend  our  annual  cordial 
welcome  to  the  Blue  Book  which  has  proved  its  value  to 
all  sections  of  the  electrical  trades  for  so  many  years  past. 
In  the  handbook  section  tjiere  is  a vast  amount  of  techni- 
cal, commercial,  legal  and  other  information  relating  to  the 
various  branches  of  the  electrical  industry,  including  many 
electro-technical  tables  and  data,  import  duties  leviable  on 
electrical  machinery,  telegraph  and  telephone  statistics, 
particulars  of  engineering  societies,  .Government  depart- 
ments, etc.,  which'  are  worthy  of  reference.  In  the  Digest 
of  the  Law  relating  to  Electricity  Supply  (page  266),  the 
numerous  changes  made  by  the  Act  of  1919  are  given  as 
well  as  the  latest  orders  of  the  Ministry  of  Transport  and 
the  Electricity  Commisioners.  The  above  remarks 
apply  to  the  handbook  section  of  this  invaluable  directory. 
So  far  as  concerns  the  alphabetical  sections  which  cover 
Great  Britain,  the  British  Colonies  and  foreign  markets, 
these  contain  the  name  and  zflddress  of  practically  everyone 
associated  with  British  electrical  engineering  and  allied 
industries;  as  well  as  of  the  central  stations,  both  muni- 
cipal and  company,  together  with  details  of  system  and 
supply,  and  names  of  chief  officials,  etc.  Altogether  the 
book  is  indispensable  to  those  who  are  engaged  in  the 
electrical  industry  in  Great  Britain. 


Meters.  Geo.  Ellison,  of  Perry  Bar,  Birmingham,  have  jnst 
recently  issued  a very  interesting  new  catalogue.  No.  6o,  dealing  . 
with  their  latest  type  of  Electric  Control  Gear.  We  stiongly 
advise  interested  readers  to  make  early  application  for  copies. 

We  have  received  from  11  Z ” Elecfrie  Lamp  and  SupplliS  Co.» 
Ltd.  (73,  Newman  St.,  W.i),  jf^mall  show  or  counter  card  provided 
for  the  use  of  suppliers  of  the  “ Electrolux  ” suction  cleaner. 

revised  edition  of  the  D.C.  motor  staiter,  speed  regulatoi 
and  shunt  resistance  catalogue  issued  by  the  City  Electrical 
Co.,  Ltd.  (r,  Emerald  St.,  Theobald’s  Rd.,  W.C.i),  is  now  avail- 
able. New  features  are  improved  combined  starter  regulatoi  s 
and  a new  form  of  low  priced  inching  starter,  specially  designed 
for  use  in  the  printing  and  allied  trades. 

Benjamin  Electric,  Ltd.  (Brantwood  Works,  Tottenham, 
N.17),  notify  that  on  August  1 the  15' per  cent,  advance  on 
the  lighting  fittings  and  specialities  shown  in  Sections  1,  2,  3,  4 
and  7 of  their  Cat.  No.  L6  were  withdrawn . There  is  no  advance 
in  Sections  5 and  6,  but  the  trade  discount  on  section  5 is  in- 
creased. Similar  reductions  in  price  also  hold  with  regard  to 
the  goods  listed  in  Benjamin  publication,  “Productive  Illumina- 
tion for  Factories.” 

British  jnsulatod  and  Helsby  Cables,  Ltd.  (Prescot,  Lancs), 
have  published  a new  general  descriptive  catalogue,  in.  which 
reference  is  made  to  the  formation  of  the  Company  in  1897.  It 
was  the  original  manufacturing  company  in  this  country  of 
Paper  Insulated  Lead  Covered  Cables,  and  eventually  took  up 
the  manufacture  of  copper  wiie,  using  a patented  annealing 
process  obviating  the  use  of  acid  after  the  initial  pickling. 
Other  well-known  manufactures  in<5lude  aluminium  sheet,  joint 
boxes  and  cable  accessoiies,  overhead  equipment  for  trams  and 
railways,  condensers,  welding  machines,  etc. 

BedOSCO,  Ltd.  (20,  Bucklersbury,  E.C.4),  have  produced  for 
the  use  of  dealers  in  cycle  and  motor-cycle  lighting  sets 
an  effective  window  streamer  and  folder  (for  overprinting)’. 
The  design  shows  an  owl  and  bears  the  remark,  “Wise  Eyes 
See  in  the  Dark.”  As  regards  the  ?et,  the  dynamo  is  fitted  with  / 
ball  bearings  and  is  driven  off  the  rim  of  the  rear  wheel.  Its 
output  is  1 amp.  at  6 volts,  and  it  lights  both  front  and  rear 
lamps. 

Harwtll,  Ltd.  (2,  Bayley  Street,  Tottenham  Court  Road» 
W.C.i),  inform  us  that  they  are  controlling  the  sales  of  Sema- 
phore dry  batteries  and  cells.  - They  are  also  sole  selling  agents 
for  insulating  materials  manufactured  by  the  Improved  Solidite 
Co.,  Ltd.,  and  at  the  same  time  they  are  representing  Grothe 
and  Sons,  of  Cologne,  for  electric  bells,  lighting  accessories, 
medical  coils,  toy  motors,  etc.  Leaflets/  on  request. 


Trade  Notes, 

J.  W.  Barnard  (4,  Great  Winchester  St.,  E.C.2),  manufacturer 
of  electrical  accumulators  for  motor  cars,  motor  boats  and 
other  purposes  at  45,  Great  Ormond  St.,  W.C.i,  announces 
prompt  free  collection  and  delivery  of  accumulators  of  any 
make  by  motor  van  in  the  London  district  for  repairs. 

Reduced  prices  of  “ Sunco  ” electric  fires  are  given  in  an 
illustrated  foldei  issued  by  the  Sun  Electrical  Co.,  Ltd.  (118-120, 
Chating  Cross  Road,  W.C.2),  who  intimate  that  they^will  be 
pleased  to  send  a copy  to  any  interested  readers.  * ? 

Tilt  Magnota  Tirno  Co.,  Ltd.  (14  and  16,  Carteret;  St.,  West- 
minster, S.W.i),  have  acquired  control  of  the  Standard  Time 
Co.,  Ltd.  (19-21/Queen  Victoria  St.,  E.C.4).  and  the  “ Magneta  ” 
directors  have  personally  acquired  control  of  the  Lowne  Elec. 
Clock  and  Appliances  Co.,  Ltd.  (198,  Bromley  Road,  Catford), 
and  of  the  Silent  Electric  Clock  Co.,  Ltd.  (192,  Gosw^ell  Road, 
E.C.13).  By  this  means  cost  of  manufacture  will  be  reduced, 
and  the  Catford  Works  are  being  considerably  enlarged  and 
additional  up-to-date  plant  is  being  installed.  The  company 
makes  electric  and  mechanical  clocks,  time  signal  gear,  syn- 
chronising apparatus,  air  meters,  wind  vanes,  etc.  The  personnel 
of  the  various  businesses  enumerated  above  will  remain  as 
hitheito. 

The  Jackson  Electric  Stove  Co.,  Ltd.  (143,  Sloane  St.,  S.W.i), 
have  appointed  Messrs.  Witty  & Wyatt  (Cardiff),  Ltd.,  of  5, 
Burt  Street,  Clarence  Road,  Docks,  Cardiff,  as  their  Agents  ior 
Wales  and  the  West  of  England.  Messrs.  Witty  and  Wyatt 
will  hold  a showroom  stock  and  have  same  on  view  for  the 
benefit  of  clients  in  that  area.  The  arrangement  with  the  previous 
- gent,  Mr..  Wm.  Blogg,  of  8,  Park  Place,  is  now  terminated. 


Mr.  A.  L.  Tester,  A.M.I.M.E.,  who  joined  the  firm  of  Williams 

and  Williams,  LtlL  (Engineers  and  Metal  Casement  Manu- 
facturers), of  Chester,  towrard§The  end  of  last  year,  has  just  been 
appointed  sales  manager  to  Mr.  B.  A.  Williams,  managing 
diiector.  Mr.  Tester  w'ill  control  the  Sales  Organisation  from 
the  Sardinia  House  office  in  Kings  way,  W.C.2.  and  will  give 
the  same  personal  attention  to  the  requiiements  and  wishes 
of  architects  and  builders  as  characterised  his  work  with  the 
steam  boiler  tfade  in  pre-war  days  when  chief  engineer  to 
Messrs.  John  Thompson,  of  Wolverhampton.  It  is  the  practice 
of  Messrs.  Wiliams  and  Williams  to  attach  expert  casement 
fitters  permanently  to  each  branch  office,  so  that  every  window 
can  be  adjusted  and  left  in  working  order.  “ Reliance  ” Sashes 
are  suitable  for  all  f actor y_buildings,  including  especially  engine 
and  power  houses. 


Blackpool. — Mr.  G.  Morrison,  electrical  engineer,  Birley  St., 
Blackpool,  has  obtained  the; contract  for  the  electric  installation 
for  the  Crook  (Durham)iHousing^Scheme,  the  228}houses  being 
erected  by  Messrs.*  J.  Parkinson  & Sons,  Ltd.,  of  Blackpool. 
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Various  Items. 


Finance. — The  Directors  of  the  Yorkshire  E.P.  Co.,  Ltd., 
propose  to  pay  an  interim  dividend  of  3 pei  cent.  :'or  the  half-year 
ended  June  30th  last. 

Blackpool. — St.  Anne’s  Council  have  appointed  a committee 
to  confer  with  Lytham  Council  regarding  an  immediate  supply 
of  current  to  that  town. 

Henley’S. — The  Directors  of  W.  T.  Henley's  Telegraph  Works 
Co.,  Ltd.,  have  declared  a dividend  on  the  Preference  shares  at 
the  rate  of  4}  per  cent,  per  annum,  less  Income  Tax,  for  the  half- 
year  ended  30th  June  last,  also  an  interim  dividend  on 
the  Ordinary  Shares  of  is.  per  share,  less  Income  Tax,  both  to 
be  paid  on  1st  Septeipber  next. 

Portrush. — The  Lighting  Committee  has  recommended  that 
application  be  made  to  the  Electricity  Commissioners  to  amend 
the  Portrush  Lighting  Order,  so  as  to  provide  that  the  maximum 
price  for  any  amount  up  to  20  units  be  £1  6s.  8d.,  and  for  each 
unit  over  20  units,  is.  4d.  As  the  Order  stands,  the  maximum 
amount  that  the  council  is  allowed  to  charge  is  8d.  per  unit. 

Cheaper  Electricity. — Small  price  reductions  have  been 
notified  by  a few  supply  authoi ities,  including  St.  Pancras  and 
Willesden.  Doubtless  this  will  soon  become  more  or  less 
general  except  in  the  case  of  small  undertakings,  which  un- 
fortunately have  often  been  run  at  a loss  during  the  War,  and 
have  only  recently  obtained  powers  to  increase  their  charges. 
Many  bf  them  have  huge  losses  to  wipe  off. 

Powell  Duffiyn  New  Enterprise. — opeiations  for  the  sinking 
of  two  new  pits  near  to  Deri  Station  have  commenced,  and 
it  is  expected  that  steam  coal  seams  will  be  reached  at  a depth 
of  500  yards.  The  shafts  are,  20  ft.  in  diameter,  and  their  full 
winding  capacity  approximately  4,000  tans  per  day.  The  whole 
of  the  machinery  is  electiically  driven  from  the  company’s 
generating  system,  the  winding  engines  being  driven  by  1,600 
h.p.  A.C.  motors. 

Electiolytic  Disinfecting  Fluid. — The  annual  report  for  1920, 
by  Mr  F,  W.  Alexander  (M.O.  of  Health),  on  the  sanitary  condition 
of  Poplar,  states  that  at  Poplar’s  seven  depots  the  electrolytic 
fluid  was  still  in  great  demand  by  the  public,  as  well  as  being 
used  as  hitherto  by  the  Public  Health  Department  for  various 
purposes.  The  materials  used, are  chloride  of  magnesium, 
salt  and  caustic  soda.  Manufacturers  can  obtain  the  fluid 
' through  the  Electricity  Department: 

Another  Live  Wire  ” Accident— Scarcely  a month  passes 
in  the  South  Wales  district  without  a record  of  a fatality  or 
rserious  accident  through  persons  corning  into  contact  with  a 
“ live  wire.”  A married  man,  named  George  Clements,  of 
Llanelly,  has  been  admitted  into  the  General  Hospital  suffering 
from  a fractured  skull.  He  was  engaged  at  Llanelly  Copper 
Works  in  connection  with  a crane,  and  came  into  contact  with 
the  electric  wire  and  fell  from  a height  of  15  feet. 

Denmark. — A meeting  is  to  be  held  in  Christiania,  on  the 
19th  and  20th,  August  between  representatives  from  -Norway, 
Sweden  and  Denmark  to  discuss  proposals  for  the  transmission 
of  electrical  power  from  Norway  to  Denmark.  Two  alternative 
lines  of  transmission  have  been  mentioned,  namely,  via  Goteborg 
across  the  Cattegat  to  Fredrikshavn  arid  from  the  South  of 
Norway  to  Hirtshals.  The  Commercial  Secretary  to  H.M. 
Legation  at  Copenhagen  is,  however,  of  the  opinion  that  the 
present  economic  situation  in  Denmark  will  prevent  any  schemes 
of  this  nature  materialising  for  some  time. 

Plant  Required. — The  Pretoria  E.L.  & P.  Dept,  requires 
tenders  by  October  4.  for  6,600  volt  cable,  coal  handling  plant, 
induced  draught  and  ash  handling  plant,  feed  pumps,  piping, 
etc.  Particulars  from  Mr.  T.  C.  Wolley  Dod,  Gen.  Manager 
of  the  Dept.,  or  from  Mi.  G.  M.  Clark,  40-42,  Meischke's  Buildings, 
Johannesburg.  Specifications,  etc.,  from  T.C.,  Pretoria,  on 

deposit  of  £5  5s.  for  each  of  the  four  contracts. Uruguay 

Board  of  State  Electrical  Stations  requires  four  4-stroke  Diesels, 
two  D.C.,  and  two  A.C.  generators.  Tenders  by  19th  September. 
Particulars  from  D.O.T.  (Room  49). 

Marconi  Wireless  Patents. — A verdict  in  favour  of  Marconi’s 
W.T.  Coy.,  Ltd  , and  the  Compania  National  de  Telegiafia  Sin 
Hilos  has  been  given  in  the  Spanish  Courts  as  the  result  of  a 
joint  action  bi ought  by  these  companies  against  the  Compania 
Iberica  de  Telecomunicacion  for  infringement  of  patents  relating 
to  thermionic  valves.  The  award  nullifies  certain  “ Telecomuni- 
cacion ” patents  known  as  the  “Deforest  Audion  ” ; lequires 
the  defendants  to  hand  over  to  the  plaintiffs  all  materials  manu- 
factured under  the  patents  concerned,  and  orders  the  payment 
by  the  Telecomunicacion  Company  gf  an  indemnity  to  be  fixed. 


B.E.8.A. — At  the  Annual  General  Meeting  the  Chairman 
stated  that  there  are  now  over  1,500  engineers  giving  their 
time  and  experience  to  the  important  work  of  standardisation. 
The  business  community  did  not,  however,  support  the  Associa- 
tion as  it  should.  Last  year  £ 15,000  was  expended.  Industry 
contributed  £10,000  and  tfie  remainder  took  the  form  of  grants 
from  the  Treasury  and  tfie  Indian  and  Dominion  Governments. 
Questions  to  be  considered  are  the  advisability  of  giving  greater 
publicity  to  the  work  of  the  Association,  and  the  assisting  of 
purchaseis  to  ascertain  without  difficulty  the  names  of  manu- 
facturers prepared  to  work  to  British  Standards. 

Hydro-Electric  Works  Abroad.—  Japan  is  engaged  in  developing 

100.000  kw.  for  various  purposes  from  the  waters  of  the  Dakyui 
River  and  Lake  Candidus  (Formosa).  Some  heavy  construc- 
tional work  is  involved.  A further  7,500  kw.  is  being  developed 
by  the  Formosa  E.P.  Co.  in  the  Giran  district  of  the  Taihoku 

Piovince  on  the  east  coast. Some  hydro-electric  plants  are 

in  operation  in  Finland,  and  the  Govt,  has  in  hand  the  further 
development  of  the  large  available  water  power,  including 

150.000  h.p.  from  the  Imatra  rapids. In  France,  besides  the 

Rhone  projects,  several  other  large  hvdro-electric  developments 
in  the  Vosges,  Juia  and  Pyrenees  mountains  are  under  con- 
sideration. • 

Accrington. — The  Electricity  Committee  have  had  several 
applications  for  the  supply  of  current  in  considerable  quantities. 
In  one  instance  the  laying  of  a H.  .T  cable  was  necessary,  but 
as  the  cost  exceeded  £2,000  the  Committee  could  not  sanction 
the  proposal.  Messrs.  Steiner  & Co.,  of  Church  Docks,  desired  a 
night  load  of  900,000  units  per  year.  A'  cable  was  necessary,  and 
the  engineer  was  instructed  to  interview  the  firm  thereon.  The 
Phoenix  Chemical  Co.  asked  for  special  terms  for  a continuous 
night  and  day  supply.  Subject  to  their  taking  150,000  units 
per  month  for  12  months  with  an  equal  load  night  and  day, 
the  Committee  agreed  to  supply  at  1.73d.  per  unit.’  Messrs. 
Howard  & Bullough,  in  agreeing  to  take  a minimum  of  15,000 
units  per  month,  weie  also  quoted  a special  price. 
y Outing. — The  employees  of  the  Hart  Accumulator  Co.,  Ltd., 
Electric  Accumulator  Manufacturers  of  Stratford,  London, 
held  their  24th  Annual  Outing  on  Saturday,  23rd  July,  the  trip 
on  this  occasion  taking  the  fornf  of  a visit  to  Southend  by  motor 
chars-a-bancs.  After  dinner  at  the  Maisonette  Cafe,  High  Street, 
the  Toast  of  the  Hart  Accumulator  Co..  Ltd.,  was  proposed  by*- 
the  Chairman  (Mr.  F.  J.  Holmes,  M.I.E.EJ.),  Manager  of  the 
Company,  who  in  a few  well  chosen  words  explained  the  difficult 
times  caused  by  the  Trade  depression,  coal  strike,  etc.,  through 
which  the  Company  had  safely  passed,  and  urged  upon  the 
employees  the  necessity  of  taking  their  share  of  hard  work  to 
enable  conditions  to  become  more  normal.  Mr.  C.  Cartwright 
(Vice-Chairman),  proposed  the  Toast  to  “ The  Chairman,” 
which  was  suitably  responded  to.  After  dinner,  the  time  was 
spent  in  various  ways,  according  to  the  personal  inclinations  of 
one  and  all,  and  the  return  journey  was  made  at  7.45  p.m., 
Stratford  being  reached  about  10  p.m.  The  thanks  of  all  con- 
cerned are  due  to  the  Committee,  who  organised  such  a successful 
outing,  and  to  Messrs.  W.  McDonald  and  C.  .Cartwright,  who 
acted  as  Hon.  Sec.  and  Treasurer  respectively. 
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ELECTRIC  LOCOMOTIVES  FOR  INDUSTRIAL 
PURPOSES.* 


The  question  of  the  substitution  of  the  electric  locomotive 
far  the  steam  locomotive  in  industrial  work  is  no,wi  receiv- 
ing1 the  attention  the  subject  deserves.  It  has  long  ibeen 
recognised  that  the  small  steam  locomotive,  for  industrial 
purposes  or  in  shunting  yards,  is  wasteful  and  inefficient,- 
but  in  tihe  majority  of  cases  this  has  been  regarded  as  a 
necessary  evil.  The  inertia  of  an  established  institution  is 
notoriously  great  and,  generally  speaking,  the  introduction 
of  electric  traction  previously  to  1914  was  confined  to  tram- 
ways and  passenger-canrying  railway  stock,  while  the 
electric  locomotive  for  industrial  work  had  only  obtained 
slight  recognition.  It  is  impossible  to  estimate  what  might 
have  happened  between  1914  and  1920  had  normal  condi- 
tions existed,  but  there  is  no  doubt  that  the  economic 
position  has  greatly  changed  during  that  period,  and  the 
question  must  now  be  studied  from  a different  point  of 
view. 

The  cost  of  production  has  greatly  increased,  and  two  of 
the  main  factors  which  have  caused  this  are  dear  coal  and 
high  wages.  Because  of  the  high  cost  of  coal  and  labour,  any 
saving  which  can  be  effected  in  the  use  of  either  or  both 
must  reflect  very  markedly  on  the  cost  of  production. 
When  labour  'and  coal  were  cheap,  a certain  amount  of 
waste  was  not  relatively  important,  but  this  is  not  the 
case  to-day. 

In  most  works  one  source  of  waste  is  in  the  handling 
of  material  with  steam  locomotives.  Consider  the  pro- 
portion of  time  spent  in  doing  useful  work  to  the  total  time 
during  which  the  steam  locomotive  is  burningiuel  and  using 
water.  Before  going  into  service,  steam  has  to  be  raised, 
necessitating  the  attendance  of  a fireman  ; then  (bunkers 
have  to  be  filled  and  water  has  to  be  taken  on  board  Dur- 
ing service,  when  not  usefully  occupied,  the  consumption 
of  fuel  and  water  still  goes  on,  and  in  the  majority  of 
works  these  stand-by  losses  must  necessarily  be  considerable. 
After  service  the  fires  have  to  be  drawn  and  the  ashes 
cleared  away. 

In  addition  to  this  daily  waste,  the  steam  locomotive 
must  be  withdrawn  from  service  at  intervals  for  boiler  wash- 
ing, repairs  to  fire-box,  repairs  to  glands  and  numerous 
other  9m all  fittings.  At  long  periods  the  steam  locomotive 
mdfct  have  its  boiler  thoroughly  cleaned  an^l.  re-tubed.  Dur- 
ing the  time  these  repairs  and  renewals  are  being  effected, 
besides  the  labour  and  inconvenience  entailed,  the  locomo- 
tive represents  capital  laid  idle. 

As  an  alternative,  it'  is  claimed  that  an  electric  locomotive 
eliminates  a great  deal  of  this  waste.  It  is  ready  for  use 
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when  required.  There  are  no  stand-by  lQsses.  At  the  end 
of  the  day  it  can  be  put  in  the  shed  and  left.  The  drive 
is  through  rotational  machinery,  and,  consequently,  the 
torque  is  even,  which  means  that  the  driving  parts  do  not 
have  to  withstand  the  impulsive  forces  to  which  the  steam 
locomotive  is  subjected.  Repairs  are  infrequent  and  quickly 
effected. 

A steam  locomotive  must  be  engined  for  the  heaviest  load 
to  be  hauled,  but  this  is  not  the  case  with  an  electric  loco- 
motive. The  latter  can  be  motored  for  the  normal  load,  as 
it  is  capable  of  sustaining  heavy  overlbads  for  short  periods. 

In  addition  to  the  above  points,  the  electric  locomotive 
• scores  because  it  is  clean,  needs  the  minimum  amount  of 
labour  for  driving,  and  is  Jess  likely  to  cause  fires.  There 
is  always  danger  of  fire  with  a steam  locomotive,  due  to 
sparks  and  red-hot  cinders,  and  it  is  a fact  that  insurance 
companies  are  willing  to  aocept  smaller  premiums  when 
electric  locomotives  are  substituted  for  steam  locomotives. 

The  works  in  which  locomotives  are  used  may  be  divided 
broadly  into  two  kinds  : — 

(1)  Those  which  require  intermittent  service. 

(2)  Those  which  require  continuous  service. 

In  the  first  class  there  are  power  stations,  gas  works,  and 
small  factories  where  the  large  railways  deliver  and  collect 
material  three  or  four  times  a day. 

In  the  second  class  there  are  colliery  y§u*ds,  steel  works, 
and  large'  works  generally.  * 

In  addition  to  these,  there  are  others  where  special  condi- 
tions exist,  such  as  wood  yards,  docks,  paper  mills,  etc., 
where  cleanliness  and  the  prevention  of  fire  is  of  great  im- 


portance. . > , , 

For  the  first  class  a battery  loootmotive  may  be  used,  while, 
generally  speaking,  a trolley  locomotive  is  recommended 
for  the  'second  class.  There'  may,  however,  be  objections 
to  the  installation  of  overhead  wires,  and  then  the  battery 
locomotive  must  be  used.  . 

Sometimes  a combination  of  the  two  is  advisable,  as  m tne 
case  of  the  ordinary  steel  works.  A steel  -works  usually 
has  a fairly  level  track  alongside  the  furnaces  and  a heavy 
grade  up  to  a slag  tip;  near  the  furnaces,  overhead  wires 
are  objectionable,  but  up  the  grade  they  can  be  installed 
without  inconvenience  On  the  level,  therefore,  it  is  neces- 
sary to  use  a battery,  but  up  the  grade,  where  a heavy 
demand  would  be  made  on  the  battery,  the  locomotive  runs 
on  the  trolley  wire.  The  use  of  the  trolley  wire  up  the 
grade  enables  the  battery  to  be  kept  within  reasonable 
dimensions,  or  alternatively,  it  does  not  need  to  be  charged 
at  such  frequent  intervals.  , . . 

As  a guide  to  the  relative  costs  of  steam  and  electric  loco- 
motives  on  a basiaqf  work  done,  the  following  figures  have 
been  compiled,  and  although  it  is  not  claimed  that  they 
will  apply  m all.  cases,  there  is  no  doubt  I£"t.  ^ 
presentative  and  do  not  unduly  favour  the  electric  locomotive. 
The  figures  for  repairs  and  maintenance,  depreciation  and 
interest  on  capital  include  all  charges  attendant  oneaoh 
system.  For  steam  locomotives  account  has  been  taken  at 
coaling,  watering  arid  repair  plant,  and  for  electric  loco- 
motives, overhead  line,  battery  charging,  converting  and 
repair  plant  bave  been  allowed  for.  , . 

In  the  following  table  ioo  has  ibeen  taken  as  a basis 

figure  for  each  item  Steam.  Trolley.  Battery. 

Repairs  and  maintenance 
Power  ...  ••• 

Lubrication  and  miscellaneous 

Wages  

Depreciation 

Interest  on  capital  

The  overall  operating  costs  of  the  three  systems  are  in 

“’ItS'S  ESSXir  60.  Electric  TroneyV 
The  onlv  item  in  which  .team  tr.ct.on  compare.  “"“J 
ablv  with  electric  traction  is  in  capital  cost,  but  the  total 
annual  saving  in  operating  costs  is  such  *“*«"*•" *** 
small  system  this  extra  cost  is  wiped  out  in  less  tha.i  two 

rears. 


100 

33 

50 

IOO 

33 

40 

IOO 

33 

53 

IOO 

5° 

50 

IOO 

60 

90 

80 

IOO 

IOO 
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The  figures  given  above  are  for  small  systems  where 
only 'one  locomotive  is  used.  On  larger  systems,  however, 
greater  economy  would  be  effected  by  the  use  of  electric 
traction,  as  a number  of  steam  locomotives  can  be  dis- 
placed by  a smaller  number  of  electric  locomotives.  The 
proportion  varies  according  to  the  nature  of  the  service. 
For  intermittent  service  two  electric  locomotives  would  do 
the  same  amount  of  work  as  three  or  four  steam  loco- 
motives. Where  the  service  is  continuous,  one  electric 
locomotive  of  the  trolley  type  would  be  required  in  place 
of  each  two  steam  locomotives,  while,  if  battery  locomo- 
tives were  employed,  one  locomotive  and  one  spare  battery 
wotuld  be  necessary. 

The  larger  the  system  the  greater  becomes  the  ratio  cf 
steam  to  electric  locomotives  required  for  the  work,  and 
this  difference  offsets  the  higher  cost' of  the  electric  loco- 
motive. 

In  further  consideration  of  the  capital  cost,  it  is  im- 
portant to  remember  that  where,  with  steam  work,  a spare 
locomotive  would  be  required,  an  electric  system  requires 
only  a spare  armature.  Also,  electricity  is  so  generally  used 
for  power  purposes  that  the  majority  erf  works  would  only 
incur  a small  additional  cost  by  installing  the  necessary 
plant  for  supplying  current  to  the  Jine  or  for  charging 
batteries.  In  regard  to  this  auxiliary  plant,  it  is  well  to 
point  out  that  an  increased  number  of  locomotives  requires 
only  a small  increase,  if  any,  in  the  overhead  and  battery 
charging  plant  provided.  The  overall  capital  cost  per 
electric  locomotive  is  thus  reduced  where  several  locomo- 
tives are  employed,  and  the  total  capital  cost  is  little  different 
from  that  of  the  requisite  number  of  steam  locomotives 
with  their  water,  coal  and  repair  plant. 

Realising  the  trend  of  progress,  the  English  Electric 
Company,  as  a result  of  searching  inquiry  into  present-day 
conditions,  has  developed  a line  of  locomotives  suitable 
for  a wide  range  of  requirements..  A number  of  difficulties 
had  to  be  contended  with,  due  to  the  fact  that  conditions 
are  very  variable.  Track  gauges  vary  from  18  in.  to 
5 ft.  6 in.;  the  voltages  of  available  supplies  differ;  stock 
to  be  hauled  and  numerous  other  details  are  met  with  in 
infinite  variety;  all  of  these  have  influence  on  the  design 
of  the  locomotive.  Nevertheless,  it  is  believed  that  the 
types  developed  will  meet  almost'  all  industrial  requirements. 
These  locomotives  range  in  weight  from  about  4 tons  to 
22  tons  on  two  axles,  heavier  and  larger  locomotives  being 
classed  under  a different  category. 

Examples  of  these  standard  locomotives  recently  con- 
structed are  given  belotw. 

Type  1 A locomotive  is  the  smallest  of  the  three  types 
developed.  It  can  be  arranged  to  suit  all  gauges  from 
1 ft.  6 in.  to  2 ft.  6 in.,  and  has  been  specially  designed 
for  work  in  confined  spaces.  On  the  rninimum  gauge  the 
overall  width  is  2 ft.  io>  in.,  and  the  minimum  height 
over  the  cab  roof  is  3 ft.  6 in.  It  is  fitted  with  16  in. 
wheels  and  has  a 3 ft.  wheel'  base,  so  that  it  can  negotiate 
curves  of  14  ft.  radius.  The  frame  is  built  up  of  steel 
plate,  braced  with  stretcher  plates  and  angle  iron,  to  which 
the  cast  steel  horn  guides  are  attached.'  The  weight  of  the 
frame  is  taken  on  the  axle  boxes  by  helical  springs.  The 
cab  affords  head  protection  to  the  driver  and  is  open  at 
the  sides.  The  screw-down  hand  brake  operates  brake 
blocks  on  the  inside  of  each  wheel. 

The  electric  equipment  consists  of  two  11  h.p.  motors, 
each  driving  on  to  its  axle  through  worm  gearing,  and  a 
series  parallel  controller  with  seven  power  notches  and  five 
rheostatic  braking  notches.  The  normal  speed  is  five  to 
six  miles  per  hour,  and  the  maximum  tractive  effort  is 
2,000  lb.  at  the  tread  of  the  wheels.  A circuit  breaker  and 
an  ammeter  are  fitted  inside  the  cab,  whilst  the  resistances 
of  standard  grid  pattern  are  carried  inside  the  framing  at 
the  rear  end  of  the  locomotive.  A voltmeter,  ammeter,  and 
ampere-hour  meter  are  supplied  with  locomotives  of  the 
battery  type.. 

The  weight  of  the  locomotive,  complete  with  electrical 
equipment  andhattery  or  ballast,  is  3J  tons. 


. When  the  locomotive  i$  to  operate  f&om  a battery,  thlt 
is  contained  in  a removable  ventilated  compartment,  which 
isfitted  with  wheels  so  that  it  can  be  run  off  the  top  of 
the  locomotive  on  to  a charging  table.  It  is  a matter  0* 
a lew  moments  only  to  disconnect  tte  batferV  and  replace  * 
it  with  a spare  batter*  when  the  used  one  needs  recharging,. 

(To  be  continued.) 


HARWICH-ZEElBKUGGS  ROUTE  TO  THE 
CONTINENT. 

The  new  short  sea  route  to  the  Continent  via  Harwich^ 
Zeebrugge,  recently  inaugurated  by  the  Great  Eastern  Rail- 
way Co.,  adds  yet  another  to  the  well-known  routes  via. 
Harwich,  and  should  prove  invaluable  to  business  men  as 
well  as  to  those  desirous  of  taking  a short  holiday  abroad. 
Further,  it  is  bourtdJ  to  act  as  a stimulus  to  trade.  The 
service  is  thrice  weekly  in  each  direction^Monday,  Wednes- 
day and  Saturday  outwards,  and  Tuesday,  Thursday  and 
Sunday  inwards.  Leaving  London  (Liverpool  Street)  at 
8.40  p.m.,  Zeebrugge  is  reached  in  time  to  catch  the 
6.10  a.m.  connecting  train  for  Bruges,  Brussels  and  beyond 
and  in  the  reverse  direction,  leaving  Zeebrugge  at  11.30  p.m., 
London  is  reached  at  8.0  a.m.  The  arrangement  permits, 
of  leaving  London  on  Saturday  night,  spending  a full  day 
ashore,  and  being  back  in  London  on  Monday  morning,  sleepu_ 
ing  aboard,  and  thereby  being  relieved  of  luggage  worries 
and  an  hotel  bill.  Cheap  week-end  tickets  are  issued  for 
this  week-end  “excursion.”'  Similarly,  18  clear  hours  can 
•be  spent  ashore  by  anyone  having  only  a single  weekday 
to  spare.  Through  restaurant  car  expresses  are  run  on 
weekdays  between  Liverpool,  Manchester,  Sheffield),  etc., 
with  connections  from  the  principal  industrial  towns,  to 
Harwich.  „ , 

An  illustrated  booklet,  giving  full  particulars,  will  be* 
sent  on  application  to  the  Publicity  Dept.,  G.E.Rly., 
Liverpool  Street  Station,  E.C.2. 


POWER  FOR  TEXTILE  MILLS. 

The  general  application  of  electricity  to  the  cotton  manu- 
facturing process  has  formed  the  subject  of  many  interesting 
discussions.  Even  now  there  is  divided  opinion  on  the 
question. 

Mr.  Arthur  Charles,  managing  director  of . Components, 
Ltd.,  of  Burnley,  told  a Burftjey  gatherihg  last  week  that 
electrical  plant,  correctly  installed,  was  probably  safer  than 
any  other  power  factor,  and  it  was  as  economical.  He 
pointed  out  that  in  1910,  998  consumers  in  Burnley  paid  for 
3,249,287  units,  as  compared  with  3,000  consumers  and 
7,594,107  units. last  year. 

Councillor  L.  Thornber,  a prominent  cotton  manufacturer, 
said  the  application  of  electricity  to  textiles  was  all  a 
question  of  cost.  So  far  as  he  could  gather,  current  for 
mill  power  could  not  be  supplied  cheaper  than  steam  could' 
be  produced.  Electricity  would  have  to  be  produced  under 
Id.,  per  unit  to  be  profitable  to  run  a cotton  mill,  though,  he 
was  prepared  to  admit  that  electricity  would  ensure  a better 
and  steadier  drive.  He  recently  attended  a textile  confer- 
ence at  Basle,  and  was  surprised)  to  learn  there  were  6,000 
generating  stations  in  Switzerland,  5,200  of  which  were  of 
less  than  500  h.p.  The  highest  charge  was  id.  per  unit. 
The  railways  and  industrial  concerns  were  being  electrified. 
In  the  Bombav  district  the  river  had  been  dammed,  and 
current'  was  being  produced  at  less  than  id.  per  unit,  suffi- 
cient to  drive  all  the  cotton  mills  in  the  area.  No  more* 
steam  engines  were  being  sent  to  this  part. 

Mr.  J.  Holden,  chairman  of  the  Electricity  Committee, 
stated  that  current  was  produced  in  Bumlev  cheaper  than 
most  places  in  the  country.  /In  fact,  there  were  only  eight" 
towns  in  England  where  it  was  produced  cheaper. 
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are,  however,  in  course  of  design,  and  will  shortly  be 
available. 

Readers  of  this  note  are  invited  to  write  to  the  B.T.-H. 
Co.,  Ltd.,  of  77,  Upper  Thames  Street,  E.C.4,  for  a copy 
of  the  new  price  list  (No.  10957)  on  smaU  transformers. 
This  list,  in  addition  to  giving  full  information  on  the 
bell  and  toy  transformers  described  above,  also  deals  with 
the  famous  AH-Nite-Lite  Transformer,  a device  for  which 
an  enormous  demand  has  arisen  within  the  last  few  years. 


THE  ECONOMIC  SITUATION  IN  SWITZERLAND. 

Iron  and  steel  goods  may  foe  classed  as  the  third  most 
important  group  of  imports*  from  the  United  Kingdom 
before  the  war,  if  the  value  of  gold  bullion  imports,  which 
far  surpassed  in  value  iron  and  steel  .imports,  is  neglected. 
The  imports  of  these  goods  in  1920  were  undoubtedly 
affected  by  the  untoward  conditions  of  the  exchanges  which 
favoured  German,  French,  Belgian,  and  the  former  Dual 
Monarchy  exporters.  But  although  British  imports  last 
year  were  handicapped  by  the  state  of  the  exchanges  and 
the  high  British  prices,  it  shoultj  also  be  mentioned,  writes 
Mr.  J.  R.  Cahill,  late  Commercial  Secretary  to  H.M. 
Legation,  Berne,  in  his  official  report  published  by* H.M. 
Stationery  Office,  that  there  was  the  constant  complaint 
that  no  fixed  quotations  could  be  obtained  from,  British 
firms  and  that  no  periods  of  delivery  could  be  guaranteed. 
There  was  an  exceptionally  strong  demand  for  various 
British  steel  products  required  in  the  Swiss  electro-technical 
industry  (e.g.,  electrical  steel  sheets  for  transformers,  sheets 
for  turbine  blades),  which  enjoyed  and  enjoy  the  greatest 
prosperity,  but  requirements  could  not  foe  met  by  British 
makers — in  one  case  in  fact  only  one-fifth  part  of  orders 
were  being  supplied.  In  one  or  two  cases  in  other  !*>\viss 
industries  the  firms  which  preferred  to  obtain  steel  products 
from  England  and  applied  to  the  English  market  therefor 
were  eventually  obliged  to  obtain  them  from  Germany.  In 
the  last  six  months,  however,  pt  would  seem,  that,  princi- 
pally owing  to  the  exchange,  Belgian,  German,  French, 
and  Czecho-Slovakian  exporters  have  been  in  a position  to 
undersell  considerably  most  British  steel  and  engineering 
products  which  do  not  happen  to  be  definite  British  speci- 
alities. As  regards  the  latter,  Swiss  orders  are  now  being 
fulfilled  without  difficulty. 

With  regard  to  the  general  popularity  of  British  goods, 
Mr.  Cahill  says  that  British  products,  iron  or  steel,  yarns, 
cotton  or  woollen  fabrics,  furniture,  and  numerous  other 
goods,  enjoy  a very  high  reputation  in  Switzerland,  and, 
other  things  being  equal,  the  Swdss  are  most  desirous  of 
dealing  with  British  firms,  whose  business  habits  command 
their  respect.  A g^eat  deal  of  irritation  has  been  evoked 
during  the  past  year  by  the  uncertain  principles  applied 
particularly  by  Germany  and  German  firms.  The  im- 
port prohibition ; the  exaction  of  payment  of  Customs  cuties 
in  gold  ; the  losses  entailed  by  failure  of  certain  German 
mortgagors  to  redeem  their  liabilities  in  gold  under 
an  expressly  accepted  gold  clause  in  their  coven- 
ants ; the  practice  of  neutralising  the  mark  deprecia- 
tion by  additions  to  prices  of  goods  when  destined  for 
export  to  Switzerland;  the  numerous  instances  reported 
where  orders  firmly  accepted  at  a certain  price  were  can- 
celled or  delivery  made  conditional  on  acceptance  of  altered 
terms ; t Jie  losses  caused  to  the  Swiss  public  by  speculation 
in  German  marks  and  securities  or  by  their  participation 
in  holding  companies  under  German  influence ; and  the 
harm  occasioned  to  several  Swiiss  industries  by  the  im- 
mense German  imports ; all  these  causes  contribute  towards 
rendering  German  goods  less  popular  than  those  of  other 
importing  nations.  But,  as  prices,  suitability  to  customers, 
and  terms  of  credit  are  bound  to  decide  the  sale  of  most 
articles,  British  firms  may  only  reap  advantage  over  com- 
petitors by  keeping  the  prices  of  their  products  as  low  as 
possible,  bv  studying  closely  Swiss  requirements  and  by 
according  flexible  credit  arrangements. 


Small  transformers  for  bell-ringing  and  the  operation  of 
electric  toys  and  models  are  now  being  supplied  by  The 
British  Thomson-Houston  Co.,  Ltd.  Where  the  supply  is 
A.C.  the  bell  batteries  may  be  done  away  with  and  a 
transformer  installed. 

The  B.T.-H.  bell  transformer  is  supplied  for  100-110  and 
200-220  volt  circuits ; the  former  having  a frequency  range 
of  from  25  to  140  cycles  and  the  latter  from  50  to  140. 
The  core  and  coils  are  encased  and  sealed  in  a neat  black 

enamelled  case,  which  effectually  prevents  unauthorised 


Fig.  1. — B.T.-H.  Bell  Ringing  Transformer. 
Approximately  three-quarters  full  size. 


Fig.  2. — B.T.  H.  Toy  Transformer. 

Approximately  one-third  full  size. 

The  B.T.-H.  toy  transformer  possesses  fascinating  possi^ 
bilities  for  the  modern  boy,  as  it  gives  a safe  and  constant 
supply  of  electricity  for  the  operation  of  any  electrical  toy 
or  model.  Six  feet  of  flexible  cord  and  a<  lampholder 
adapter  are  supplied. 

(B.T.-H.  toy  transformers  are  made  in  four  patterns,  all 
of  which,  with  the  exception  of  the  smallest,  are  provided 
with  control  switches  on  the  secondary  windings  and  alter- 
native primary  tappings.  These  two  adjustments  permit  of 
a wide  variation  of  secondary  voltages,  ranging,  in  2 volt 
steps,  from  4 to  22  or  28  voits.  The  smallest  of  the  four 
toy  transformers  is  finished  in  green,  and  may  be  used  for 
working  small  mo-tors,  etc.  The  middle  twTo  are  finished 
in  red  and  black,  and  are  suitable  for  the  operation  of 
mediunvsized  toys ; while  the  largest  (also  finished  in  red 
and  black)  is  intended  for  the  operation  of  big  toys  and 
models. 

At  present  these  transformers  are  only  supplied  for  no 
volt  circuits,  three  of  them  having  a frequency  range  of 
from  25  to  49  cycles.  Transformers  for  200  volt  circuits 


SMALL  TRANSFORMERS  FOR  SPECIAL 
PURPOSES. 
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A SIEMENS  DISPLAY. 


LEADAL”  WIRES  AND  CABLES. 


A fine  display  of  fluid  and  dry  cells,  as  manufactured 
at  Woolwich,  was  shown  on  the  large  stand  occupied  by 
Siemens  Bros,  and  Co.,  Ltd.,  at  the  London  Fair  and 
Market.  (Agricultural  Hail).  Included  also  was  a selection 
of  ebonite  sheets,  rods,  tubes,  mouldings  and  coverings,  as 
manufactured  in  large  quantities  by  the  company. 


Further  exhibits  on  this  stand  included  the ‘following 
goods  of  Siemens’  subsidiary  company,  English  Electric  and 
Siemens  Supplies,  Ltd.  : — “Britannia  ” electric  fires  and  boil- 
mg  ring ; tea  sets,  kettles,  gnillers,  percolators,  table  urns, 
domestic  irons,  vacuum  cleaners;  electric  light  Sitings 
table  standards  and  shades;  electric  bells,  and  “Zed " 
electric  fuses. 

Specimens  were  shown  of  the  Siemens  “Britannia  ” in- 
candescent electric  lamps  of  the  vacuum  and  gasfi lied,  types 
as  manufactured  at  the  company’s  Dalston  Works.  The 
illustration  herewith  shows  the  interior  of  the  stand. 


**RAISE,  SURELY4 

mArt,?r^ndent  in  th®  Manchester  C$lv  News  refers  thus 
to  the  E.D.A.  paragraph  re  “ Minimum  charge  ’’  for  elec- 
tricity  supply  already  referred  to  in  our  columns 

Sir,— Few  of  us  have  a good  word  foi^pfficiaidom  (govem- 
mental  or  municipal),  but  I do  salutethe  authoruf  the 
brochure  on  the  back  of  our  electricitv  department’s  bill 
|°r.curr“t.  supplied,  explaining  why  a minimum  charge  is 

Whni  a cIasslc-  V,u  have  in  twelve  lines  a veritable 
text  book  on  : Commercial  acumen,  logic,  abstract  reason- 
abi’trufe  argument,  socialism  (at  its  “peak”),  justice, 
brotherhood,  and  last  but  not  least,  a discourse  on  one  of 
the  mysteries  of  the  “fluid”!  “Multum  in  parvo  ” in  very 

tr tkJ  „ w . ,.  , , c.  Hr.  Bagnall. 

the  paragraph  which  has  excited  our  correspondent’s 
admiration  was  as  follows:  “ Broadly  speaking,  electricitv 
cannot  be  stored,  and  as  all  consumers  (except  those  on  the 
restricted  hour  basis,  who  contract  to  make  no  demand  at 
time  of  peak  load  on  the  generating  stations  in  winter) 
have  the  right  to  receive  a supply  at  any. .moment  of  the  day 
,or  machinery  and!  mains  have  to  be  provided  and  kept 

in  readiness,  thus  entailing  heavy  capital  and  other  fixed 
costs.  Practically  for  every  consumer  there  is  earmarked 
a portion  of  the  machinery  and  mains,  and  the  costs  above 
named  have  on  the  clearest  of  economic  grounds  to  be  placed 
on  the  consumer,  no  matter  whether  his  or  her  consumption 
be  much,  little,  or  , none.  In  effect,  therefore,  the  minimum 
charge  is  the  rent  for  the  right  to  a very  useful  service,  and 
full  statutory  power  exists  for  making  the  charge.” 


A New  Type  of  Lead-Covered  Wires  and  Cables. 

* ^ 

Inexpensive  and  Decorative 

t* 

We  have  pleasure  in  bridging  to  the  notice  of  our  readers 
a new  type  of  wires  and  cables,  which  has  been  developed 
and  placed  on  the  market  by  Messrs.  Driver,  Drennan  and 
Cooper,  Ltd.  (Albion  Street,  Manchester).  The  new-  con- 
I ductors  have  broadly  the  ‘same  field  of  utility  as  ordinary 
lead-covered  wires  and  Cables,  with  the  exception  that  they 
are  not  intended  to  be  suitable  for  use  underground  or  sub- 
merged in  water.  They  are,  however,  “ mojstu  re-proof  ” 
in  the  accepted  sen&  of  the  term,  and  can  therefore  be 
used  satisfactorily  for  all  ordinary"  wiring  purposes. 

1 he  special  advantages  of  the  new  conductors  are  (i) 
that  they  are  of  very  handsome  appearance  and  can-  be 
regarded  even  as  a decorative  feature  when  installed  as 
exposed  surface  wiring ; (H)  they  are  easily  installed,  being 
very  flexible  yet  readily  retaining  the  exact  shape  to  which 
they  are  bent:  (iii)  they  are  considerably  less  expensive 
than  regtilar  lead- covered  wires  and  cables. 

At  present  the  new  conductors  are  made  single-core  and 
flat-rtwin  in  boo  megohm  and  2,500  megohm  grades,  both 
non-Association  and  Association  quality.  The  following 
core  sizes  are  available:  i/.044  in.,  3/.029  in.,  3/.036  in., 
7/.029  in.,  7/.036  in.  Other  sizes  will  no  doubt  be  pro- 
duced as  demanded. 

The  conductors  themselves  are  of  high-conductivitv 
tinned  copper  covered  with  ^ne  layer  of  pure  rubber,  two 
layers  of  vulcanised  rubber,  and  taped.  Oven  the  taping 
there  is  applied  a wrapping  of  sheet  lead,  making  nearly 
two  complete  turns  round  the  cable  and  having  a close 
longitudinal  seam.  Over  the  lead  sheathing  is  a spiral 
armouring  of  half-round  bright  aluminium  wire.  This 
armouring  Is  completely  flexible,  yet  it  affords  good 
mechanical  protection  and  gives  an  excellent  appearance  to 
the  conductors. 

It  will  be  realised  that  this  construction  is  all  that 'Is 
required  for  the  great  majority  of  wiring  jobs,  and  the 
cable  is  to  £ high  degree  moisture  proof.  We  understand 
that  experiments  conducted  with  the  cable  immersed  in 
water  at  atmospheric  pressure  show  it  to  be  impossible  for 
water  to  penetrate  through  to  the  cable. 

As  regards  bonding,  the  makers  of  “ Leadal  wires  and 
cables  have  decided  to  adoot  White’s  Universal  Bonding 
System  rather  than  restrict  *$*d  complicate  the  application 
c f thle;r  product  by  introducing  a.  special  bonding  system. 
White’s  bonding  system  meefe  ali  general  conditions,  but 
it  should  be  understood  that  other  bonding  systems  can  be 
used  with  the  new  wiring  system  if  preferred. 

“ Leadal  ” wares  and  cables  appear  to  offer  possjbilties 
of  considerable  reductions  in  the  cost  of  wiring  which  will 
lead  to  benefits  for  all  other  branches  of  the  electrical 
industry.  Anything  which  will  cheapen  electricitv  supply 
and  service,  without  sacrificing  reliability,  is  most  desirable 
under  present  conditions. 


John  E.  Raworth  & Moss, 

CHARTERED  PATENT  AGENTS. 

75,  Victoria  Street,  Westminster,  SW.l. 
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TRANSMISSION— 

by  onble  or  overhead  line  from  power  station 
to  sub-station ; and  thence  to  the  service  point. 

TRANSFORMATION- 

from  the  generating  to  the  transmission 
pressure,  and  from  the  latter  to  the  working 
voltage. 

DISTRIBUTION— 

its  safe  control  and  distribution  at  any 
pressure  by*  means  of  J.  & P.  Switchgear. 

Your  immediate  interest  may  be  in  any  or  all  of 
these  phases— "hence  we  invite  you  to  ask  us  for 
our  Sectional  Catalogue  describing — 

J.  & P.  CABLES  AND  OVERHEAD  LINES. 
J.  & P.  TRANSFORMERS  * SWITCHGEAR 

JOHNSON  & PHILLIPS,  Ltd.,’ 

CHARLTON/^ LONDON,  S.E.  7. 

City  Officer  12,  Union  Court, Old  Broad  St.,  E.C.2. 


A BUSINESS 


NECESSITY! 

THE  EQUIPMENT  OF  OFFICE 
OR  FACTORY  IS  INCOMPLETE 
W I T,H  OUT 

Western  ■*  Electric 

Interphones 

With  such  a system  the  busy  man  can  keep  in  touch 
with  every  part  of  his  plant  and  can  connect  with 
any  section  by  simply  pressing  a button. 

Our  range  of  these  intercommunication  instruments  is 

COMPLETE. 

Our  staff  of  Telephone  Engineers  is  always  at  the  disposal 
of  our  customers  to  give  absolutely  impartial  advice  on  all 
telephone  matters. 


Writ*  us  for 
full  Particulars. 


WtsftrwEItcTm  CmjMmfjUmfal. 


Works:  NORTH  WOOLWICH 
LONDON,  E. 
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We  believe  “ Henley”  Tape 
(No.  504)  to  be  the  lowest 
in  price  and  the  highest  in 
quality.  Ask  for  Sample 
and  Trade  Price  and  see  if 
you  do  not  agree  with  us. 


Henley 


ape 


TRA 01 


“Henley”  Tape  (No.  504)  is  a 
high  grade  “sticky”  tape  which 
easily  conforms  to  the  War  Office 
Adhesion  -Test. 


W.  T.  Henley's  Telegraph  Works  Co.  Ltd., 
Blomfield  Street,  London,  E.C.2. 


BUSINESS 
BUILDING 
BOOKLETS 

Which  you  cannot  afford  to  miss . 

(1)  PRESS  ADVERTISING  FOR  CONTRACTORS 
& ELECTRICITY  SUPPLY  UNDERTAKINGS: 

Containing  examples  of  seasonal  and  illustrated 
advertisements  and  suggestions  with  regard  to 
preparation  of  copy  and  layout. 

(2)  SELECTIVE  PUBLICITY  FOR  CONTRACTORS 
& ELECTRICITY  SUPPLY  UNDERTAKINGS : 

Outlining  a complete  scheme  with  costs  and 
twelve  monthly  letters  for  reproduction  and 
circulation  amongst  present  and  prospective 
customers. 

OBTAINABLE  from  the 

ELECTRICAL  DEVELOPMENT  ASSOCIATION, 

84,' King. way  London, W.C.8. 

Post  free  2/6  each. 


HIGGS 


ELECTRIC 


Have  pleasure  in  announcing1  the  opening  of  their 

LONDON  BRANCH 


AT 


265,  STRAND,  H.C.2 

CITY  B956. 

to  deal  with  all  sales  within  a radius  of  12  miles  from  Charing  Cross. 
Your  enquiries  for  . 

MOTORS,  A.C.  & D.C. 

DYNAMOS  or 
MOTOR  GENERATORS 

rv, 

. will  receive  immediate  attention. 

Head  Office  and  Worker— 

SAND  PIT8.  BIRMINGHAM. 

Central  164f  (Bch.  Sx.)  “ Higbro,”  Birmingham. 
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TO  OVB  READERS. 

Buomom  1*  pabliiktd  ev.ry  Vri^ajr,  and.  If  ordered,  la  an  tala  at  the 
prtaeipal  Railway  Station  Bookstalls  and  Novrsafenta  on  that  day.  Zt  has 
a vary  largo  sale  throughout  the  United  Xlngdom.  as  well 
as  In  the  British  Colonies  and  Abroad. 

The  Editor  does  net  hold  himself  responsible  for  opinions  oxprossod  by 
fcrdiridual  contributors,  nor  does  he  neoessarily  identify  himyelf  with 
their  riewe. 

Qmestions  to  whioh  an  answer  is  required  must  be  accompanied  by  a 
N.  stamp  for  reply.  When  eonsidered  of  suffloient  interest  the  answer 
will  probably  appear  in  the  paper. 

New  advertisements  fer  the  displayed  oolumns  and  alterations  to  existing 
•mi  must  reach  the  publishing  office  not  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
ef  the  following  Friday.  This  is  important.  Rate  quoted  on  applieation. 
•nbseriptioo.— 17s.  6d.  a year,  9s.  half-year,  4s.  Bd.  a quarter  in  advanee, 
postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittance#  payable  to  the  Publishers,  8.  Run  tell  Aim  Co.,  Ltd., 
IMi,  Maiden  Lane,  London,  W.0.9.  Telephone,  No.  2460  Oerrard. 


inches,  the  Post  Office  were  fully  conforming  with 
accepted  practice,  but,  at  the  same  time,  I submit  that 
accepted  practice  is  not  always  the  best  practice,  and 
especially  so  in  this  case,  where  what  are  known  aa. 
“air-space  ” cables  are  concerned.  Admittedly  it  is 
not  a desirable  thing  to  have  electric  light  and  power 
cables  subject  to  accidental  damage  by  a pick  or  a 
shovel,  but  the  worst  that  can  happen  in  such  cases  is 
a temporary  fault  or  failure  of  the  insulation,  which 
can  be  speedily  repaired  at  comparatively  small  cost 
and  in  minimum  time  owing  to  the  greater  robustness 
of  this  class  of  conductor. 


Where  air-space  cables  are  concerned,  the  resultant 
damage  is  even  worse  than  in  the  case  of  a punctured 
gas  main,  for  the  whole  insulation  of  such  cables 
depends  primarily  upon  the  invulnerability  of  the 
outer  lead  sheathing,  and,  secondly,  upon  the  dryness, 
of  the  enclosed  column  of  air.  To  puncture  such  a 
cable  with  a pick  may  conceivably  throw  a hundred  or 
more  circuits  out  of  commission'  for  quite  a lengthy 
period,  and,  if  moisture  be  present,  such  damage  will 
frequently  entail  the  withdrawal  of  a considerable 
length  of  expensive  muilti-oore  cable  and  the  substitu- 
tion of  an  entirely  new  section,  to  be  subsequently 
plumbed  up  to  the  remainder  of  the  route  and  duly 
desiccated  to  bring  its  insulation  up  to  the  required 
standard. 


Current  Topics. 


In  our  .issue  dated  July  15,  under  the  heading 
“Another  Post  Office  Monopoly, ” I commented  on  a 
case  of  damage  to  Post  Office  tele- 
Underground  phone  cables  laid  fourteen  inches 
Telephone  below  the  footway,  in  earthenware 
Cables.  ducts,  and  expressed  the  opinion, 
which  I still  hold,  that  such  a prac- 
tice is  calculated  to  lead  to  trouble  when  other  work- 
men are  engaged  in  excavations  in  the  immediate 
vicinity  of  the  buried  cables.  Very  rightly,  and  in 
defence  of  the  Department  which  he  represents,  an 
esteemed  correspondent  takes  up  the  cudgels  and 
writes  me,  pointing  out  that  it  is  accepted  engineer- 
ing practice  to  lay  electric  light  and  power  cables  at 
this  depth  below  footwalks.  In  confirmation,  he 
quotes  from  Electric  Mains  and  Distributing  Systems , 
where,  under  the  heading  “ Laying  of  Ducts,” 
Messrs.  Dick  and  Fernie,  th$  authors,  give  two 
feet  as  a sufficient  depth  for  carriage-ways, 
and  less  where  they  are  concreted.  In  foot- 
paths the  depth  may  be  much  less,  and 

they  consider  that  under  flagstones  the  pipes  contain- 
ing the  cables  should  be  visible  as  soon  as  the  stones 
are  lifted . There  will  then  be  less  risk  of  accidental 
injury. 

The  italics  are  mine,  and  this  expression  of  opinion 
from  two  such  well-known  authorities  on  cable- 
laying has  my  full  support.  Leaving  the  surface  of 
the  conduits  visible  would  prevent  most  accidental 
damage,  such  as  that  in  the  case  above  referred  to. 
Harking  back  to  my  critic’s  reference  to  standard 
engineering  practice,  I am  prepared  to  agree  with  him 
that,  in  laying  their  ducts  at  a depth  of  fourteen 


It  will  thus  be  seen — and,  I think,  admitted — that 
the  risks  in  the  two  cases  are  scarcely  comparable,  and 
that  what  constitutes  good  practice  in  the  case  of 
electric  light  and  power  cables  does  not  necessarily 
hold  good  for  telephone  cables.  I have  in  past  years 
had  considerable  practical  experience  of  the  difficulties 
of  cable  maintenance,  and  I am  firmly  of  the  opinion 
that  air-space  telephone  cables  should  either  be  laid  at 
such  a depth  that  they  are  remote  from  casual 
damage  iri  street-repairing  or  other  excavation  work, 
or,  failing  this,  that  the  upper  surfaces  of  the  ducts 
should  be  actually  exposed,  as  advocated  by  Messrs. 
Dick  and  Fernie,' so  that  they  advertise  their  presence 
on  the  removal  of  the  flagstones  which  cover  them* 


Dealing  with  my  correspondent’s  concluding 
remarks,  in  which  he  suggests  that  my  recent  com- 
ments on  Post  Office  delinquencies  are  prompted  by 
animus  against  the  Engineering  Department,  I can 
only  add  that  I have  never  attacked  individual  officers, 
or  even  individual  sections,  of  that  organisation.  Like 
most  other  members  of  the  public,  I am  anxious  to  see 
the  disabilities  of  the  telegraph  and  telephone  service 
removed,  and  the  acknowledged  ability  of  the  En- 
gineering Section  of  the  Post  Office  given  an  oppor- 
tunity to  show  what  it  can  do  untrammelled  by  the 
limitations  of  red  tape.  I have  always  contended  that 
the  real  fault  lies  with  the  organisation — perhaps  in  its 
unwieldiness  and  the  deference  which  the  technical 
staff  are  expected  to  pay  to  the  purely  commercial  and 
secretarial  sections.  I hope  to  live  to  see  the  day 
when  the  engineer-in-chief  and  his  able  staff  actually 
direct  the*  development  policy  of  the  Post  Office,  and  no 
longer  have  to  kow-tow  to  the  Treasury  for  then, 
and  only  then,  can  we  hope  for  efficiency  in  the  tele- 
phone service  under  State  control. 
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In  pre-war  days  we  were  wont  to  admire  the  enter- 
prise of  the  German  and  Austrian  youths  who  were 
willing-  to  undertake  any  sort  of  a 
Peaceful  job  in  this  country  for  microsdopic 
Penetration  salaries,  or  even  to  work  for  nothing, 
Once  More,  in  order  to  learn  our  language  and 
. gain  experience  of  British  business 

methods.  When  war  broke  out,  and  these  ’prentice 
youths  forsook  the  pen  for  the  rifle,  machine-gun  and 
flammenwerfer,  to  say  nothing  of  the  torpedo,  expand- 
ing bullet,  saw-toothed  bayonet,- and  poison  gas,  we 
learnt  by  bitter  agonising  experience,  coupled  with  the 
loss  or  maiming  for  life  of  ttany  thousands  of  our 
best  manhood,  the  real  meaning  of  this  peaceful  pene- 
tration — to  “ learn  the  language.”  % 

* 

One  would  have  thought  that  five  years  of  the  worst 
carnage  the  world  has  ever  seen,  would  have  impressed 
upon  the  Hun  the  fact  that  his  old  tricks  were  recog- 
nised^ and  that  it  was  useless  to  try  .them  again  on 
the  dog  he  had  bitten.  Judgipg  by  a missive  which 
lies  before  me,  however,  bygones  are  to  be  bygones, 
and  we  are  expected  to  receive  Qur  erstwhile  enemy  on 
the  old  terms,  and  with  open  arms,  what  time  our  war- 
scarred  veterans  vainly  seek  for  work  at  any  price. 
The  writer,  an  Austrian  youth. of  22,  admits  that  he 
was  in  military  service  at  the  age.  of  17.  He  claims 
to  be  capable  of  conducting  business  correspondence* 
or  interviews,  and  to  be  acquainted  with  customs  and 
transport  work.  His  ultimate  aim  is  to  become  a 
world-wide  export  merchant,  and,  In  order  to  acquire 
the  necessary  grasp  of  languages  and  international 
business  experience,  is  indifferent  as  to  place,  country 
or  /salary. 


He  admits  to  a school  knowledge  of  French,  English 
and  Italian,  and  is  careful  to  disclaim  all  political 
motives  in  his  application  for  a job.  He  is  ready  to 
undertake  any  kind  of  work,  either  mental  or  manual, 
in  order  to  “learn  the  language,”  and  • would  be 
“eternally  grateful  and  undertake  any  obligation  with 
industry  and  zeal  to  demonstrate  his  affection  for  this 

country.”  D -d  cheek  these  people  have  after  all 

that  has  just  happened.  If  wei  were  still  foolish 
enough  or  sufficiently  mercenary  to  take  advantage  of 
free  services  in  exchange  for  business  experience,  they 
would  again  be  invading  this  country  in  hordes  and 
piling  up  their  combined  experiences  against  “Der 
Tag.”  All  I can  say  is  that  any  British  firm  foolish 
•enough,  or  sufficiently  greedy  of  its  profits,  to  engage 
Germans  or  Austrians  at  next  to  no  salary,  and  to  the 
detriment  of  our  ex-Service  men,  should  be  compul- 
sorily wound  up  and  prevented  Troni  trading  in  future. 
The  above  communication  was  addressed  to  a very 
well-known  manufacturing  concern  in  the  North,  who 
very  properly  ignored  it,  and  gave  me  the  facts  for 
publication  as  a warning  to  others  who  may  be 
similarly  approached. 


development.  Just  now  the  trade  in  electricity  con- 
suming devices,  motors,  radiators,  electrically-driven 
appliances  for  the  household,  and  the  like,  is  simply 
stagnant,  because  thetfe  is  not  sufficient  electricity 
bemg  generated  to  meet  Immediate  requirements, 
although  those  responsible  for  the  advancement  of  the 
country  s plans  in  this  connection  are  wasting  weeks 
in  debate  and  much  hot  air  on  arguments  and  con- 
troversies, political  and  otherwise,  which  lead 
nowhere. 


Plenty  of  current  at  a moderate  price  per  unit  is 
v undoubtedly  the  most  urgent  need  of  the  country 
to-day,  and  of  other  countries  at  well,  if  the  reports 
of  my  American  contemporaries  are  to  be  believed.  A 
typical  propaganda  advertisement  inserted  in  a Chicago 
electrical  journal  by  one  of  the  leading  electrical  manu- 
facturing concerns  in  theTJ.S.  lends  emphasis  to  mv 
remarks.  Headed  “Is  the  Oil  Lamp  Coming  Back?” 
the  text  of  the  notice  puts  forward  the  startling  sug- 
gestion that  in  two  or  three  years  time  we  may  again 
have  to  revert  to  oil  or  candles,/ simply  because  there 
is.  not  sufficient  electricity  being  generated  for  present 
and  developing  needs.  For  lack  of  money  the  elec- 
tricity supply  companies  cannot  construct  service  lines 
to  thousands  of  applicants.  In  the  States  at  the 
present  time  there  is  a national  shortage  of  no  less 
than  3,700,000  e.h.p.,  needed  to  supply  the  demand  in 
homes  and  factories. 


Much  Jess  are  the  supply  companies  in  a position  to 
serve  the  rfiillion  or  more  dwellings  which  housing 
experts  tell  us  must  be  built  within  the  next  few  years. 
“Why  haven’t  they,  money  enough?  " is  a question  we 
have  a right  to  ask.  Well,  during  a time  when/ ex- 
penses for  coal,  equipment  and  wages  advanced 
several  hundred  per  cent.,  the  rate  per  unit  for  elec- 
tricity went  up  less  than  twenty  per  cent.,  taking  an 
average  throughout  the  States.  The  rates  charged  for 
service  to-day,  states  the  president  of  one  electric 
light  company,  do  not  produce  earnings  sufficient  to 
attract  the  additional  capital  which  must  be  raised  to 
meet  the  demands  of  the  present  and  future. 


In  tfiis  country  the  tale  is  very  similar,  except  that 
we  are  also  handicapped  by  the  apathy  of  munici- 
palities on  the  one  hand  and  by  the  petty  bickerings 
of  vested  interests,  on  the  other.  The  subject  and  its 
vital  influence  on  our  industrial  future  was  well  ven- 
tilated by  Mr.  Richardson  at  the  recent  I.M.E.A.  con- 
ference. The  Electricity  Commissioners,  backed  by 
Government^  need  to  ginger  up  the  responsible 
authorities  and  take  what  steps  are  necessary  to 
squash  the  worst  obstructionists  to  a national  scheme 
'/of  electrical  development,  for  more  electricity  we  must 
have,  and  that  immediately,  as  soon  as  the  necessary 
additional  plant  can  be  manufactured  and  installed. 

Elektron. 


As  in  the  manufacturing  -field,  the  crying  need  of  the 
day  is  greater  output  of  electrical  energy,  which  means 
increased  plants  and  rapid  linking-up 
More  of  existing  generating  facilities.  We 
K44owatts*  shall  never  revert  to  our  original 
industrial  supremacy  unless  we  have 
plenty  of  “ juice  ” for  all  normal  requirements,  with  a 
percentage  over  for  emergencies  *and  to  meet  future 


The  ELLISON  CATALOGUE 
(of  Electric  Control  Gear 

gives  full  particulars,  capacities,  dimen* 

Isions  and  prices  of  EHison  Control  Gear. 
Please  ask  for  List  No.  60. 

GEORGE  ELLISON.  PERRY  BARR.  BIRMINGHAM  * 
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' TELEGRAPHY.— GRADE  I.  (1921). 

Being  Solutions  to  the  Quest  ions  set  by  the  City  and  Guilds 
of  London  Institute  in  the  Grade  I.  Examination  in 
Telegraphy , held  in  April , 5921. 


sealed  and  the  evaporation  of  the  solution  thereby 
retarded ; as  a consequence  the  cell  requires  less  atten- 
tion when  working.  Moreover  the  use  of  manganese 
chloride  gives  a slightly  higher  e.m.f. 


Q.  1. — Describe  the  construction  and  chemical  action 
of  any  type  of  primary  cell  used  on  telegraph  circuits. 
What  are  the  advantages  of  the  type  described  ? 

A. — The  primary  battery  which  is  most  extensively 
•employed  by  the  British  Post  Office  for  telegraphy  is 
a modification  of  the  ordinary  porous  pot  type  of 
Leclanche  cell.  The  following  is  a description  of  the 
No.  O size,  which  is  used  for  important  telegraph 
systems  such  as  high  speed,  quadruplex  and  long 
duplex: — 

A cylindrical  carbon  rod,  which  forms  the  negative 
element,  is  placed  in  an  unglazed  porous  pot,  which  is 
filled  with  finely  powdered  manganese  dtuxide  (Mn  02) 
and  carbon,  The  porous  pot  is  placed  in  an  earthen- 
ware jar,  and  two  tapered  zinc  rods  are  hung  in  the 
jar  on  opposite  sides  of  the  porous  pot.  The  zinc 
rods  form  the  positive  element.  The  earthenware 
jar  is  filled  to  two-thirds  of  its  height  with  a solution 
of  ammonium  chloride  (NH4  Cl).  The  carbon  rod 
is  fitted  with  a lead  top  to  ensure  good  contact,  and  a 
brass  binding  screw  is  fixecTin  the  lead.  A strand 
of  thin  wires  is  cast  in  the  top  of  the  zinc  rods.  The 
top  of  the  porous  pot,  of  the  earthenware  jar,  and  of 
the  carbon  and  zinc  rods  are  heavily  coated  with  a 
special  paint  to  prevent  the  creeping  of  salts. 

When  the  poles  of  the  cell  are  joined  by  a wire,  the 
chlorine  in  the  outer  compartment  attacks  the  zinc, 
forming  zinc  chloride  (ZnCl2),  and  the  ammonium 
combines  with  the  oxygen  of  the  water,  liberating 
hydrog'en.  The  hydrogen  passes  through#the  porous 
pot  to  the  carbon  rod  in  the  inner  compartment,  where 
it  combines  with  the  oxygen  of  the  manganese  dioxide, 
forming  water  and  reducing  the  latter  to  sesquioxide 
of  manganese  (Mn203).  The  latter  eventually  com- 
bines with  oxygen  from  the  atmosphere  and  is  recon- 
verted into  the  dioxide. 

The  cell  has  an  e.m.f.  of  about  1.5  volts  and  its  resist- 
ance is  less  than  an  ohm.  * 

From  the  above  description  it  will  be  seen  that  the 
cell  differs  from  the  ordinary  form  of  Leclanchb  cell 
in  that  a cylindrical  carbon  rod  replaces  the  carbon 
element  of  rectangular  form,  two  tapered  zinc  rods 
replace  the  zinc  plate,  and  that  finely  powdered  man- 
ganese dioxide  is  used  as  the  depolariser  instead  of 
coarse  grained  manganese  dioxide.  The  former  is 
much  more  efficient  as  a depolarising  agent,  and  its 
use  results  in  the  speedier  oxidation  of  the  free  hydrogen, 
thereby  reducing  polarisation  to  a minimum.  These 
modifications  result  in  a greatly  increased  output,  and 
therefore  reduce  the  cost  per  ampere-hour ; the  cell 
has  greater  constancy,  and  the  cost  of  maintenance 
is  consequently  less. 

In  some  circumstances,  manganese  chloride  solution 
is  used  as  the  excitant  in  place  of  the  sal-ammoniac. 
With  the  latter,  the  chemical  action  on  the  zinc,  when 
the  cell  is  working,  results  in  the  evolution  of  ammonia 
gas,  which  has  an  injurious  effect  on  metals  and  on 
secondary  cells  which  may  be  in  the  near  neighbour- 
hood. No  free  gases  affjpear  to  be  given  off  when 
manganese  chloride  is  used,  so  that  the  cell  may  be 


Q.  2. — How  are  resistance  coils  wound,  and  why  ? 
What  kind  of  wire  is  used  and  what  are  its  advantages 
over  other  kinds  of  wire  ? What  difference  would  you 
make  in  the  wires  used,  for  a i-ohm  coil  and  a 10, ooo- 
ohm  coil  respectively,  and  why  ? 

A. — The  method  of  Ending  resistance  coils  is  shown 
in  Fig.  1.  . 


The  length  of  wire  necessary  for  any  coil  of  given 
resistance  having  been  ascertained,  the  piece  is  doubled 
in  the  middle  and  wound  on  a non-magnetic  (usually 
brass)  bobbin.  By  adopting  this  method  of  double 
winding,  the  magnetic  effect  due  to  the  current  tra- 
versing the  coil  in  one  direction  is  neutralised  by  the 
effect  of  the  same  current  flowing  in  the  reverse  direction. 

'In  this  manner  self-ifiduction  is  reduced  to  a minimum 
and  the  movements, of  magnets  in  the  vicinity  will  not 
produce  induced  currents.  The  ends  of  the  coils  are 
brought  to  small  brass  ’terminals,  whith  pass  through 
a slab  of  ebonite,  and  are  screwed  into  separate  brass 
blocks.  The  wire  is  insulated  with  two  or  more  wrap- 
pings of  silk,  and  its  gauge  varies  with  the  resistance  of 
the  coil.  * 

The  wire  for  winding  resistance  coils  should  be  of  high 
resistivity ; it  should  not  oxidize ; and  its  resistance 
should  not  vary  with  change  of  temperature.  The 
alloys  which  most  nearly  fulfil  these  conditions  are 
manganin,  eureka,  platinoid,  platinum  silver,  and 
German  silver.  The  latter  is  the  most  extensively 
used  on  account  of  its  cheapness.  Platinum  silver, 
although  otherwise  very  suitable,  is  very  expensive  and 
is  only  used  for  important  resistance  standards. 

The  essential  difference  between  the  wires  used  for 
a i-ohm  coil  and  a 10, ooo-ohm  coil  is  in  respect  of  their 
gauge.  For  low  resistances  thick  wire  is  used  and  for 
high  resistances  thin  wire.  The  use  of  thick  wire  for 
high  resistance  coils  is  prohibitive  on  account  of  the 
great  length  and  bulk  of  wire  that  would  be  required ; 
this  objection  does  not  hold  with  low  resistance  coils, 
which,  whatever  the  gauge  of  the  wire,  require  a com- 
paratively short  length.  With  thick  wire  the  length 
required  is  greater  than  with  thin,  and  for  low  resist- 
ances allows  a considerably  more  accurate  adjustment 
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of  resistance  to  be  effected  than  if  a shorter  length  of 
thin  wife  were  used. 


Q.  3. — What  are  the  relative  advantages  of  overhead 
and  underground  telegraph  lines  ? Describe  the  con- 
Btructionjof  an  underground  telegraph£cable. 

A . — The  principle  advantage  possessed  by  underground 
lines  over  aerial  lines  is  immunity  from  interruptions. 
Aerial  lines  may  be  broken  down  by  gales,  by  snow 
or  ice,  or  by  accidental  or  wilful  damage.  Further, 
wet  weather  may  materially  irhpair  the  insulation  of 
aerial  lines.  From  these  troubles,  underground  lines 
are  almost  free.  Trouble  in  underground  lines  may, 
however,  arise  from  subsidence  fof  the  ground,  from 
electrolytic  action  due  to  currents  leaking  from  power 
or  lighting  mains,  or  from  damage  caused  to  the  cable 
during  road  repairs  ;|  but  such  troubles  rarely  occur. 
Underground  cables  are  less  accessible  than  overhead 
lines  and  consequently  the  difficulty  in  removing  faults 
is  enormously  increased. 

Underground  lines  possess  the  great  disadvantage 
that  the  electrostatic  capacity  is  greater  than  in  the 
case  of  aerial  lines,  and  greater  difficulty  is  experienced 
in  testing  and  effecting  repairs.  Moreover  in  the  case 
of  small  cables  the  cost  per  circuit  is  greater. 

The  following  is  a brief  description  of  a multiple-twin 
cable  >— 

The  conductors  are  of  soft  copper  of  100  per  cent, 
conductivity  according  to  the  standard  of  the  Engin- 
eering Standards  Committee.  Around  the  conductor 
is  loosely  wound  strong  manilla  paper,  either  longitudin- 
ally or  spirally ; if  the  former,  the  paper  is  kept  in 
position  by  a single  cotton  thread,  and  if  the  latter,  a 
definite  overlap  is  allowed  according  to  the  size  of  the 
conductor.  The  paper  must  be  uniform  in  texture 
and  thickness,  and  free  from  holes  and  metallic  particles. 
Two  such  insulated  conductors  are  twisted  together 
to  form  a pair ; two  pairs  are  twisted  together  to  form 
a core  of  four  wires ; two  four-wire  cores  are  twisted 
together  to  form  a core  of  eight  .wires ; two  eight-wire 
cores  are  twisted  together  to  form  a core  of  sixteen 
wires,  or  as  many  eight-wire  cores  are  used  to  make  up 
the  complete  cable.  To  identify  the  wires  of  a pair,  the 
paper  covering  of  one  is  white,  and.  the’other  is  coloured, 
or  the  cotton  thread  may  be  of  different  colours.  Each 
pair  is  given  a wrapping  of  paper  of  different  colours 
for  distinguishing  purposes. 

The  interstices  between  the  eight-wire  cores  are 
filled  by  insulated  single  wires,  or  by  pairs. 

The  whole  is  covered  with  two  wrappings  of  paper 
and  finally  by  a seamless  lead  sheathing. 

For  long  underground  routes,  cables  are  made  in 
lengths  of  ten  to  the  mile,  with  an  allowance  for  jointing, 
i.e.,  in  lengths  of  about  178  yards. 

(To  be  continued.) 


Trade  Notes, 

Simplex  Conduits  Ltd.  (Garrison  Lane,  Birmingham,  and 
liv7 charing  Cross  Road,  London)  are  offering  at  special 
prices  a number  of  Plexsim  heating  and  cooking  appliances. 
These  include  fires  from  750  to  2,000  watts  loading,  kettles,  irons, 
pedestal  fires,  an  electric  grill,  boiling  plate,  toaster,  footwarmer 
clear  lighter,  and  a heating  device  to  facUitate  the  starting  of 
motor-car  engines.  Copies  of  the  “ Disposal  List/’,  which  the 
Co.  have  just  published,  will  be  sent  on  application. 


ELECTRICITY  SUPPLY. 

Report  by  THfe  Minister  of  Transport. 

The  last  Report  by  the  Minister  of  Transport  dealing  with 
proceedings  under  the  Elettrifcity  (Supply)  Acts,  1882  to 
1919,  covers  the  period  June  27,  1920,  to  March  31, 

1921.  In  future  the  annual  reports  will  cover  the- period 
April  1 to  March  31,  and  the  expenses  of  the  Electricity 
Commissioners  are  to  be  met  out  of  a fund  provided  by 
contributions  levied  upon  the  electricity  supply  industry, 
although  temporarily  financed  by  advances  from  the  Ex- 
chequer for  the  first  two  years.  The  repayment  of 
advances,  with  interest,  will  begin  in  the  financial  year 
beginning  April  1,  1922. 

Three  Special  Orders  have  been  submitted  to  the  Minister 
for  confirmation  under  Section  26  of  the  1919  Act.  In- 
crease in  the  maximum  price  which  may  be  charged  has 
been  authorised  in  some  159  cases.  In  11  instances  ex- 
tensions of  time  for  the  carrying  out  of  works  has  been 
allowed,  while  in  six  cases  consideration  of  the  question 
of  the  revocation  of  powers  has  been  deferred.  Sanction 
for  the  use  of  overhead  lines  has  been  accorded  in  29 
instances. 

Among  the  other  matters  referred  to  are  the  construction 
of  interim  works  and  the  proceedings  before  the  Com- 
missioners. Under  Section  18  of  the  1919  Act,  four  applica- 
tions were  made  to  the  Minister  for  the  construction  by 
him  of  generating  stations  or  main  transmission  lines  pend- 
ing the  establishment  of  joint  electricity  authorities  in  cer- 
tain districts  which  have  been  provisionally  determined. 
After  consultation  with  the  Commissioners  one  of  the  ap. 
plications  was  not  entertained.  In  two  cases,  however, 
the  Minister  decided  to  proceed  with  the  construction  of 
the  works  subject  to  certain  conditions.  In  one  of  these 
cases  the  application  was  subsequently  withdrawn,  and  in 
the  other  the  interested  parties  were  unable  to  give  the 
required  guarantees,  and  the  application  therefore  lapsed. 
The  fourth  application  is  under  consideration. 

In  addition  to  advising  the  Minister  in  the  exercise  of 
his  powers  ^nd  duties  under  the  Electricity  (Supply)  Acts, 
1882  to  1919,  the  Commissioners  also  exercise  certain 
statutory  powers  and  duties  vested  in  them  by  the  1919 
Act,  and  certain  other  powers  and  duties  delegated  to  them 
by  the  Ministry  under  the  provisions  of  Sections  2 and  39 
of  that  Act.  With  the  concurrence  of  the  Minister,  the 
Commissioners!  have  prepared,  for  separate  publication, 
a Report  dealing  fully  with  their  proceedings  for  the  in- 
formation of  the  electricity  supply  industry  and  the  public 
generally.  The  Report  covers  the  period  from  the  appoint- 
ment of  the  Commissioners  (January,  1920)  to  March  31, 
1921,  and  the  chief  matters  dealt  with  concern  the  13  elec- 
tricity districts  provisionally  determined  to  date.  Local 
inquiries  have  been  held  with  regard  to  the  Lower  Severn 
(adjourned),  Mersey  and  West  Lancs,  N.  Wales  and 
Chester,  and  London. 


CARRIER  CURRENT  TELEPHONY  AND 
TELEGRAPHY. 


{Continued  from  page  440.) 

Arrangements  for  Two-way  Transmission. — In  many 
aspects  this  problem  resembles  that  encountered  in  adapting 
a one-way  amplifying  element  to  a two-way  talking  circuit 
by  means  of  a telephone  repeater.  The  similarity  of  the 
two  problems  consists  not  only  in  the  fact  that  the  carrier 
channel  and  the  repeater  element  are  both  unilateral,  or 
one-wav,  arrangements,  but  also  that  both  involve  amplifi- 
cation/and  therefore  the  same  possibilities  of  “singing” 
are  present  in  the  case  of  the  carrier  as  in  the  case  of  the 
repeater. 

As  Xn  general  it  is  desirable  to  be  able  to  connect  any 
telephone  trunk  or  toll  line  to  the  section  of  line  equipped 
for  operation  by  the  carrier  current  method,  it  ‘is  necessary 
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to  adopt  for  connecting  these  lines  together  a circuit  of  the 
type  'wftiich  has  been  studied  for  many  years  by  telephone 
engineers,  first,  in  connection  with  subscriber  sets,  and, 
second,  in  connection  with  repeater  circuits. 

At  either  terminal  of  the  camer-frequency  line,  the  send- 
ing' and  receiving  branches,  instead  of  terminating  in  a 
transmitter  and  receiver,  terminate  in  what  are,  in  effect, 
conjugate  branches  of  an  alternating-current  bridge.  If 
the  impedance  of  the  artificial  line  exactly  simulates  the 
impedance  of  the  voice-frequency  line  looking  outward  from 
the  carrier  terminal,  an  electromotive  force  applied  between 
the  points  a and  b does  not  cause  any  current  to  flow  in  the 
branch  c-d  of  the  oarrier  current  circuit.  This  represents  a 
condition  of  zero  coupling  between  the  input  and  Output 
circuits  of  the  carrier  system ; hence  persistent  oscillations, 

i.e.,  singing,  cannot  be  set  up.  If,  however,  the  balancing 
network  does  not  accurately  simulate  the  low-frequency  line, 
either  of  two  types  of  singing  may  occur.  In  the  circuit 
arrangement,  if  the  same  frequency  is  used  ifor  transmission 
in  'both  directions,  the  type  of  singing  most  likely  to  occur 
would  be  local  sdpging  at  either  terminal.  This  occur 9 
for.  the  reason  that  in  general  the  amount  of  energy  applied 
to  the  two  terminals  c and  d is  largely  amplified  in  the 
course  of  passing  through  the  circuit — modulator,  filter  i, 
filter  2,  demodulator  and  amplifier.  If  the  unbalance  in  the 
bridge  circuit  is  such  that  the  fraction  of  this  energy  which 
is  fed  back  to  the  points  c and  d is  as  large  as  that 
originally  supplied,  singing  occurs.  To  avoid  this  type  of 
singing  different  carrier  frequencies  may  be  chosen  for. 
transmission  in  two  directions.  If  this  is  done,  local  sing- 
ing cannot  be  set  up,  for  the  reason  that  filter  a acts  as  a 
block  to  the  return  of  the  output  current  on  itself.  End 
to  end  singing,  as  distinguished  from  local  singing, 
may,  however,  occur  provided  the  over-all  transmission 
loss  of  the  line  and  the  terminal  apparatus  is  made  less 
than  zero,  and  provided  that  there  is  sufficient  unbalance 
between  the  artificial  * lines  and  the  low-frequency  lines  at 
both  ends.  By  “transmission  loss  of  less  than  zero  ” is 
meant  that  the  attenuation  of  the  carrier  line  is  more  than 
compensated  for  bv  amplification  introduced  either  at  the 
terminal  stations  or  at  intermediate  repeater  stations.  How- 
ever, the  accuracy  of  line  balance  necessary  to  prevent  end 
to  end  singling  with  carrier  circuits  such  as  we  have  used 
is  very  much  less  than  would  be  required  to  prevent  local 
singing  if  the  same  frequency  were  used  for  transmission 
in  (both  directions.  It  is  interesting  to  note  that  in  both 
of  these  types  of  singing  the  sustained  oscillations  in  dif- 
ferent portions  of  the  circuit  are  of  different  frequencies. 
Those  in  the  portiong  used  for  transmission  at  voice  fre- 
quency haye  some  value  lying  in  the  voice  frequency  range. 
Those  in  the  portions  used  for  transmission  at  carrier  fre- 
quencies differ  from  the  carrier  frequency  associated  with 
that  particular  channel  by  the  frequency  of  the  oscillations 
in  the  low  frequency  circuit. 

Whereas,  with  the  circuit,  local  singing  is  prevented 
by  the  use  of  different  carrier  frequencies  in  the  two 
'directions,  it  is  possible  to  prevent  this  type  of  singing 
without  resorting  to  different  frequencies,  with  the  attend- 
ant reduction  in  number  of  channels.  In  this  arrangement 
the  energy  from  the  output  of  the  modulator  is  prevented 
from  reaching  the  input  of  it£  associated  demodulator  by 
placing  the  two  in  conjugate  relation  in  an  alternating 
^current  bridge-circuit,  of  which  the  carrier  frequency  line 
‘forms  one  arm,  and  a balancing  network,  designed  to  simu- 
late the  line  impedance,  the  other  arm. 

Both  the  arrangements  have  been  successfully  employed 
for  two-way  carrier  current  transmission. 

Cartier  Suppression . — One  of  the  systems  which  has  been 
developed,  particularly  for  use  on  long  high-grade  circuits, 
involves  certain  fundamental  principles  in  addition  to  those 
already  discussed.  It  will  be  recalled  that,  as  stated,  the 
proper  operation  of  the  demodulator  requires  that  the  side- 
band  currents,  by  which  are  transmitted  the  characteristics 
t>f  the  speech,  be  accompanied*  by  a relatively  large  amount 
•of  unmodulated  current  of  carrier  frequency.  When  this 


carrier  current  is  transmitted  from  the  modulator,  it  is 
evident  that  only  a relatively  small  part  of  the  line  current 
is  actually  used  in  conveying  the  characteristic  variations  of 
the  voice  current.  If,  therefore,  this  carrier  current  is 
supplied  to  the  demodulator  from  a local  source  instead 
of  over  the  line  from  the  sending  station,  the  amount  of  line 
current  which  it  is  necessary  to  transmit  per  channel  is 
very  materially  reduced,  for  then  only  the  relatively  small 
side  bands  are  transmitted.  In  the  application  of  this 
‘method,  means  must  be  provided  for  eliminating  the  carrier 
current  at  the  sending  end  and  for  supplying  it  to  the 
demodulator  from  a local  source  at  the  receiving  end. 

Elimination  of  the  carrier  frequency  at  the  sending  end 
can  be  accomplished  by  "what  is  known  as  a “balanced 
modulator.”  In  this  arrangement  two  tubes  are  connected 
in  a manner  somewhat  similar  to  the  “push-pull  ” repeater 
circuit  which  is  described  later.  The  carrier  potential  is 
applied  through  the  transformer  to  the  common  portion  of 
the  input  circuit  tin  such  a manner  that  the  carrier  frequency 
potentials  of  the  two  grids  with  respect  to  the  filament 
are  at  any  instant  the  same.  The  resultant  carrier  fre- 
quency currents  in  the  plate  circuits  of  the  two  tubes  are 
then  equal,  and  the  fluxes  which  they  set  up  in  the  core 
of  the  differential  transformer  are  equal  and'  opppsite; 
hence  no  voltage  of  the  frequency  of  the  unmodulated 
carrier  is  induced  in  the  output  circuit.  By  a more  detailed 
analysis  it  can  be  shown  that  the  side-band  currents  result- 
ing from  the  interaction  of  the  carrier  and  speech-frequency 
currents  are  not  balanced  out  but  are  reproduced  in  the 
output  circuit.  It  should  be  noted  that  under  these  con. 
ditioqs  high-frequency  current  appears  in  the*  output  circuit 
only,  when  low-frequency  telephone  currents  are  being 
applied  to  the  input  circuit  of  the  modulator. 

(To  be  continued.) 


Questions  and  Answers  by  Practical  Hea. 


Qukstioitb  * Ws  invits  our  rsaders  to  son#  us  questions,  pre/srably  on 
technical  problem*  that  havs  arisen  in  actual  praetiee.  Questions  Which 
ws  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  ~ Answers  to  Correspondents  " or  replies  wiU  be  invited  from  our 
readers.  One  shilling  wiU  bs  paid  for  ths  question  whieh  t oe  select  for 
competitive  replies  sn  this  column. 

▲ztoWMBa : A fee  of  10».  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  bs.  for  ths  ons  we  select  as  second  best . 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  cot*. 
ctsoness,  as  well  as  accuracy . The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  hie  opinion,  the  answora 
reoewed  do  not  possess  rujficient  merit.  Competitors  desiring  ths  re - 
tuns  of  their  manuscripts , if  unaccepted,  should  enclose  stamped 
■ addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  shoot  of  paper  attached  to  the  manuscript , Com 
peWtors  may  adopt  a ” nom  de  plume”  but,  both  in  the  ease  of  questione 
and  answers,  the  competitor's  real  name  and  address  must  bs  sent  with 
the  manuscript  as  a guarantee  ef  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  Ths  Editor's  decision 
is  final. 

Commencing  with  Question  No,  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prise  the  most  times 
during  the  next  twelve  months. 

The  words  “ Questions  and  Answers /•  or”  Q ” and  " A ••  should  be 
plaoed  at  the  top  left-hand  corner  of  aU  letters  intended  for  this  columtA 


i.  Question  No.  123. 

I desire  a protective  device  for  tripping  a circuit  breaker 
in  the  20  to  33  volt  generator  main  of  a motor  generator 
which  is  used  for  charging  a battery  of  12  cells.  The 
breaker  should  trip  under  «the  following  conditions : 

1.  When  a reverse  current  of  15  per  cent,  of  the  normal 

charging  current  flows  through  the  generator  arma- 
ture. 

2.  When  an  overload  of  50  p6r  cent,  flows  for  a predeter- 

mined period  of,  say,  10  minutes. 

3.  When  the  supply  pressure  to  the  motor  falls  to  50  per 

cent,  or  less  of  the  normal  supply  pressure.  The 
output  of  the  generator  is  300  amperes  at  20  volts. 

( Replies  to  Question  No,  123  must  be  received  not  later 
than  August  27,  1921.) 


Digitized  by  t^ooQle 


ELECTRICITY. 


August  iq,  1921. 


Hawkins’  Electrical  Guides 


These  books  are  published  especially  for  the  ambitious  man  who  is  training 
himself  for  advancement,  for  the  wide-awake'  man  who  is  likely  to  be  called  upon 
for  woi’k  outside  of  his  regular  line,  for  the  man  who  needs  at  his  elbow,  for  ready 
reference,  an  accurate  down-to-date  work  on  Electricity,  for  the  college  student, 
and  for  every  man  who  wants  information  regarding  Electrical  appliances. 

The  scope  of  the  work  is  universal. 


,40  Volumes 
3,500  Pages 
4,700  Pictures 


Pocket  Size 
Flexible  Black 
Covers 


5/- 

Per  Volume. 

Post  free  to  any 
address  in  the 

U.K. 


LOOK  THROUGH  THIS  LIST  OF  SUBJECTS: 


GUIDE  NO.  1 

348  pp.,  388  illustrations,  j 

ELECTRICAL  SIGNS  AND 
SYMBOLS 

STATIC  AND  CURRENT  ELEC- 
TRICITY 
PRIMARY  CELLS 
CONDUCTORS  AND  INSU- 
LATORS 

RESISTANCE  AND  CONDUC- 
TIVITY. 

MAQNETI8M 
INDUCTION  COILS 
DYNAMO  PRINCIPLES 
CLASSES  OF  DYNAMOS 
FIELD  MAQNETS 
ARMATURES 
WINDINQ8 
COMMUTATION 
BRUSHES;  BRUSH  BEAR 

GUIDE  NO.  6 

298  pp.,  472  illustrations. 

ALTERNATINQ  CURRENT 
SYSTEMS 

SWITCH  INQ  DEVICES 
CIRCUIT  BREAKERS 
RELAYS 

LIQHTNINQ  PROTECTION 
APPARATUS 
REQULATINQ  DEVICES 
SYNCHRONOUS  CONDENSERS 
INDIOATINO  DEVICES 
METERS  ~ 

POWER  FACTOR  INDICA- 
TORS 

WMENT  rmM  MEASURE~ 
SWITCHBOARDS,  ETC. 


NO.  2 


NO.  3 


348  pp.,  394  illustrations. 

MOTOR  PRINCIPLES 
ARMATURE  REACTION 
MOTOR  8TARTINQ 
CALCULATIONS 
BRAKE-HORSE-POWER 
SELECTION  AND  INSTALLA- 
TION OF  DYNAMOS  AND 
MOTORS 

QALVAN0METER8 
STANDARD  CELLS 
CURRENT  MEASUREMENT 
RESISTANCE  MEASUREMENT 
VOLTMETERS 
WATTMETERS 
WATT  HOUR  METERS 
OPERATION  Of  DYNAMOS 
OPERATION  OF  MOTORS, 
ETO. 


300  pp.,  423  illustrations. 

DISTRIBUTION  SYSTEMS 
WIRES  AND  WIRE  CAL- 
CULATIONS 
INSIDE  WIRINQ 
OUTSIDE  WIRINQ 
UNDERQROUND  WIRINQ 
WIRINQ  OF  BUILDINQ8 
SIQN  FLASHERS 
LIQHTNINQ  PROTECTION 
STORAGE  BATTERY 
RECTIFIERS 

STORAGE  BATTERY  SYS- 
TEMS, ETC. 

BOOSTERS 


NO.  4 

27°  pp.,  379  illustrations. 

ALTERNATINQ  CURRENT 
PRINCIPLES 

ALTERNATINQ  CURRENT 
DIAQRAM8 

A.C.  CALCULATIONS 
THE  POWER  FAOTOR 
ALTERNATOR  PRINCIPLES 

ALTERNATOR  CONSTRUC- 
TION 

WINDINGS,  ETC. 

GROUPING  OF  PHASES 
TURBINE  ALTERNATORS 


NO.  5 


NO.  7 


NO.  8 


316  pp.,  379  illustrations. 

ALTERNATINQ  CURRENT 
WIRINQ 

A.G.  WIRINQ  CALCULATIONS 
TABLE  : PROPERTIES  OF 
COPPER  WIRE 
POWER  8TATI0N8 
HYDRO-ELECTRIO  PLANTS 
I80LATED  PLANTS 
SUB-STATION  MANAGEMENT 
TURBINES 

SELECTION.  LOCATION, 
ERECTION.  RUNNING, CARE 
AND  REPAIR 
STATION  TESTINQ 
TELEPHONES 


Direct  from 


TELEPHONES 

PRINCIPLES  AND  CON. 

8T  RUCTION* 

VARIOUS  SYSTEMS 
WIRINQ  DIAGRAMS 
TELEPHONE  TROUBLES 


332  PP*.  436  illustrations. 

TELEGRAPH 

SIMULTANEOUS  TELE" 
QRAPHY  AND  TELEPHONY 

WIRELESS  PRINCIPLES,  OON. 

STRUOTION,  DIAQRAMS 
ELECTRIC  BELLS 
ELECTRIC  LIGHTING 
ILLUMINATION 
PHOTOMETRY  ETC. 


NO.  9 

322  pp.,  627  illustrations. 

electric  railways 

R.R.  SIGNAL  WORK 
ELEOTRIC  LOCOMOTIVES 
OAR  LIGHTING 
TROLLEY  OAR  OPERATION 
MISCELLANEOUS  APPLICA- 
TIONS 

MOTION  PICTURES 
GAS  ENGINE  IGNITION 
AUTOMOBILE  SELF-STAR- 
TERS AND  LIGHTING  SYS- 
TEMS,ELECTRIC  VEHICLES, 
ETC. 


NO.  10 

513  PP,  599  illustrations. 

ELEVATORS 

CRANES 

PUMPS 

AIR  GOMPRE88OR8 
ELECTRIC  HEATING 
ELECTRIC  WELDING 
SOLDERING  AND  BRAZING 
INDUSTRIAL  ELEOTROLYSIS 
ELECTRO-PLATING 
CLEOTRO-THERAPEUTIC8 
X-RAYS,  ETC. 

Also  a com  plots  128-page  ready 
rotor  once  Index  of  tbi  complete 
library.  This  index  has  boon 

Banned  to  render  easily  acceesl- 
e all  the  vast  Information  con- 
tained in  the  ten  electric  f video. 
There  are  over  13300  cross  re- 
ferences. Yon  And  what  yon 
want  to  tain*  instantly. 


S.  RENTELL  & Co.,  Ltd., 

Ask  for  our  Catalogues.  We  have  sold  technical  books  for  30  years. 


320  pp.,  61 4 illustrations. 

ALTERNATING  CURRENT 
MOTORS 

SYNCHRONOUS  AND  INDUC- 
TION MOTOR  PRINCIPLES 

A.C.  COMMUTATOR  MOTORS 

INDUCTION  MOTORS 

TRANSFORMERS.  LOSSES 
CONSTRUCTION,  CONNEC- 
TIONS, TESTS 

CONVERTERS,  ROTARY 
VOLTAGE  REGULATION, 
FREQUENCY  CHANGING 
SETS,  PARALLEL  OPER- 
ATION, CASCADE  CON- 
VERTERS 

RECTIFIERS,  MECHANICAL, 
ELECTROLYTIC,  ELECTRO- 
MAGNETIC 

ALTERNATING  OURRENT 
SYSTEMS 


d b>v^ 


.oogle 


August  19,  1921. 


ELECTRICITY. 


463 


ELECTRICAL  ENGINEERING— FINAL . GRADE. 


Solutions  to  Questions  set  at  the  1921  Examination  of  the 
City  and  Guilds  Institute . 


By  Edward  Hbghes,  B.Sc.,  A.M.I.E.E. 


Q*  1. — The  speed  of  t 400  h.p.  electrically-driven 
fan  is  reduced  by  (a)  a shunt  motor  with  field  control, 
(6)  an  induction  motor  with  rotor  resistance  control. 
Compare  the  economy  obtainable  per  hour  in  the  two 
cases  when  the  speed  is  reduced  15  per  cent.  Assume 
that  the  torque  of  the  fan  varies  as  the  square  of  the 
speed  and  the  cost  of  power  is  id.  per  Board  of  Trade 
unit.  Ignore  losses  in  the  motors. 

A.i. — If  R — full  speed  of  motors  in  r.p.m., 

and  T =torque  of  motors  at  full  load  in  lb. -feet. 

Then  h.p.  developed  =P  = 

33,ooo 

Taking  the  case  of  the  shunt  motor, 
new  speed  required  = .85  R, 
and  since  torque  x>  (speed)2, 
torque  at  new  speed  = Tx(.85)2  = 723  T . 

h.p.  developedl  =p  _ 2 X3.14 X.723  rx.85  R 

at  new  speed  / *“  1 33, 000 

, .-.-p-  = 723x.se =615 

But  P =400 

P,  =400 X. 615  =246  h.p. 

Reductipn  in  h.p.  developed  =400  - 246=154. 
i Since  losses  in  motor  are  to  be  neglected,  reduction 
in  energy  supplied  per  hour  to  piotor 
= 154  h.p.-hours 
= i54X746  watt-hours 
= 115  kw -hours  or  B.O.T.  units. 
/.Economy  per  hour  in  cost  of  energy 
= 115x1  =U5  pence 
= 9s.  7d. 

Next,  consider  the  case  of  the  induction  motor.  It 
has  to  be  remembered  that  so  long  as  an  induction^ 
motor  is  exerting  a constant  torque,  the  input  to  the 
motor  remains  constant  and  independent  of  the  speed 
and  *therefore  of  the  h.p.  developed,  the  difference 
between  the  input  to  the  motor  and  the  mechanical 
power  generated  being  dissipated  as  heat  in  the  rotor 
resistance.  We  shall  therefore  consider  the  change  in 
torque  and  speed  as  occurring  independently  in  two 
steps : first*  the  speed  will  be  reduced  15  per  cent, 
whilst  the  torque  remains  constant ; and  then  the  torque 
will  be  reduced  to  .723  of  its  initial  value,  the  speed 
remaining  constant. 

From  what  has  been  stated  above,  it  will  be  evident 
that  after  the  speed  has  been  reduced  15  per  cent, 
with  constant  torque,  the  electrical  h.p.  taken  by  the 
motor  still  remains  at  400  (the  internal  losses  of  the 
motor  being  neglected).  Since  the  h.p.  is  proportional 
to  the  torque  as  long  as  the  speed  remains  constant,  the 
input  to  the  motor  after  the  second  step  will  be  reduced 
to  400  X .723  =289.2  h.p. ; i.e.,  the  reduction  in  the  power 
taken  by  the  motor  =400  - 289.6  =110.8  h.p. 

= 110.8x746  watts 
=82.7  kws. 

.*.  Economy  per  hojir  in  cost  of  energy 
=82.7x1  =6s.  iojd. 


From  a comparison  of  the  above  figures,  it  is  seen 
that  the  economy  per  hour  effected  with  the  shunt  motor 
is  about  2s.  8d.  more  than  with  the  inductioa*motor. 
(To  be  continued.) 


Reviews  of  Books,  8ic. 

[Books  noticed  in  this  column  will  be  sent  from  Elec- 
tricity  Office  to  any  part  of  the  worlds  for  the  published 
price , plus  ten  per  cent . for  postage  (minimum  2 d.)  and 
orders  will  be  appreciated . \ 

- -T~‘ 

44  The  Journal  of  the  Institute  of  Metals,”  Volume 
XXV.  522  pp.,  27  plates.  Edited  by  G.  Shaw  Scott,  M.Sc. 
(1921,  London:  Institute  of  Metals.  31s.  6d.  net).— As 
usual,  the  latest  volumf^of  this  Journal  is  a book  which 
should  be  in  the  hands  of  every  metallurgist  and  engineer. 

The  major  portion  of  the  volume  is  devoted  to  a number 
of  papers  recently  read  before  the  Institute,. and  a verbatim 
report  of  the  discussions  thereon.  Amongst  the  many  prac- 
tical papers  contributed,  attention  may  be  drawn  to  one 
of  extreme  interest  and  importance  on  the  ^subject  of  44  The 
Season-cracking  of  Brass  and  other  Copper  Alloys.”  It 
may  be  noted  that  the  authors  are  unable  to  find  in  the 
results  of  their  work  any  evidence  indicating  that  season- 
cracking is  the  result  of  vicious  flow  of  the  inter- 
crystalline  cement*  and  in  this  particular  their  vie\vr  of 
season-cracking  in  brass  differs  from  that  of  Rosenhain  and 
Archbutt. 

Another  valuable  paper  gives  historical  survey  of  the 
metallurgy  of  calcium,  and  describes  a type  of  apparatus 
developed  for  its  manufacture  by  the  electrolysis  of  fused 
calijiu'm  chloride.  Other  notable  papers  are  those  on  44  'The 
Action  of  Reducing  Gases  on  Heated  Copper,”  44  The  Con- 
stitution of  the  Alloys  of  Copper  and  Tin,”  a paper  on 
44  Staged  in  the  Recryslalli/ation  of  Aluminium  Sheet  bn 
Heating,”  and  a note  on  ” The  Birth  of  Crystals  in  Strained 
Metals  and  Alloys.”  An  article  of  considerable  interest  in 
connection  with  electrical  work  is  that  on  44  'Hie  Application 
of  the  iScleroscope  to  the  Determination  of  the  Hardness  of 
Thin  Brass  Strip.” 

The  volume  concludes  with  the  usual  section  devoted  to 
abstracts  of  papers  relating  to  the  non-ferrous  and  allied 
industries,  which  section  Is  more  valuable  than  ever.  Refer- 
ence to  the  contents  of  the  Journal  is  rendered  extremely 
easy  >bv  the  full  and  carefully  cross-indexed  subject  and 
name  indices,  and  menjtipn  should  be  made  of  the  excel- 
lence of  the  numerous  .plates  and  photomicrographs.  The 
Editor  is  to  he  complimented  upon  the  exceptionally  high 
standard  of  excellence  maintained  by  the  Journal . 

Lockwood’s  Buildf.rs’  and  Contractors’  Price  Book, 
1921  (Lockwood,  7s.  6d.  net).— As  usual  this  excellent  work 
ol  reference  has  been  brought  up  to  date  so  far  as  is  possible 
in  view  of  the  constant  fluctuations  in  the  cost  of  labour 
and  materials,  and  two  very  useful  diagrams  have  been 
included,  No.  1 showing  the  rates  paid  to  workmen  in 
August,  1914,  at  the  Armistice  in  November,  1918,  and  at 
the  present  time,  while  diagram  No.  2 shows  tfie  percentage 
of  increase  <in  wages  in  each  case.  Ihe  section  dealing 
with  electrical  engineering  will  be  found  useful  in  a general 
sense  to  architects  and  cop  tractors  who  may  have  to  pre- 
pare specifications  including  work  of  this  nature,  and  for 
the  rest  we  have  no  doubt  that  the  book  will  sell  out  just 
as  rapidly  as  it  has  in  former  years.  Even  though  the 
price  is  higher  than  it  used  to  be,  it  is  still  wonderful  value 
and  can  be  cordially  recommended. 


The  Engineers’  Year  Book,  1921.  By  R.  H.  Kempe. 
(Lockwood,  30s.  net.)— The  new  edition  of  this  standard 
annual  does  not  call  for  much  comment.  It  has  been 
most  carefullv  corrected  and  brought  down  to  the  latest 
date  together  with  a summary  of  engineering  progress 
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during  the  past  year,  and  it  is  now,  as  it  has  been  for\ 
quite  a number  of  years,  a veritable  encyclopaedia  of  engin- 
eering. knowledge,  the  value  of  which  it  is  hardly  possible 
to  express  in  a brief  review.  It  appeals  to  engineers  in  all 
branches  of  that  great  profession,  and  those  who  purchase 
it  may  rely  implicitly  upon  the  information  given  as  beiflg 
correct.  We  can  recommend  it  to  our  readers  as  beinp  a 
book  which  should  undoubtedly  be  :in  their  possession. 
Our  advice  is  to  get  it,  and  without  delay. 


AMERICAN  AIRSHIP’S  TRANSATLANTIC  VOYAGE. 
Direction  by  Wireless. 


In  view  of  the  arrangements  being  made  for  wireless 
assistance  during  the  forthcoming  flight  of  the  R38  across? 
the  Atlantic,  it  is  interesting  to  recall  an  outstanding  achieve- 
ment connected  with  the  double  voyage  of  the  R34  in 
1919.  When  the  British  airship  was  approaching  America 
a message  was  sent  to  it  from  the  Air  Ministry,  through 
the  Marconi  Station  at  Clifden,  asking  for  an  immediate 
reply.  This  reply  was  received  at  the  Air  Ministry,  Hotel 
Cecil,  via  Glace  Bay  (Canada),  Clifden  (Ireland),  and  Mar- 
coni House,  London,  within  twenty  minutes  of  the  dispatch 
of  the  original  inquiry. 

< This  performance  was  the  subject  of  a complimentary 
reference  in  an  official  report. 

The  R38  also  is  to  have  the  assistance  of  Clifden  Station 
during  her  transatlantic  flight.  The  airship  is  fitted  with 
direction  finding  apparatus,  and  will  take  bearings  on  Clif- 
den by  listening  to  the  signals  transmitted  by  that  station 
in  her  ordinary  service  to  Canada.  In  order  that  there 
shall  be  no  question  as  to  the  identity  of  the  station,  Clifden 
will  repeat  her  call  letters  (iMFT)  at  intervals  of  about 
fifteen  minutes.  (R.38  has  been  sold  by  the  British  to  the 
U.S.  Government.) 


Various  Items. 


Lynn. — The  Town  Council’s  Fittings’  Dept,  is  to  be  discon- 
tinued in  a*month’s  time. 

Worksop  . — The  U.  D.  C.  have  received  sanction  for  the 
borrowing  of  £ 25,000  for  electrical  extensions. 

Beckington (Somerset). — It  is  proposed  to  afford  the  village  an 
electrical  supply  at  iod.  per  unit.  Edmundson’s  Electricity 
Corpn.  suggest  the  utilisation  of  the  old  mill  on  the  river  for  a 
miniature  hydro-electric  power-house. 

Now  Zealand. — The  P.W.D.  has  invited  tenders  for  six  sets 
of  3-phase  air-break  switches  for  the  50,000  volt  circuits  in 
connection  with  the  Waikato  Electric  Power  Scheme  Tenders 
to  Sec.,  P.W.D.  Board,  Wellington,  by  Sept.  27.  Specification, 
etc..  Inquiry  Room,  D.O.T. 

Bolton. — Whilst  on  a ladder  at  Salford  Station,  Wm.  J. 
Tomkin,  of  Farnworth,  collapsed  and  was  found  dead  holding 
on  to  a ring.  He  was  engaged  cleaning  a gutter  where  there 
were  insulated  wires.  The  cause  of  death  was  paralysis  due 
to  high  tension  electric  current.  A verdict  to  this  effect  was 
returned  at  the  inquest. 

Great  Harwood. — The  D.  Cl.  have  approved  of  Blackburn 
Corpn.  supplying  electricity  for  public  and  private  purposes  in 
the  townships  of  Great  Harwood,  Clayton-le-Dale,  Wilpshiie 
and  Ramsgreave,  and  to  sell  therein  electrical  fittings  and 
apparatus.  This  will  involve  a revoking  of  the  Great  Harwood 
Electric  Lighting  Order  of  1912. 

Australia. — The  Victorian  Railways  Commissioners  invite 
tenders  fqr  3-phase  motors,  starters,  circuit  breakers  and 
switches  (Contract  No.  34181).  Tenders,  accompanied  by  a 
preliminary  deposit  of  one-half  per  cent  of  the  total  amount  of 
the  tender,  to  Melbourne,  by  October  19.  Local  representa- 
tion is  essential.  Specification,  etc..  Room  59,  D.O.T. 

New  Company. — Allenwest-Brookhirst  (1921),  Ltd.,  has  been 
registered  as  a private  company,  with  a nominal  capital  of 
£550,000  in  £1  shares.  The  objects  are  to  adopt  agreements 
with  Allen  West  and  Co.,  Ltd.,  Brook,  Hirst  and  Co.,  Ltd., 
Electric  Control,  Ltd.,  and  the  Watford  Electric  and  Manu- 


facturing Co.,  Ltd.,  and  to  carry  on  the  business  of  electrical 
and  mechanical  engineers  and  contractors,  manufacturers  of 
and  dealers  in  electrical  switchgear,  control  gear,  engines,  and 
apparatus,  brass,  iron  and  metal  founders,  Ac. 

Copper  with  Proportlet  of  Steel. — According  to  the  Daly 
Telegraph  " Despatches  from  Laporce  (Ind.)  state  that  Walter 
Bunton,  an  employee  of  the  New  York  Blowei  Company,  has 
discovered  a method  of  tempering  copper  and  thereby  producing 
a metal  harder  than  steel.  He  has  sold  the  secret  to  the  United 
States  Steel  Corporation  for  $1,600,000  and  a royalty  of  2c. 
per  pound  of  copper  tempered  by  his  process.”  If  this  process 
should  not  affect  the  electrical  properties,  it  is  not  difficult  to 
speculate  as  to  many  uses  for  which  the  new  copper  will  prove 
most  valuable,  provided  that  its  cost  is  not  much  above  that 
of  the  copper  at  present  in  use. 

Service  Notes. — Mr.  P.  J.  Watts,  O.B.ET.,  first  assistant  electri- 
cal engineer,  who  has  been  at  the  head  of  the  electrical  engineer- 
ing department  at  Sheerness  yard  since  July  5,  1917.  as  electrical 
engineer  (acting),  has  been  promoted  to  electrical  engineer  ; 
and  in  the  same  department  Mr.  A.  R.  Reeves,  inspector  ot 
electrical  fitters,  who  has  been  employed  on  Admiralty  over- 
seeing duties  in  the  Birmingham  district  for  some  years  past, 
has  been  appointed  second  assistant  electrical-  engineer  in  the 
place  of  Mr.  A.  E.  Frankling.  The  promotion  of  Mr.  Watts 
is  to  the  vacancy 'caused  by  the  death  of  Mr.  A.  G.  Newington. 
Mr.  Reeve’s  advancement  makes  a vacancy  for  an  inspector  of 
electrical  fitters  at  the  yard. 

Newport’s  Electricity  Undertaking— A net  profit  of  £7,180, 
notwithstanding  a large  increase  in  expenditure,  has  been  made 
on  Newport  Borough’s  electricity  undertaking.  The  reserve 
fund  now  stands  at  £21,377  and  the  amount  of  repaid  capital 
is  66  per  cent. 

Stepney. — The  gross  profit  realised  by  the  Electricity  Supply 
Dept,  during  the  year  was  £53,349,  which  is  just  over  7 Jper  cent, 
on  the  averaged  capital  expenditure,  and  nearly  10  J per  cent,  on 
the  balance  of  outstanding  loans.  After  meeting  loan  mtei est  and 
repayment,  and  taking  into  account  sundry  smaller  items  also 
chargeable  against  the  gross  profit,  the  net  profit  amounts  to . 
£9,376-  The  cost  per  unit  for  .coal  and  wages  was  185  per  cent, 
in  excess  of  that  for  1 91 3-1 4. 

South  Africa. — The  Administration  of  the  S.A.  Rlys.  and 
Harbours  have  invited  tenders  for  the  supply  of  (1)  85,560 
Incandescent  Train  Lighting  Lamps  (tungsten  filament)  for 
24  volts,  8 to  10  c.p.  (2)  8,125  Engine  Headlight  lamps,  150 
watt,  32  volt  (Gas-filled  1*2  watt  type  with  concentrated 
filament).  (3)  50,472  Incandescent  Lamps  (tungsten  „fila- 
ment).  (4)  5,545  Incandescent  Lamps  (carbon  filament). 
Delivery  is  to  be  made  from  stocks  held  by  contractors  in  S.A., 
as  required  and  ordered  by  the  Administration  during  the 
twelve  months  ending  Dec.  31,  1922.  Tenders  to  Sec.  of  the 
Tender  Board^  S.A.  Rly.  H.Q.  Offices,  Johannesburg,  by  Nov.  7. 
Specification,  etc..  Enquiry  Room,  D.O.T. 

Belfast. — A start  has  been  made  on  the  reconstruction  of  the 
Corporation  tramway  lines,  and  it  is  expected  that  the  work 
will  extend  over  two  years.  With  commendable  patriotism, 
the  Corporation  has  covenanted  with  the  contractors  to  employ 
ex-Service  men  of  at  least  12  months’  residence  in  the  city 
in  the  labouring  part  of  the  work,  Belfast  being  most  anxious 
to  help  the  men  who  helped  the  Empire  in  its  hour  of  blackest 
need.  The  bill  will  prove  a very  stiff  one  unless  a marvellous 
fall  in  the  price  of  labour  and  material  occur.  Like  many  other 
Corporations,  Belfast  ran  the  lines  to  the  very  limit  of  public 
safety  for  economic  reasons,  so  that  the  reconstruction  will  be 
more  extensive  than  it  would  otherwise  have  been  in  the  ordinary 
course.  The  system  financially  is  turning  the  comer,  though 
not  exactly  paying  as  well  as  it  might  have  done. 

An  Electric  Light  Scheme  Rejected.— The  majority  of  the 
Llandovery  Town  Council  seem  to  be  suffering  from  over- 
cautiousness.  Much  consideration  had  been  given  to  a scheme 
whereby  this  well-known  town  could  be  beneficially  lit  with 
electric  light,  Mr.  Morgan  Jones,  in  moving  that  the  Council 
take  the  necessary  steps,  maintained  that  the  scheme  would 
be  a profitable  one  for  the  Council.  Alderman  Daniel  Jones 
seconded  and  urged  the  necessity  of  the  town  making  progress, 
and  Mr.  M.  H.  Nichols  proposed  a direct  negative,  remarking 
that  the  present  public  lighting  of  the  borough  was  second  to 
none  in  South  Wales,  since  the  installation  of  new  lamps  with 
incandescent  burners.  The  Government  would  not  grant  a 
loan  to  the  Council  unless  they  could  show  a stronger  reason 
than  was  given  for  the  proposed  new  scheme.  W.  B.  Jackson 
econded  the  amendment,  which  was  carried  by  seven  votes  to 
two. 
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ELECTRICITY  IN  FACTORIES. 


The  annual  report  of  the  Chief  Inspector  of  Factories 
-and  Workshops  for  the  year  1920  is  now  available,  and 
may  be  obtained  from  H.M.  Stationery  Office  at  thd  price 
-of  is.  6d.  The  report  is  as  usual  an  interesting  and  valuable 
document,  and  runs  to  12  chapters,  each  dealing  with  a 
.special  subject,  such  as  Safety,  Welfare,  Industrial  Diseases, 
Lighting,  Use  of  Electricity,  etc.  Further,  there  are 
14  tables. 

In  his  opening  statement,  the  Chief  Inspector,  Mr.  R.  E. 
•Graves,  points  out  that  the  Departmental  Committee  on 
Lighting  of  Factories  and  Workshops,  appointed  in 
January,  1913,  issued  their  first  report  in  1915,  when  their 
work  was  temporarftjTabandoned  owing  to  the  war.  They 
resumed  their  investigations  towards  the  end  of  the  year, 
but  owing  to  the  urgent  need  for  economy  it  has  since 
been  found  necessary  to  restrict  their  inquiries.  The  Com- 
mittee are  assisting  in  the  preparation  of  a pamphlet  on 
.Lighting  in  Factories  and  Workshops  which  should  prove 
very  useful  to  occupiers. 

Of  the  394  accidents  accredited  to  the  use  of  electricity 
*25  were  fatal.  Most  of  the  cases  -were  due  to  shock  on 
low  pressure  A.C.  systems,  and  were  due  to  the  usual 
varied  causes.  Some  of  the  defects  in  electrical  gear  noted 
by  the  inspectors  were  as  follows : — 

High-tension  switchboards.— -Isplatihg  switches  pnd  oil 
rswitcnes  in  the  same  compartment  without  any  division  ; 
isolating  switches  and  oil  switches  in  separate  compart- 
ments, but  having  one  door  common  to  both  or  having  two 
•doors  but  wrongly  interlocked,  so  that  when  work  has  to  be 
done  on  an  oil  switch  the  conductors  on  the  live  side  of 
the  isolating  switches  remain  unprotected ; live  metal  within 
reach  unprotected;  potential  transformers  connected  direct 
to  busbars  without  any  isolating  switches  of  the  isolating 
switches  placed  in  the  same  compartment  with  the  trans- 
formers. 

Low  pressure  and  medium'  ptessttre  switchboards. — 
Working  platforms  of  iron  plates  and  no  insulating  mats ; 
switchboards  for  continuous  use,  day  and  night  and  week- 
ends, without  any  means  of  isolating  the  oil  switches  from 
the  busbars ; small  fuses  as  for  instruments  placed  at  back 
of  board  close  to  live  conductors';  switchboards  not  in  places 
•set  apart  for  the  purpose  and  where  persons  employed  have 
to  pass  close  to  them.  D.P.  switches  having  live  nuts  on 
•cross  bar  close  to  handle. 

Transforming  sub-stations. — On  factory  premises  without 
being  screened  off  and  high-tension  conductors  exposed; 
high-tension  terminals  of  transformers  exposed  within 


reach ; taped  up  high-tension  tail  ends  of  cables  not  further 
protected ; sub-stations  used  as  store  rooms  or  workshops. 

Earthing. — Many  cases  of  non-earthing  of  metal  work, 
including  portable  apparatus,  eg.,  grinders,  drills ; a 
number  where  the  earthing  was  inefficient,  the  metal  frame- 
work of  buildings  or  hblding  down  bolts  of  machinery  being 
relied  upon ; earth  wires  of  inadequate  size  and  loosely  con- 
nected without  proper  clamps. 

Distribution  fuseboards. — Many  of  a dangerous  type  were 
found  on  which  it  is  impossible  to  renew  a fuse  without 
risk  of  touching  live  metal  either  of  the  fuse  carriers  or  of 
the  fixedl  parts,  e.g.,  busbars,  cable  lugs,  contacts. 

Protection  of  conductors. — Many  unprotected  switches, 
terminals  of  motors,  etc.*,  were  found,  and  cables,  where 
liable  to  damage,  unprotected  by  casings,  etc. 

Combined  switch  and  fuse  boxes. — Many  of  dangerous 
design  were  to  be  found  in  use.  Although  the  fuses  may  be 
properly  connected  on  the  dead  side  of  the  switches,  the  pro- 
jecting switch  blades  or  other  parts  are  live  and  liable  to 
be  touched  by  the  person  handling  a fuse. 

The  report  also  contains  a reference  to  the  numbbr  of 
generating  stations  which  are  too  small  for  the  output  and 
havfe  the  gear  hopelessly  jumbled.  (No  doubt  most  of  these 
will  soon  disappear  under  pressure  from  the  Electricity 
Commissioners.) 

Electrical  contractors  especially  should  be  further 
interested  in  the  report  on  lighting,  as  showing  conclusively 
that  there  is  still  a vast  field  to  be  attacked  by  their  per- 
suasiveness. The  report  states  that  a wider  adoption  of 
electric  lighting  in  substitution  for  gas  is  reported  from  all 
parts,  but — “ The  activity  being  shown  by  employers  in 
seeking  to  improve  the  artificial  lighting  of  their  works 
makes  it  necessary  that  information  as  to  the  principles 
which  should  guide  them  in  the  installation,  and  as  to  the 
best  methods  of  achieving  their  object,  should  be  available 
without  delay.  The  most  obvious  defect  in  many  installa- 
tions is  that  of  glare , chiefly  due  to  the  increased  use  of 
half-watt  lamps  which,  are  substituted  for  the  ordinary 
vacuum  electric  globe,  and  used  with)  inadequate  shades. 
The  rival  claims  of  general  diffused  lighting  and  localised 
lighting  confront  the  employer.  The  former  is  gaining  in 
favour  for  factory  use.  Localised  lighting  is  the  more  ex- 
pensive owing  to  the  large  number  of  fittings  required, 
which  not  only  necessitate  a heavy  initial  outlay,  but  cost 
a considerable  sum  in  upkeep?  as  the  installation  through- 
out must  be  good  in  design  and  workmanship,  and  kept  in 
good  repair  in  order  to  be  safe.  The  last  few  years  have 
witnessed  much  development  in  the  use  of  high-power 
lamps  which  increase  the  illumination  for  the  same  con- 
sumption of  electricity,  and  this  has  enabled  the  femployer 
to  provide  for  tihe  general  illumination  of  his  workrooms  an 
intensity  of  light  previously  restricted  to  the  small  area  of 
an  individual  operator's  work.  Such  general  lighting  is  in 
practice  usually  obtained  by  means  of  several  halt-watt 
lamps  distributed  over  the  room  at  very  varying  heights 
with  shallow  shades,  or  far  too  often,  without  any  shade 
whatever,  but  where  expert  advice  has  been  obtained  such 
lights  are  either  provided  with  deep  shades,  dark  outside 
and' white  inside,  which  protect  the  eyes  from  glare  and 
direct  the  light  downwards,  or  they  are  used  in  conjunction 
with  some  form  of  translucent  bowl  slung  beneath  the  lamp 
which  softens  and  diffuses  the  light,  the  chief  part  of  which 
is  reflected  from  the  ceiling — known  as  semi-indirect 
lighting.  The  “indirect”  lighting  obtained  by  means  of  an 
opaque  bowl,  which  causes  the  whole  of  the  light  to  be 
received  by  reflection  from  the  ceiling,  is  moret  suited  to 
restaurants  and,  places  of  entertainment  than  to  factories.  „ 
For  processes  requiring  brilliant  light  on  the  field  of  work,  a 
combination  of  general  and  of  localised  lighting  seems  to 
be  the  most  suitable.  An  excellent  example  of  this  was 
found  in  the  newlv-built  room  of  a jewellery  firm  where  the 
•benches  for  the  men  setting  precious  stones  were  each  pro- 
vided with  a separate  shaded  electric  lamp  on  a moveable 
bracket,  while  the  room  was  well  lit  by  half- watt  lights, 
well  shaded  with  dark  green  shades  lined  with  white. 
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MECHANICAL  ADVANTAGES  OF  ELECTRIC 
LOCOMOTIVES  COMPARED  WITH  STEAM.* 


By  Sir  V.  L.  Raven,  K.B.E.,  M.Inst.C.E. 


In  a comparison  (between  steam  and  electric  locomotives 
there  are  a number  of  prominent  features  in  both  types  that 
are  perhaps  best  expressed  by  the  terms  “for  and  against  ” 
or  “advantages  and  disadvantages.” 

Admittedly,  the  practical  experience  of  locomotive 
engineers  in  this  country  has  been  almost  exclusively  con- 
fined to  the  steam  locomotive,  and  for  that  reason  it  would 
probably  be  wqJI  to  enumerate  in  the  first  instance  the 
mechanical  limitations  and  disadvantages  which,  every 
engineer  will  agree,  exist  in  the  steam  locomotive,  and 
which,  it  may  be  argued,  are  overcome  to  a very  consider- 
ably extent  bv  the  adoption  of  the  modem  and  more  up-to- 
date  system  of  electric  traction. 

The  mechanical  disadvantages  of  the  steam  locomotive 
may  be  briefly  summarised  as  follows : — 

The  locomotive  being  a complete  independent  unlit,  its 
power  cannot  be  greater  than  the  capacity  of  its  boiler. 

To  increase  the  boiler  capacity  obviously  implies  -in- 
creased dimensions  and  weight,  both  of  which  offer  grave 
difficulties  in  regard  to  clearances  and;  strengthening  of 
bridge  structures. 

It  is  known  that  on  many  railways  in  Britain  the  limit 
of  weight  has  been  readied,  and  further  development  of 
power  is  only  possible  at  enormous  expense. 

The  boiler,  cylinders,  valve-gear,  crankshafts  and  all 
reciprocating  parts  are  costly  to  maintain. 

Turntables,  fuelling  plant  and  wratei  supply  appliances 
must  be  provided. 

The  cab  is  small  and  open  to  the  weather,  involving  dis- 
comfort to  the  locomotive  crew. 

The  locomotive  radiates  heat  and  uses  coal  all  the  time 
steam  is  up,  that  is  during  many  hours  when  it  is  doing  no 
work,  and  either  standing  by  or  coasting. 

The  wear  and  tear  of  the  locomotive  on  the  track  as  con- 
siderably increased  bv  the  impossibility  ocf  accurately  balanc- 
ing the  reciprocating  parts. 

The  case  for  the  electric  locomotive  may  be  set  out  by  the 
brief  statement  that  it  is  not  hampered  by  any  of  the  above- 
mentioned  objections.  In  addition,  one  might  point  out  that 
it  possesses  other  important  qualifications,  such  as  : — 

Simplicity  of  mechanical  construction  and  operation. 

Increased  powrer  of  acceleration. 

Higher  scheduled  speed  due  to  the  possibility  of  heavy 
short  period'  overloads,  resulting  in  more  frequent  service 
and  increased  use  of  existing  tracks. 

Uniform  turning  effort  resulting  in  better  factor  of  ad- 
hesion at  starting  and  on  gradients. 

Absence  of  all  reciprocating  movement  and  accurate 
balance  of  all  rotating  parts.  > 

Facilities  for  driving  from  either  end  of  a locomotive. 

Accessibility  of  mechanical  and  electrical  parts. 

Better  accommodation  for  locomotive  crew  by  reason  of 
increased  cab  area  and  by  closing  in  and  heating  the  cab. 

Possibility  of  coupling  two  or  more  locomotives  together 
under  the  control  of  a single  driver. 

Two  special  points  may  be  referred  to,  namely,  the  fuel 
economy  made  possible  by  the  use  of  electric  locomotives, 
together  with  maintenance  costs,  and  the  various  designs  of 
electric  locomotives  depending  upon  the  method  adopted  to 
transmit  power  from  the  motors  to  the  driving  axles. 

Fuel  Economy . — The  production  of  energy  pn  a power 
station  rather  than  on  the  locomotive  leads  to  a very  sub- 
stantial economy  of  fuel.  On  a steam  locomotive  fitted  with 
all  modem  improvements  it  is  not  practicable  to  work  at 
less  than  about  2J  lb.  of  best  quality  coal  per  b.h.p.  hour, 
and  very  few  engines  are  capable  of  doing  this  for  any 
length  of  time.  Taking  into  account  additional  fuel  re- 
quired for  lighting  up,  stand-by  losses,  periods  of  un- 
economical working  and  other  factors  continually  met  with 

* Abstract  of  Paper  discussed  at  the  Engineering  Conference, 
1921  (Inst,  of  Civil  Engineers). 


in  practical  working,  the  average  consumption  is  more  like 
3i  lb.  per  b.h.p.  hour  for  passenger  engines,  and  5 lb.  for 
goods  engines. 

On  the  other  hand,  with  electric  locomotives,  whether 
passenger  or  goods,  and  with' up-to-date  power  station  and 
sub-station  plant,  it  is  possible  to  reduce  the  consumption 
of  fuel  to  1}  lb.  per  hour,  or  even  less,  of  low  quality  coal 
per  b.h.p.  produced  on  the  locomotives.  In  other  words,, 
electrification  enables  the  fuel  consumption  to  be  reduced  to- 
one-half  or  one-therd,  the  fuel  employed  being  of  a quality 
unsuitable  for  steam  locomotives. 

Cost  of  Maintenance.-^ Our  own  experience  with  regard 
to  the  cost  of  repairs  otf  electric  locomotives  working; 
between  Shildon  and  foew^port  shows  that  this  cost  is. 
approximately  one-third  that  of  maintaining  the  steam 
locomotives  which  worked  this  traffic  previous  to  1915. 

The  difference  in  America,  however,  is  much  greater,  as- 
Mr.  Armstrong,  Chairman  of  the  Electrification  Committee 
of  the  General  Electric  Co.,  gives  figures  showing  the  cost 
of  repairs  per  mile  of  three  American  railways  varying  from: 
6.3  cents  to  14.6  cents,  as  compared  wfith  a cost  of  60  cents 
per  mile  for  a 2-8-8-2  Mallet  steam  engfine,  which  is  the- 
class  of  engine  that  would  have  to  be  used  to  haul  a similar 
train  to  that  taken  by  the  electric  locomotive,  the  cost  of 
repairs  of  which  is  14.6  cents,  or  one-fourth  that  of  the* 
steam  engine. 

Class  of  Drive. — The  method  by  which  power  is  trans- 
mitted from  the  motors  to  the  driving  axles  is  generally* 
spoken  of  as  the  “drive.”  There  are  two  general  classes : — 

(1)  In  which  the  motors  are  built  direct  on  the  driving* 

axles,  or  are  connected  to  them  by  reduction* 
gearing. 

(2)  In  which  the  power  of  the  motors  is  transmitted  to* 

the  driving  axles  through  connecting  and  couplings 
rods. 

In  each  of  these  two  classes  there  are  numerous  distinct 
types  depending  upon  the  details  of  the  drive. 

Class  i. 

(a)  Motor  with  Reduction  Gear. — This  is  the  most  widely 
used  method  of  transmitting  the  torque  to  the  driving 
wheels. 

The  motors  are  totally  enclosed,  each  driving  an  axle 
through  single  reduction  gearing,  a pinion  being  mounted 
on  the  end  or  on  each  end  of  the  armature  shaft,  and’ 
meshed  into  a corresponding  gear  wheel  mounted  on  the 
running  wheel  axle.  The  motors  are  suspended  by  a cross- 
suspension bar  with  bearings  and  reaction  springs.  These, 
with  the  motor  suspension  bearings  on  the  axle,  provide  the 
motors  with  four  points  of  suspension. 

This  particular  design,  which  is  the  ordinary  double  bogie 
articulated  type,  is  widely  used  for  freight  traffic,  and  is- 
the  same  as  that  used  on  the  Shildon-Newport  Electrifica- 
tion, North-Eastern  Railway,  and  others  in  the  States  ancf 
on  the  Continent. 

(b)  Quill  Drive. — The  motors  are  mounted  rigidly  between* 
the  frames.  Each  motor  is  geared  to  a quill  centred  in' 
bearings  in  the  motor  frame  and  surrounding  the  driving 
axle.  The  axle  and  quill  are  concentric.  The  quail  is  con*- 
nected  to  the  driving  wheels  by  long  helical  springs  which- 
are  clamped  rigidly  at  the  ends  in  castings  which  are  bolted,, 
one  to  the  quill  flange,  and  the  other  to  the  driving  wheel. 
All  springs  with  clamps  are  interchangeable,  and  any  spring 
may  be  removed  without  disturbing  any  part  of  the  running 
gear. 

The  arrangement  is  such  that  the  axle,  quill,  ipair  of 
wheels,  and  motor  can  be  removed  from  the  locomotive* 
without  disturbing  the  running  gear.  This  drive  secures 
all  the  advantages  of  a flexible  gear  in  cushioning  the  trans- 
mission of  torque,  and  lessens  the  vibration  more  effec- 
tively than  the  usual  flexible  gear  construction  and  mount- 
ing. This  drive  is  employed  on  the  geared  locomotives  of 
the  Newr  York,  Newr  Haven  and  Hartford  Railway,  also* 
the  Chicago,  Milwaukee  and  St.  Paul. 
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Advantages  oj  Quill  Drive  : — 

(1)  The  driving  wheels  are  large. 

(2)  The  centre  of  gravity  of  the  locomotive  is  high. 

(3)  The  dead  weight  on  the  track  (is  reduced  to  a 

minimum,  consisting  only  of  the  wheels  and 
axles,  without  the  addition  of  any  portion  of  the 
motors. 

(c)  Gearless. — The  motors  are  of  the  bi-ipolar  type,  the 
armature  being  built  directly  upon  the  driving  axles,  and 
the  other  parts  of  the  motor  being  built  into  the  framework 
of  the  locomotive  structure.  This  arrangement  is  such  that 
any  armature  with  its  axle  and  pair  of  wheels  can  be  re- 
moved from  the  locomotive  without  disturbing  the  rest  of 
the  motor. 

This  design  is  in  use  on  the  Chicago,  Milwaukee  and  St. 
Paul  and  the  New  York  Central  Railways,  and  >is  giving 
every  satisfaction. 

The  advantages  claimed  for  this  design  are  : — 

Simplicity  of  electric  motor  owing  to  the  absence  of  motor 
bearings  and  gear,  etc. 

Facility  for  examination  of  motor  and  removal  of  aripa- 
ture  for  repairs  if  required. 

The  mechanical  arrangement  of  the  complete  locomotive 
is  said  to  possess  the  required  flexibility  and  balance  to 
enable  it  to  run  at  any  speed  equally  well  in  either  direction 
without  tendency  to  oscillate  or  spread  the  track. 

Class  2. 

In  this  class  the  rotary  motion  of  the  motor  armatures 
is  transmitted  to  the  axles  by  cranks  on  the  motor  shafts, 
or  on  jackshafts  driven  bv  the  motors  and  by  connecting 
rods  coupling  these  cranks,  with  crank  pins  on  the  driving 
wheels. 

The  principal  advantage  of  this  method  of  drive  is  that 
the  exact  position  of  the  motor  in  relation  to  the  driving 
wheels  is  at  the  disposal  of  the  designer,  and  he  is  therefore 
free  from  the  restrictions  imposed  upon  him  by  the  necessity 
for  getting  the  motors  into  the  space  between  the  flanges  of 
a pair  of  wheels  as  in  all  locomotives  of  Class  1,  and  is 
therefore  enabled  to  use  large  motors  and  place  them  in  the 
most  convenient  position  in  the  locomotive. 

This  method  of  drive  has  not  been  employed  at  all  in  this 
country,  except  for  experimental  purposes.  In  the  United 
States  there  are  a few  examples,  namely,  the  locomotives 
on  the  New  York  section  of  the  Pennsylvania  Railroad, 
others  of  a different  design  on  the  Norfolk  and  Western 
Railroad,  and  an  experimental  locomotive  designed  by  the 
Pennsylvania  Railroad  for  the  electrification  of  the  Altoona 
grade.  The  general  opinion  in  the  United  States  seems  to 
be  more  in  favour  of  designs  which  come  under  Class  1. 

On  the  Continent,  notably  m France,  Switzerland,  Italy, 
Germany,  Austria  and  Sweden,  the  connecting-rod  drive  in 
one  form  or  other  is  almost  universal.  Up  to  the  present 
electrification  in  these  countries  has  been  carried  out  mainly 
on  the  single-phase  or  3-phase  system,  and  Continental 
engineers  oonseder  that  the  additional  complications  caused 
by  the  introduction  of  cranks  and  coupling  rods  are  more 
than  compensated  for  bv  the  advantage  of  having  a free 
hand  with  the  motor  design. 

A large  number  of  designs  have  been  worked  out.  Some 
have  proved  quite  satisfactory,  others  have  given  rise  to  a 
good  deal  of  trouble.  In  most  cases  the  trouble  has  been 
eliminated  by  strengthening  up  special  parts  such  as  crank- 
pins,  Scotch  yokes,  etc.,  and  by  introducing  a certain 
amount  of  flexibility  into  the  connections  between  the  motors 
and  the  crankshafts. 


“ THE  AWAKENING  OF  PETERKIN.” 

The  above  is  the  title  of  an  8-page  booklet  produced  by 
the  E.D.A.,  with  the  intention  of  interesting  “ electrical 
salesmen  and  saleswomen,  and  any  official  or  persons  whose 
duties  bring  them  in  contact  with  the  public  in  connection 
with  the  service  of  electricity. ” The  narrative  is  ‘well 
calculated  to  arouse  enthusiasm,  and,  no  doubt,  in  many 
cases  the  outlay  of  4d.  per  copy  (in  lots  of  6 and  upwards) 
would  be  quickly  repaid  the  manager  by  reason  of 
increased  staff  zeaj< 

Reference  is  made  in  the  narrative  to  a M banqueting 
hall  ” heated  by  ten  500- watt  radiators,  and  although  not 
affecting  the  argument,  it  would,  we  think,  be  better  to 
increase  the  size  in  the  next  reprint — 5oo-watt  radiators  are 
not  usually  to  be  recommended  for  such  work. 


A BELL  SIGNALLING  PROBLEM. 


The  following  solutions  have  been  given  in  answer  to 
a query  in  the  Telegraph  and  Telephone  Age  (New  York) 
as  to  the  methods  available  for  bell  signalling,  with  a mini- 
mum number  of  wires,  to  be  effected  between  three  stations, 
A%  B and  C,  so  th<«  t A could  signal  B and  C , B could  signal 
either  A or  Cy  and  C could  signal  A and  B,  the  signaller 
not  to  ring  his  own  bell. 


In  the  arrangement  shown  in  Fig.  1,  a battery  h is  used 
at  each  station  with  earth  return ; g,  g,  g are  vibrating  or 
single  stroke  bells  ; fe,  fe,  k are  strap  keys  with  upper  and 
lower  contacts.  In  Fig.  2 the  batteries  are  opposed  at  A 
and  C,  no  battery  being  required  at  B.  In  this  ca&,  nor- 
mally, no  current  will  flow’.  When  key  k at  A is  placed 
to  earth  it  opens  batter}’  at  A,  operating  the  bells  at  B and 
C by  means  of  the  battery  at  C.  Similarly,  when  the  key 
at  C is  depressed  the  bells  at  B and  A are  operated.^  The 
operation  of  the  keys  at  B rings  f-ither  A or  C as  desired. 

In  Fig.  3 a device  with  a metallic  return  A to  B is  shown. 
In  this  arrangement  no  battery’  at  station  B is  necessary,  as 
will  be  obvious  on  examination. 

In  some  cases  only  one  wire  is  available,  in  wffiich  event 
the  arrangement  shown  in  Fig.  2 is  probably  the  best, 
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inasmuch  as  it  does  not  require  a battery  at  £>.  Besides, 
in  case  of  an  earth  on  any  part  of  the  line  circuit,  or  if 
either  of  the  batteries  weaken,  the  ibells  will  ring  continu- 
ously (when  vibrating  gongs  are  employed),  thereby  acting 
as  tell-tales. 

Other  - variations  suggested  are  metallic  returns  in  the 
arrangements  showrn  in  Figs.  1 and  2.  If  a good  earth 
cannot  be  obtained  at  J3,  the  earthed  key  terminal  at  A 
or  C may  be  connected  iby  wire  to  the  lower  key  terminals 
at  J3,  otherwise  arrangement  as  Fig.  2.  So  that  B may 
knowr  whether  signals  received  come  from  A or  C,  code 
signals  must  be  used.  If  it  is  desired  to  use  only  one 
battery,  three  wires  must  be  used. 


MORE  ABOUT  FAULTS  ON  ECONOMISERS. 
By  H.  S.  B.  Robinson*. 


As  the  reader  will  no  doubt  have  gathered  from  the 
remarks  which  have  already  appeared  in  a previous  issue, 
faults  on  economisers  are  numerous  and  of  a varied  nature. 
Fortunately,  however,  these  may  be  avoided  to  a great 
extent  by  careful  and  periodic  attention,  as  may  be  seen 
from  the  following  practical  suggestions. 

Examination, — Although  the  tubes  and  boxes  of  an 
economiser  must  be  examined  internally  once  each  year, 
and  the  condition  of  the  lid  bolts  ascertained,  it  is  of  utmost 
importance  that  the  soot  pit*  should  be  cleaned  out  every 
month,  and  special  care  taken  to  thoroughly  clear  all  spaces 
between  the  vertical  tubes,  bottom  boxes,  and  also  inside 
walls.  The  tubes,  of  course,  being  cleaned  out  internally 
when  found  necessary.^  The  economiser  must  be  blown  oft 
for  a few  minutes  daily,  'both  at  the  top  and  bottom,  bv  the 
safety  and  blow-out  valves,  the  best  time  for  doing  this  is, 
obviously,  in  the  morning  before  starting,  or  after  a meal 
hour.  To  shut  down  economiser,  the  reserve  flue  damper 
must  be  opened,  and  the  inlet  and  outlet  dampers  closed ; 
it  will  also  be  necessary  to  open  direct  boiler  feed  valve 
and  close  inlet  and  outlet  eoonoiriiser  feed  valves.  It 
is  important  that  any  dampness  in  the  flues,  foundations, 
or  soot  pit,  should  receive  attention  immediately  upon  dis- 
covery, and  the  fact  that  economisers  fixed  in  exposed 
positions  and  standing  idle  must  be  emptied  during  frosty 
w*eather  is  no  less  important.  When  raising  steam,  the 
reserve  flue  damper  should  be  ieft  open  until  the  engines 
are  started ; but  after  the  engines  have  ceased  running,  if 
the  feed  water  is  cold,  and  there  are  ho  other  means  of 
taking  the  chill  off,  it  is  usual  to  fill  up  boilers  through- 
economisers  by  means  of  an  injector.  The  draught  of  the 
boilers  is  regulated  by  the  main  damper  at  outlet  end  of 
economiser  and  not  by  the  boiler  dampers,  the  latter  should 
only  be  used  in  ^case  a boiler  is  laid  off  or  the  economiser 
is  out  of  operation.  The  outlet  valve  betwreen  edonomiser 
and  boilers  must  not  be  closed  when  raising  steam  or 
during  the  night  or  even  at  meal  times,  but  it  is  necessary 
to  feed  the  boilers  constantly  and  keep  the  boiler  feed 
valves  open,  and  the  feed  regulated,  as  far  as  possible, 
by  the  inlet  valve  to  economiser.  *'  Care  should  most  cer- 
tainly be  taken  to  prevent  the  admission  of  cold  air  into 
the  flues,  and  any  crevices  in  the  brickwork  made  air-tight;' 
it  is  also  important  that  the  damper  in  reserve  flue  should 
6t  tightly.  It  should  be  remembered  that  is  is  always 
advisable  to  Use  silicate  cotton  ha'fc,  felt  or  asbestos  in 
preference  to  composition,  which  naturally  enables  the  top 
boxes,  'lids  and  lid  ibolts  to  be  readily  examined,  otherwise 
leakages  and  corrosion  may  take  place  undetected.  Branch 
pipe  joints  should  always  be  accessible  for  examination, 
and  the  gearing  and  top  of  economiser  protected  from  the 
weather  by  a suitable  light  roof.  All  valves,  more 
especially  the  safety  valve,  should  be  carefully  examined 
periodically,  and  all  waste  wrater  from  valves  delivered  at 
a distance  from  the  economiser  and  not  allowed  to  drain 
into  the  soot  pit,  flues  or  even  cleaning-out  space.  The 
tail  pipe  from  blow-out  valve  should  fall  evenlv  to  the  drain,  I 
otherwise  the  economiser  will  not  be  completely  emptied.*  I 


On  large  economisers,  or  those  W’orking  at  high  pressures, 
an  additional  direct  loaded  spring  safety  valve  may  be 
attached,  though  it  is  always  advisable  to  have  an  escape 
or  relief  valve,  weighted  to  lift  at  a pressure  slightly  less 
than  the  safety  Valve  on  the  pump  or  on  feed  pipe  between 
pump  arid  econoriiiser. 

Radiation . — When  hot  air  is  used  for  drying  purposes, 
the  heater  will?  be  found  to  work  on  a similar  principle 
to  the  econrimiser,  the  hot  air  passing  through  the  tubes 
receiving  heat  from  waste  flue  gases  in  like  manner  to 
the  boiler  feed  wrater.  It  may,  of  course,  (be  worked  separ- 
ately or  in  conjunction  pdth  the  economiser,  in  which  case 
the  economiser  is  fixed  nearest  to  the  boilers  and  receives 
the  first  impact  of  the  gases.  It  will  be  seen,  therefore, 
that  the  air,  which  is  thus  kept  at  a uniform  speed  and 
pressure,  leaves  the  heater  through  the  top  air  duct  at 
the  hot  end,  or*  w here  the  gases  enter,  and  passes  into  use. 
With  an  apparatus)  of  this  description,  the  variations  in 
pressure  and  velocity  of  the  air  are  reduced  to  a minimum 
and  uniform  increase  of  temperature  is  Assured.  Moreover, 
the  heater  being  similar  in  construction  to  the  economiser, 
it  will  be  found  the  ontetical  suggestions  mentioned  aboVe 
may  be  applied  -with  like  effect.  Im  heating  buildings  by 
steam,  the  amount  of  boiler  and  heating  pipe  depends 
largely  upon  the  kind  of  building  and  its  locatiori  Wooden 
buildings  require  more  than  stone,  and  stone  more  than 
brick.  Iron  fronts  require  even  more,  and  glass  in  windows 
demands  considerably  more  heat  than  the  same  surface  in 
brick  walls.  The  best  place  for  a radiator  in  a room  is, 
obviously,  beneath  a avindow,  as  heated  air  cannot  be  made 
to  enter  a room  unless  riieans  ajje  provided  for  permittirig 
an  equal  amount  to  escape,  exit  openings  being  near  the 
floor.  Small  pipes  are  unquestionably  more  effective  than 
large*  and  return  pipes  should  be  at  least  j irehes  in 
diameter  and  never  less  than  one  half  the  diameter  of  the 
main,  longer  returns  requiring  larger  pipes.  It  is  most 
important  that,  in  heating  buildings*  care  should  be  tpken 
to  supply  the  necessary'  moisture  to  keep  the  air  from 
becoming  dry  and  uncomfortable. 


TREATMENT  OF  EDISON  ACCUMULATORS. 


For  the  sum  of  2s.  6d.,  users  of  Edison  accumulators  iri 
electric  vehicles  or  in  stationary  situations  cap  now  dbtairV 
from  Edison  Accumulators,  Ltd.  (15,  Upper  George  Street, 
W.i),  a most  useful  little  book  on  their  working  and  upkeep. 
Hitherto,  90  much  valuable  information  has  not  beeri  avail- 
able in  compact  form,  but  there  is  now  no  etfeu^e  for  riot 
treating  the  Edison  battery  properly  from  the  tnofnerit 
it  is  received  from  the  makers.  Briefly  put,  some  of  the 
most  important  points  to  bear  in  mirid  are  always  to  ke£p 
the  level  of  the  electrolyte  above  the  tops  of  the  plates,  to 
keep  the  temperature  below  115  deg.  F.,  and  to  renew  the 
electrolyte  wrben  the  density  falls  to  1.160.  The  cells 
should  be  kept  clean  and  dry,  and  naked  lights  should  riot 
be  brought  near  the  cells  anyr  more  than  they  should  in  the 
case  of  lead  accumulators.  Acid  must  be  kept  right  away, 
and  the  battery'  should  be  w7orkect  through  its  whole  range 
of  discharge  occasionally*  and  should  not  be  charged  at 
rriuch  below  the  normal  rate.  In  exceptionally  cold 
weather,  the  batter}*  should  be  warmed  with  a shrirt  boost 
before  a vehicle  is  taker*  out,  if  the  battery7  is  not  alreddy 
warm  by  recent  charging. 

These  and  many  other  matters  are  treated  in  a detailed 
way,  aided  by  illustrations,  in  the  book  in  question. 


Addresses  ef  Commercial  Secretaries. — In  order  to  avoid  delay 
it  is  important  that  catalogues  and  communications  from  U.K. 
firms  to  H.M.  Commercial  Diplomatic  Officers,  Trade  Com- 
mssioners,  etc.,  overseas,  be  carefully  addressed.  Particulars 
are  given  from  time  to  time  in  the  weekly  Board  of  Trade 
Journal 
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SUNCO 

EVERYTHING 
ELECTRICAL 
SERVICE 
CUTS  OUT 
MANY  OF  YOUR 
(EXPENSES 
AND  WORRIES. 


When  you  want 

Electrical  Accessories 

Re  membe  r 

There  is  a vast  difference  between  the  duties  requited 
of  electrical  accessories  used  in  both  domestic  and  indus- 
trial installations  to-day  and  a year  or  so  back. 

lTi&  increasing  use  of  portable  and  semi-portable 
appliances  make  careful  selection  in  even  the  simplest 
fitting  or  accessory  imperative.  Even  the  lighting  in 
many  instances  makes  this  bare  desirable.  The  Surest 
way  to  make  goodwill  is  for  nothing  to  go  wrong  with  the 
jobs  you  do. 

We  can  help  you  by  supplying  material  which  has  a 
reputation  for  good  reliable  service— \fhy  not  send  your 
next  order  or  enquiry  to— 


ll  Isisrt*! 

E LE  CTRI  CAL 


COMPANY  LIMITEO 


118-120,  Charts*  Crate  Road,  LONDON,  W.C.i. 


Illilllll 


JCSIUK 

BATTERIES 


SEALED  lit  OR  PILLAR  TYPE  CELL. 


HOUSE  LIGHTING. 


SATISFACTORY 

SERVICE. 

WHEN  you  buy  an  “ Exide  ” Battery,  you 
do  not  simply  buy  so  many  glass  boxes 
filled  with  plates  and  separators. 

In  your  purchase  is  enclosed  the  labour  and 
experience  of  thirty  years  of  Storage  Battery 
building,  years  spent  in  designing  the  best  battery 
for  each  particular  job,  and  at  the  back  of  the 
Battery,  throughout  its  life,  are  the  resources  and 
service  of  the  oldest  and  largest  storage 
battery  makers  in  the  United  Kingdom. 

This  is  worth  reckoning  in  the  purchase  price. 


1 •=  CLIFTON  JUNCTION, 

ELECTRICAL  STORAGE  MANCHESTER,  England. 

COMPANY  LIMITED.  57,  Victoria  st.,^  ^ 
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ADOPT  THE  BEST  PRACTICE 


BY  INSTALLING 


HART  BATTERIES. 


HIGH  EFFICIENCY 
LONG  LIFE 
EASY  TO  MAINTAIN 


CLEAN  accurate  records.  Continuous 
Roll  Chart.  Rectangular  co-ordinates. 

Simple  patent  pen.  Easily  manipulated. 

Of  robust  construction.  For  all  conditions 
of  service  in  switchboard  and  portable 
patterns.  . . . Send  for  free  list. 

Evershed  & Vignoles,  Ltd. 

Acton  Lane  Works,  Chiswick,  London,  W.  4 

Tele*  h > te  : Chiswick  1370.  Telegrams:  Dorothea.  Chisk.  London 

Evershed’s 


HART  ACCUMULATOR  CO.,  LTD 

MARSHGATE  LANE,  STRATFORD,  LONDON,  E.15. 


We  are  exhibiting  at  the 

ENGINEERING  end.  MACHINERY 
EXHIBITION,  Olympia , Sept.  7-28 , 
1921 . Stand  No.  29 9 in  the  Gallery m 


Hart  Batteries  have  distinct  advantages  over  aU 
* other  makes.  The  superiority  of  Hart  Celia 
a is  responsible  for  their  extensive  use  in 
central  Stations,  Private  Installa- 
tions and  general  purposes  of 
all  kinds. 


LOW  COST  OF  UPKEEP 
STEADY  LIGHTING 

FREEDOM  FROM 

BREAKDOWN 
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Don’t  let  the  day  pass  with- 
out writing  for  particulars 
of  our  offer  to  supply  a 
sample  “ Electrolux 
Every  demonstration  ^ 
means  jfj 
Ji  a sale.  VyC 


PORTABLE  CLEANING  APPARATUS 


*Z  ” ELECTRIC  LAMP  & SUPPLIES  Co.,  Ltd.,  TondTn'w.i. 


TO  OUB  SBAOSB8. 

lumiom  is  pvbMsksd  STsry  Friday,  ftad,  if  ordered,  Is  sale  attke 
priastpai  Railway  Station  Bookstalls  and  Nowsarents  on  that  day.  Zt  has 
a war jr  lars#  sale  throughout  t ho  United  Kingdom.  aa  wall 
. aa  la  ths  British  Oalanles  and  Abroad. 

The  Bditer  doos  net  bold  himsolf  responsible  for  opinions  expressed  by 
i* dividual  eontribnters,  ner  does  be  neoessarily  identify  binuelf  with 
tbtir  views. 

^sections  to  wbiob  an  answer  is  rsanirsd  must  bo  aooompaniod  by  a 
•A.  stamp  for  rsply.  Wbon  oonsldsrod  of  sofioiont  intersst  tbs  answer 
Will  probably  appear  in  tbs  paper. 

Bow  advertisements  for  tbo  displayed  oolomns  and  alterations  to  existing 
wee  must  ranch  the  publishing  olfloa  not  later  than  the 
Brat  post  Tuesday  morning,  in  order  to  bo  in  time  for  tbo  issao 
of  tbo  following  Friday.  This  is  important.  Rato  qnoted  on  application. 
Snbsoriptioa. — 17s.  Id.  a year,  Is.  half-year,  4s.  Id.  a quarter  in  advanee, 
postage  prepaid  in  the  United  Kingdom  and  abroad. 

dll  remittances  payable  to  tbs  Publishers,  8.  Rnmu  sup  Oo„  Ln., 
IMI,  Maiden  Lane,  London,  W.O.S.  Tolepbono,  Bo.  MM  Gerrard. 


Current  Topics. 

Under  the  title  at  the  side  of  this  paragraph 
appeared  an  excellent  article  from  the  pen  of  Mr. 

Harold  Beghie  in  the  Sunday 
Let  the  Best  Chronicle , a paper  much  in  favour 
Man  Rule.  with  the  workers  in  the  North.  Let 
us  hope  that  a very  large  percentage 
of  the  industrial  population  will  have  carefully  read!  it 
and  taken  its  contents  to  heiart,  for  Mr.  Begbie 
preaches  the  doom  of  the  Bolshevik  labour  leaders, 
and  advocates  their  extermination,  or  at  all  events 
elimination,  from  honest  British  industry.  Now1  that 
the  strike  fever  has  somevrhat  abated,  it  is  well  for 
every  worker  to  analyse  his  past  actions  or  the  actions 
dictated  by -his  union,  ansd  strike  a balance  on  the 
results.  I fear  that  in  practically  every  case  the 
balance  will  be  veiry  much  against  the  worker,  for  he 
has  lost  millions  of  pounds  in  wages,  millions  of  hours 
of  useful  effort  which  he  will  never  have  the  oppor- 
tunity to  again  expend  during  this  life,  and.,  as  a net 
result,  the  trade  of  the  country  has  been  temporarily 
paralysed. 


Mr.  Begbie  refers  to  a book — 44  Social  Decay  and 
Regeneration,”  by  Austin  Freeman — in  which  it 
is  explained  how  the  industrial  parasite,  which  is  the 
cause  of  most  present  day  labour  troubles,  first  came 
into  being.  The  displacement  of  the  handicraftsman 
by  the  machine  was  his  opportunity.  Like  the 
parasite  that  he  is,  the  inferior  man  was  not  slow  to 
seize  this  oppprtunity.  He  not  only  took  his  place  in 
the  ranks  of  industry,  side,  by  side  with  the  superior 
man,  but,  multiplying  much  faster  than  the  superior 
man,  after  the  manner  of  all  parasites,  he  gradually 
swamped  the  ranks  of  labour.  It  is  he,  the  lowest 
type,  who  is  now  setting  the  pace  for  the  highest. 


He  dictates  to  the  efficient  because  he  is  more 
numerous,  and,  incidentally;  because  they  are  foolish 
enough  to  let  him.  In  ^effect  master  of  the  factory, 
he  sets  out  to  became  a political  dictator  also. 
Against  our  ancient  British  principle  of  freedom  and 
individualism  he  flings  his  multitude  of  unfit,  with  a 
cry  for  base,  servile,  and!  ruinous  collectivism.  The 
thing  he  most  hates  on  this  earth  is  real  w'ork  for  a 
living;  the  thing  he  most  fears  is  merit. 

So  strong  and  so  numerous  has  the  parasite  become 
that  the  industrial  fate  of  this  country  is  in  the  hands 
of  the  least  instructed  and  the  least  competent  of  her 
population.  So  far  have  \Ve  progressed^  from 
individualism  that  the  thinking  of  the  multitude — 
thought  which  involves  moral  conduct — is  done  for 
them,  and  done  for  them  by  the  loudest  voices  in 
their  midst.  Take  a .recent  example,  fresh  in  all  our 
minds.  The  coal  strike  was  commanded,,  the 
individual  miner  did  as  he  was  told.  When  the  ruin 
was  complete,  when’  the  suffering  of  women  and 
children  had  reached  its  limit,  when  hundreds  of 
thousands  of  men  in  other  trades  had  been  plunged 
into  unemployment  also,  and  when  millions  of  pounds 
had  been  added  to  the  already  crushing  burden  of 
national  debt,  Mr.  Frank  Hodges  turned  round  to 
the  handful  of  extremists  who  had  hounded  him  on 
and  exclaimed,  “See  what  you  have  done!  ” 


That  disastrous  and  quite  mad  struggle  was 
possible  only  because  a small  group  of  ignorant  and 
reckless  men  were  able  to  intimidate  the  leaders  and 
to  use  the  whole  body  of  the  colliers  like  a soulless 
machine.  The  individual  collier  did  not  ask  himself, 
44  Is  this  thing  right?  Is  it  just?  Is  it  good  for  all 
of  us?  ” In  other  words  he  did  not  act  as  a moral 
and  responsible  being.  Those  who  knew  it  was 
wrong  did  not  dare  to  say  so.  The  parasites  have  so 
arranged  an  expression  of  public  opinion  that  the 
minority  of  the  best  is  intimidated  by  the  vast  majority 
of  the  unfit.  The  collectiyist  was  in  the  saddle  and 
rode  the  mining  industry  down  the  precipice.  The 
good  and  intelligent  miner  was  like  a sledge  hammer 
in  the  hands  of  a monster.  Is  this  worthy  of  British 
manhood?  Is  the  British  workman  no  longer  capable 
of  managing  his  own  affairs?  Is  he  no  longer  per- 
mitted to  think  for  himself?  Has  hie  ceased  to  be 
responsible  for  his  actions? 

The  best  way  ouit  from  this  chaos  is  indicated  by 
Mr.  Begbie  in  the  article  above  referred' to.  The 
parasitical  spirit  must  be  crushed;  individual  freedom- 
must  recover  its  voice  and  its  courage;  the  old  test 
and  the  old  rewards  must  be  restored.  The  thriftless 
man  who  will  not  work  must  not  be  allowed  to  eat, 
and  the  man  who  works  best  must  be  rewarded 
accordingly.  There  is  an  easy  step  to  -be  taken  in  this 
direction.  Let  each  factory,  independently  of 
federated  trades  unionism,  elect  its  own  local  leaders, 
and  let  those  leaders  be  the  best  workmen  and  the 
highest  type  of  man  in  the  factory.  There  are  not 
ten  employers  in  a hundred  who  would  not  willingly 
enter  into  cordial  consultation  with  such  men. 


The  existing  antagonism  which  management  shows 
to  Labour  arises  from  the  insufferable  fact  that  in 
too  many  instances  Labour  elects  its  worst  men  to 
do  its  talking,  and  that  those  men  appear  before 
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managements  not  only  as  the  advocates  For  the  lazy 
and  stupid!  but  also  as>  the  dictators  of  the  trade  itself. 
Mr.  Begbie  counsels  a break  with  all  distant  authority, 
and  a straight  face-to-face  dealing-  in  each  separate 
works,  the  best  man  at  the  topr.  Is  it  beyond"  the 
powers  of  Labour  to  take  this  step?  Let  the 
individual  forget  that  he  is  a wage^eamer,  and 
■remember  that  he  is  a man.  Let  him  turn  his  back 
upon  those  who  have  led  him  'so  disastrously  to  the 
edge  of  the  precipice,  and  listen  within  himself  for  the 
voice  which,  earnestly  and  unselfishly  encouraged,  can 
determine  all  his  difficulties.  Let  him  become  a living 
spirit,  master  of  his  own  circumstances,  the  slave  of 
no  employer,  an d,  what  is  more  important  still,  the 
dupe  of  no  imposter. 


The  case  of  the  Wrexham  Municipal  Electricity 
undertaking  is  only  one  of  many  similar  cases  of  past 
sins  falling  upon  the  shoulders  of 
The  Example  the  present  burgesses.  It  is  the  old 
of  Wrexham,  tale  of  municipal  mismanagement 
over  again,  and  serves  to  emphasise 
the  urgent  necessity  for  taking  the  control  of  elec- 
tricity supply  out  of  the  hands  of  a body  of  men  who 
are  only  in  office  so  long  as  the  local  ratepayers  elect  to 
let  them  stay  there*  and  in  any  case,  know  little  or 
nothing  of  the  electricity  undertaking  they  control. 
Wrexham  undertaking  is  at  present  suffering  from 
Anno  Domini;  past  Electricity  Committees  having 
lacked  the  foresight  to  make  financial  provision  for 
plant  replacements  following  fair  wear  "and  tear,  to 
say  nothing  of  evolution  in  design  and  resultant 
•economies. 


ELECTRICAL  ENGINEERING— FINAL  GRADE. 


Solutions  to  Questions  set  at  the  1921  Examination  of  the 
City  and  Guilds  Institute . 

By  Edward  Hughes,  B.Sc.,  A.M.I.E.E. 

( Continued  from  pqrge  463.) 

Q.  2. — Two  electrical  furnaces  are  supplied  with 
single-phase  current  at  80  volts  from  a 3-phase  11,000- 
volt  system- ■'by  means  oL  two  single-phase  Scott- 
connected  transformers  with  similar  secondary  windings. 
When  the  load  on  one  furnace  is  500  kw.  and  on  the 
other  800  kw.,  what  current  will  flow  in  each  of  the 
three-phase  lines  (1)  at  unity  power-factor  (2)  at  0.5 
power-factor  ? Neglect  phase  displacement  in,  ana 
efficiency  of,  the  transformers.  v 

A.  2. — Suppose  the  500  kw.  and  8d0  kw.  fuma:f§ 
to  be  connected  as  Shown  in  Fig,  1 ; then  Fig.  2 givis 


The  result  to-day  is  that  the  Corporation,  having' 
ignored  the  advice  of  its  past  electrical  engineers,  is 
now  saddled  with  a plant  some  twenty  years  old, 
which  is  incapable  of  standing  lip  to  the  demands 
madei  upon  it  during  the  winter  season  unless  subject 
to  the  unremitting  attention  of  a comparatively  large 
station  staff.  Old  arid  civet  loaded  plant  always 
requires  more  care  and  attention  to  keep  it  up  to  its 
work  than  modem  gear  which  has  not  been  subject  to 
years  of  stress.  Now  that  the  committee  are  facfed 
with  this  position  they  cavil  at  the  staff  required,  and 
are  endeavouring  to  persuade  their  engineer  to  run 
the  station  with  less  men,  taking  all  risk  and 
responsibility.  This  he  very  naturally  refuses  to  do, 
and  there  has  been  quite  a breeze  in  the  Council  over 
the  matter.  It  is  high  time  the  Electricity  Com- 
missioners put  a spoke  in  Wrexham’s  wheel. 

Elektron. 


INSTITUTION  OF  ELECTRICAL  ENGINEERS. 
Royal  Charter. 


At  a meeting  of  the  Privy  Council  held  at 
Buckingham  Palace  on  Wednesday,  August  10,  the 
petition  of  the  Institution  for  a Royal  Charter  of 
Incorporation  was  approved,  and  a Royal  Charter  has 
now  been  granted. 

His  Majesty  the  King  has  also  been  graciously 
pleased  to  intimate  his  willingness  to  become  Patron 
of  the  Institution. 


(-*-800  KWH 

Fig.  1. 

the  vector  diagrams  for  the  voltages  on  the  primary 
sides,  and  Fig.  3 the  diagram  for  the  Voltages  in  the 
secondaries.  The  vectors  in  Figs.  2 and  3 are  drawn 
to  different  scales,  otherwise  the  lines  in  Fig.  3 would 
be  extremely  short. 


Suppose  vector  OB  to  represent  the  voltage  in  the 
primary  winding  OB  and  to  have  its  positive  value 
when  acting  from  0 to  J3,  then  vectors  OA  2tnd  OC 
represent  voltages  in  OA  and  OC  respectively,  also 
having  their  positive  directions  when  ’acting  outwards 
from  0.  The  total  length  AC  (Fig.  2)  represents  the 
line  voltage,  so  that — 

OB  = OA  tan  6o° 

= AC  x v^3  =0.866  AC, 


2 

i.e.,  voltage  across  OB  =.866 x 11,000=  9,526  volts. 
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Consider  first  of  all  the  distribution  of  current  with 
the  500  kw.  furnace  only  in  operation.  With  xmity 
power-factor  and  100  per  cent,  efficiency,  the  current  in 


0 $ is 


500  x 1,000 
9.526 


*52.5  amps.  If- the  resistance  and 


reactance  of  the  windings  be  neglected,  this  current 
divides  at  0,  half  flowing  through  OA  and  half  through 
OC ; and  since  they  are  flowing  simultaneously  either 
towards  or  away  from  0,  their  m.m.fs.  neutralise  each 
other  and  therefore  have  no  effect  upon  the  voltage 
distribution.  Further,  when  the  current  is  flowing 
in  the  positive  direction  in  OB,  the  directions  in  OA  and 
OC — taken  in  relation  to  point  0 — are  negative,  so 
that  the  vectors  for  these  currents  are  as  indicated  in 
Fig.  4.  The  magnetising  currents,  being  ajways  very 


OB 


IoA 

Ida^Ioc  • 

— “if  I OB 
Fio.  4. 


Loc 


Fin.  s* 


small  in  comparison  with  the  load  current^,  have  been 
neglected. 

Next  consider  the  distribution  of  current  when  only 
the  800  kw.  furnace  is  in  operation.  With  unity 
P.F.  and  100  per  cent,  efficiency,  the  current  in  AC  is 

^i><ro  =72.7  amps,  whilst  that  in  OB  is  simply 

its  magnetising  current  which  is  negligibly  small.  In 
relation  to  point  0,  the  current  in  OA  is  equal  and 
opposite  to  that  in  OC  ; i.e.,  when  the  current  is  flowing 
towards  0 in  OA,  it  is  flowing  away  from  0 in  OC, 
but  i§  of  exactly  the  same  magnitude.  Hence  these 
currents  are  as  represented  yectorially  in  Fig;  5. 

When  the  two  furnaces  are  in  operation  simultaneously, 
the  resultant  currents  are  obtained  by  combining 
Figs.  4 and  5 as  shown  in  Fig.  6,  where  I0A  and  I00 
. represent  the  rcsultapt  current^  in  the  two  halves  of 
winding  AC. 


Since  ( I0A )a  *=(72.7)*+ (26.2S)? 

,%  IoA  ==IOC  =77*2  amPS- 
The  current  in  winding  OB  is  still  52.5  amps. 

If  the  P.F.  of  each  furnace  be  0.5  instead  of  unity, 
whilst  the  power  remains  the  same,  the  currents  will 


still  bear  the  same  phase-relationship  to  one  another, 
and  will  simply  be  doubledin  magnitude;  i.e.,  the  currents 
in  windings  OA ‘and  OC  will  be  154.4  amperes,  and  that 
in  winding  OB  will  be  105  amperes. 

If  the  500  and  800  k.w.  furnaces  were  interchanged, 

J0B  at  unity  power-factor  would  be  — — ^ — — 

84  amps,  ; and  the  current  in  AC y (Fig.  1)  due  to  the 

500  k.w.  furnace  alone  would  be  q^qo  = 45.55 

amps.  The  resultant  current  in  OA  and  OC  would  be 
given  by — 

('o,)2  =( 45.55)2+(42)3^ 

= 3838.8 

• *•  IoA  *=  ^OC  = 6I.96 

= 62.  amps. 

With  aP.F.  of  0.5,  these  currents  would  [be  doubled 
(To  be  continued).  ? 


CARRIER  CURRENT  TEUEPIfONV  AND 
TELEGRAPHY. 


(Continued  from  poge  461.) 

Harmonic  Generator. — In  order  to  insure  that  the  carrier 
current  applied  to  the  demodulator  in  this  system,  em- 
ploying suppressed  carrier,  is  of  exactly  the  same  frequency 
as  that  used  for  modulation  at  the  sending  end,  an  arrange- 
ment  has  been  devised  whereby  both  of  these  frequencies 
are  derived  from  the  same  source.  For  this  purpose  at  one 
terminal  of  the  system  a vacuum-tube  oscillator  generates 
a frequency  somewhat  above  the  voice  range — say  5,000 
cycles.  Current  of  this  frequency  is  applied  to  the  jinput  of 
another  vacuum  tube  in  such  n way  as  to  overload  it.  This 
“harmonic  generator,’*  as  it  has  been  termed,  is  so  arranged 
that  the  current  in  its  output  circuit  has  a distorted  wave- 
form containing  prominent  components  whose  frequencies 
are  exact  multiples  of  the  applied  frequency.  The  various 
harmonics  of  the  base  frequency  (5n  this  case  10,000,  15,000, 
20,000  cycles,  etc.)  are  separated  by  suitably  designed  selec- 
tive circuits  and  led  into  individual  circuits,  where  they  are 
amplified  and  made  available  for  use  as  carrier  currents, 
each  in  collection  with  a different  channel.  At  the  same 
time  current  of  the  base  frequency  from  the  controlling* 
oscillator,  in  this  case  5,000  cycles,  h amplified  and  trans- 
mitted over  the  line  to  the  other  terminal.  Here  it  fis 
separated  out  by  a filter,  amplified  and  applied  to  a second 
harmonic  generator,  which  produces  the  same  series  of 
carrier  frequencies  as  does  the  harmonic  generator  at  the 
controlling  station  already  referred  to.  These  regenerated 
harmonics  may  not  only  be  used  for  demodulating  the  trans- 
missions received  from  the  controlling  terminal,  but  may 
also  be  used  in  connection  with  balanced  modulators  which 
send  in  the  reverse  direction.  The  demodulators  at  the 
.controlling  station  are  supplied  with  carrier  current  from  the 
harmonic  generator  at  tnat  terminal. 

The  suppressed  carrier  system,  besides  employing  smal- 
ler line  currents,  has  two  other  important  advantages.  One 
Is  the  absence  of  audible  b^at  notes  resulting  from  inter- 
action fin  the  demodulating  circuits  between  the  carrier 
frequency  normally  pjnesenc  a<nd  others  which  may  be 
present  through  cross-talk  or  lack  of  perfect  b^ance.  Where 
all  of  the  carrier  frequencies  are  generated  separately,  these 
combination  frequencies  may  in  certain  cases  give  rise  to 
disturbing  tones  within  the  voice  range.  With  the  har- 
monic arrangement,  on  the  other  hand,  the  only  possibly 
frequencies  are  differences  of  the  base  frequency  itself  and" 
its  harmonics,  all  of  which  are  above  the  normal  voice 
range,  and  accordingly  are  suppressed  by  the  low-pass 
filter  m the  output  circuit  of  the  demodulator.  As  a matter 
of  fact,  this  harmonic  arrangement  is  practically  essential 
where  the  same  frequency  range  is  used  for  both  direction^ 
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The  second  advantage  arises  from  the  fact  that  variations 
in  the  attenuation  of  the  line,  due  to  weather  changes  or 
other  causes,  have  less  effect  cm  the  transmission  equivalent 
of  the  system  where  the  carrier  frequency  itself  is  not 
transmitted.  This  will  be  c’ear  when  it  is  recalled  that 
the  magnitude  of  the  voice  current  in  the  output  of  the 
demodulator  is  proportional  to  the  product  of  the  ampli- 
tudes of  the  carrier  and  side  band  currents.  If,  therefore, 
the  change  in  line  attenuation  is  such  as  to^ increase  or 
decrease  the  side  band  current  by  a given  ratio,  the  carrier 
current  when  transmitted  will  in  general  also  be  changed 
in  the  same  ratio,  and  the  resulting  voice  current  will  be 
changed  by  the  square  of  this  ratio.  In  the  suppressed 
carrier  system,  on  the  other  hand,  while  the  side  band  is 
changed  as  before,  the  carrier  is  increased  or  decreased — 
not  by  the  change  in  attenuation  which  occurs  at  the  carrier 
frequency,  ‘but  by  the  changes,  in  general  much  smaller, 
which  occur  at  the  base  frequency,  so  that  the  voice  current 
is  less  affected  in  this  case. 

Repeaters . — The  conditions  peculiar  to  carrier  current 
operation  require  that  the  repeaters  for  this  service  differ 
quite  considerably  fr6m  standard  voice  frequency  repeaters. 
In  the  first  place,  on  a multiplex  carrier  current  circuit  a 
single  repeater  installation  must  handle  the  energy  associated 
with  a number  of  independent  conversations.  This  could 
be  accomplished  by  making  the  installation  include  a 
number  of  repeaters  in  parallel  - with  suitably  associated 
filter  combinations,  but  it  is  at  once  obvious  that  it  is  much 
preferable  to  install  but  one  repeater  channel  capable  of 
amplifying  all  the  carrier  transmission.  The  requirements 
for  the  repea j ter  set  are  made  still  more  severe  by  the  fact 
that  modulation  in  the  repeater  tubes,  which  tends  to  in-, 
crease  with  the  load),  introduces  disturbing  factors  in  Carrier 
operation  which  are  not  serious  in  ordinary  repeater  opera- 
tion. The  reason  for  this  is  that  the  combination  -frequen- 
cies resulting  from  the  interaction  of  the  currents  in*  two 
channels  may  lie  in  the  frequency  range  of  a third,  in 
which  case  they  are  transmitted  through  the  selective  circuits 
of  that  channel  and  appear  as  an  interfering  noise  or  tone 
at  the  subscriber’s  station.  To  obtain  sufficient  energy 
carrying  capacity,  and  to  overcome  to  some  degree  this 
difficulty  of  intermodulation,  we  use  a number  of  tubes  in 
parallel  in  the  so-called  44 push-pull’ * arrangement. 

In  tfiis  arrangement  the  input  voltage  is  applied  in  such 
a way  as  to  increase  the  grid  voltage  of  one  tube  with  re- 
spect to  its  filament  at  the  same  time  that  the  grid  voltages 
of  the  other  is  diminished.  The  plates  are  coifnected  with 
the  output  circuit  by  a differential  transformer,  so  that  the 
useful  amplified  currents  from  the  two  tubes  are  added, 
while  the  more  troublesome  interfering  components  due  to 
modulation  are  equal  in  amplitude  and  opposite  in  phase, 
and  hence  are  balanced  out.  Instead  of  employing  tubes  in 
parallel  to  increase  the  energy  capacity  of  the  set,  it  would 
have  been  possible  to  hav&  used  a single  tube  of  larger 
energy  capacity.  The  scheme  of  using  a number  of  tubes 
operating  'in  parallel  was  adopted  in  order  to  avoid  increas- 
ing the  number  of  types  of  tubes  in  the  plant. 

In  repeater  operation  at  voice  frequencies,  the  amount  of 
amplification  \yhich  can  be  secured  on  a given  line  and  with 
given  types  of  repeater  apparatus  is  limited  by  the  tendency 
to  44 sing.”  The  same  is  true  foi*  repeater  operation  at 
carrier  frequencies.  To  reduce  the  tendency  of  the  repeater 
to  sing,  the  same  methods  may  be  adopted  as  are  employed 
at  the  terminals ; that  is  to  say,  if  the  same  frequencies  are 
used  for  the  transmission  in  both  directions,  the  lines  on 
either  side  of  the  repeater  must  be  balanced  and  the  Sc'ine 
general  type  of  repeater  circuit  used  as  for  voice  frequency 
telephone  repeaters.  If,  however,  different  frequencies  are 
employed  for  transmission  in  the  two  directions,  filters  may 
be  used!  to  prevent  the  current  sent  out  in  one  direction 
from  passing  into  the  input  circuit  of  the  repeater  set  which 
receives  energy  from  that  direction. 

While  the  telephone  currents  at  voice  frequencies  may  be 
amplified  fin  the  same  repeater  along  with  the  carrier  cur- 
rents, it  has  been  found  convenient  for  reasons  of  plant 
flexibility  to  separate  voice  frequencies  from  carrier  fre- 
quencies by  line  filters  similar  to  those  used  at  the  ter- 


minals. Due  to  the  fact  that  the  attenuation  of  voice-fre- 
quencies" is  much  lower  than  that  of  carrier-frequencies,  it 
is  frequently  not  necessary  to  install  a voice-frequency 
repeater  at  all  of  the  points  where  carrier  frequency  re- 
peaters are  installed). 

Signalling  Over  Carrier  Telephone  Circuits -For  a car- 

rier telephone  channel  to  form  an  integral  part  of  an  ordin- 
ary telephone  connection,  it  is  in  general  desirable  to  be 
able  to  operate  the  normal  signalling  mechanism  over  the 
channel  without  the  intervention  of  an  operator  at  the 
terminals  of  the  carrier  section.  This  is  accomplished  by 
two  distinct  methods  in  the  two  types  of  systems  employed. 
In  the  type  where  carrier  current  is  transmitted  over  the  line 
an  auxiliary  rectifier  tube  is  associated  with  the  demodulator 
in  such  a manner  that  the  incoming  carrier  current  pro- 
duces in  the  output  circuit  of  this  rectifier  a direct  current 
sufficient  to  maintain  a relay  in  its  operated  position.  When 
the  operator  signals,  the  ordinary  1 6-cycle  ringing  current  as 
received  at  the  carrier  terminal.  This  is  made  to  operate 
a relay,  which  disconnects  the  source  of  carrier  current  from 
the  modulator,  thereby  stopping  its  transmission  over  the 
line.  As  a result,  at  the  distant  terminal  the  relay  con- 
trolled by  the  rectified  current  falls  back,  causing  an  ordin- 
ary 16-cycle  ringing  current  to  be  sent  out  over  the  connect- 
ing line  associated  with  that  particular  channel. 

In  the  system  where  the  carrier  current  is  suppressed, 
the  16-cycle  ringing  current  from  the  low-frequency  line 
operates  a relay  which  applies  to  the  modulator,  through  the 
speech  circuit,  a current  of  133  cycles  irom  a vacuum  tube 
oscillator  or  other  source.  This  current  interacts  with  the 
carrier  current  in  the  modulator  to  produce  a side  band 
current,  differing  from  the  carrier  by  133  cycles,  which  is 
transmitted  to  the  distant  terminal.  Here  it  is  demodulated 
and  appears  in  the  voice  frequency  circuit  as  a current  of 
133-cycle  frequency.  > This  current  operates  a relay  tuned 
to  thi9  frequency,  which  in  turn  serves  to  send  out  i6-c>clc 
ringing  current  over  the  low-frequency  line. 

Telegraph. — Carrier  current  telegraphy  is  based  on  the 
same  fundamental  principles  as  carrier  current  telephony, 
but  in  actual  operation  it  employs  somewhat  different  pny- 
sical  arrangements,  owing  to  the  differences  in  the  nature 
of  the  signals  to  be  transmitted  and  to  the  differences 
between  the  operating  conditions  met  in  the  two  cases.  \ 

In  ordinary  telegraphy  the  signalling  current  consists  of 
a succession  of  so-called  44 marking  pulses”  separated,  by 
intervals  of  zero  or  oppositely  directed  current  representing 
spaces.  In  transmitting  telegraph  signals  over  a tine  by 
the  carrier  method,  the  signalling  current,  as  received  from 
the  local  telegraph  trunk  or  trom  a connection  long-distance 
telegraph  line,  operates  a relay  which  controls  the  applica- 
tion of  carrier  current  to  the  high-frequency  line.  The  usual 
arrangement  is  such  that  -high-frequency  current  of  uniform 
amplitude  is  sent  out  during  the  marking  intervals  only. 
At  the  receiving  terminal  this  high-frequency  current  is 
rectified  generally  after  amplification  by  a vacuum  tube. 
The  resulting  rectified  current  operates  a relay,  which  in 
turn  sends  signals  over  the  connecting  telegraph  circuit  or 

loop.  , 

It  has  sometimes  been  assumed  that  the  only  frequency 
transmitted  under  these  conditions  is  that  of  the  carrier, 
and  that,  therefore,  the  only  limitation  on  the  frequency 
intervals  between  the  careers  of  adjacent  channels  is  that 
imposed  by  the  degree  of  selectivity  possible  of  attainment 
with  actual  physical  apparatus.  That  this  is.  not  the  rase 
is  easily  seen  from  a consideration  of  the  building  up  and 
decav  of  current  in  a sharply  resonant  circuit.  If  the  time 
required  for  the  current  to  build  up  in  such  a circuit.  is 
comparable  with  the  lengths  of  the  marking  and  spacing 
intervals,  the  high  frequenev  current  will  not  accurately 
reproduce  the  telegraph  signals.  This  causes  a rounding  off 
of  the  signal,  or,  if  sufficiently  extreme,  the  signals  dis- 
appear altogether.  . , 

To  determine  quantitatively  the  relation  between  the 
constants  of  the  selective  circuits  and!  the  speed  and  quality 
of  the  signals,  it  is  most  convenient  to  regard  the  problem 
as  a case  of  modulation.  As  in  telephony  it  was  shown  to 
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be  necessary'  to  transmit  a band  of  frequencies  equal  in 
width  to  the  voice  frequency  range ; similarly  in  carried  tele- 
graphy it  fis  necessary  to  transmit  a band  of  high  frequencies 
corresponding  to  the  important  frequencies  present  in  the 
direct  current  telegraph  signals.  An  analysis  of  the  ideal 
current  wave  representing  a succession  of  telegraph  signals 
reveals  the  presence  of  an  infinfite  series  of  components 
whose  frequencies  extend  to  infinity  and  whose  amplitudes 
decrease  with  increasing  frequency.  Ordinary  telegraph  cir- 
cuit's transmit  only  components  of  comparatively  low  fre- 
quency, with  the  result  that  the  signals  are  rounded  off. 
Reasonably  good  sugnals  are  secured,  however,  if  those  com- 
ponents are  preserved  whose  frequencies  are  a few  times  the 
fundamental  interruption  frequency.  The  upper  limit  of  this 
essential  frequency  band  varies  with  different  types  of 
apparatus  and  with  different  grades  of  service  required,  but 
It  is  for  any  one  set  of  conditions  roughly  proportional  to 
*he  speed  of  signalling.  For  the  cases  so  far  met  with  in 
practice,  it  is  of  the  order  of  100  or  200  cycles.  It  follows, 
therefore,  that  while  a modulated  wave,  whose  envelope 
approximates  ideal  telegraph  .signals,  would  require  the 
transmission  over  the  line  of  a very  wide  band  of  frequencies 
satisfactory  operation  requires  the  transmission  of  a band 
of  frequencies  equal  only  in  width  to  the  essential  fre- 
quency range  of  ordinary  telegraphy. 

In  case  of  multiplex  carrier  telegraph  operation,  the  non- 
essential  frequency  components  are  accordingly  suppressed 
-by  the  selective  sending  circuits,  so  as  to  prevent  them  ftom 
interfering  with  other  channels. 

It  will  be  seen  that  the  transmission  of  the  high-fre- 
quency current  is  controlled  bv  a relay  whose  winding  is 
included  in  the  low- frequency  line  and  the  contacts  of  which 
•short-circuit  during  the  spacing  intervals  the  output  circuit 
cl  the  oscillator  which  supplies  energy  to  the  line  through 
an  amplifier.  At  the  receiving  terminal  the  arrangement 
for  demodulation  or  detection  requires  some  further  explana- 
tion. The  carrier  current,  after  suitable  amplification,  is 
-applied  to  the  input  circuit  of  a vacuum-tube  detector.  The 
grid  of  thr*s  tube  is  made  just  sufficiently  negative  to  prevent 
the  flow  of  current  in  the  plate  circuit,  which  includes  the 
winding  of  a relay,  when  no  high  frequency  current  is 
being  received  from  the  line  through  the  amplifier.  'During 
the  marking  intervals  a hSgh-frequency  alternating  potential 
is  ajpplied  to  the  grid,  causing  a high-frequency  pulsating 
current  to  flow  in  the  plate-circuit  and  operate  the  relay 
which  is  adjusted  so  as  to  be  held  in  the  operated  position 
for  the  duration  of  the  signal.  The  contacts  of  this  relay 
control  the  sending  of  signals  over  the  connecting  telegraph 
circuit. 

Referring  to  the  question  of  multiplex  operation,  it 
may  be  mentioned  that  where  the  carrier  frequency  is  of 
the  order  of  several  thousand  cycles  the  percentage  differ- 
ence in  frequency  between  the  extreme  edges  of  the  side 
band  is  so  small  that  it  is  not  so  readily  possible  to  design 
circuits  to  suppress  one  of  ihe  side  bands,  as  can  be  done 
in  thq  case  of  telephony.  For  this  reason,  the  frequency 
range  assigned  to  a carrier  telegraph  channel  has  been 
twice  that  of  the  essential  frequency-range  of  the  direct- 
current  telegraph  channel.  \s  is  obvious  from  previous 
consideration,  the  advantages  of  band  filters  largely  dis- 
appear for  narrow  transmission  bands  at  high  frequencies, 
and  iii  telegraphy  it  has  been  found  more  convenient,  for 
the  signalling  speed  so  far  met  with,  to  use  loosely  coupled’ 
resonant  circuits. 

A frequent  condition  of  two-way  operation  involves  what 
in  ordinary  telegraphy  working  is  termed  " full  duplex 
operation,”  where  the  oppositely  directed  channels  are 
used  simultaneously  for  independent  messages.  In  ordin- 
ary telegraphy  this  full-duplex  operation  is  secured  by 
balanced  bridge  arrangements  which  involve  at  each  ter- 
minal a close  balancing  of  the  actual  line  by  an  artificial 
line.  This  close  balancing  at  low  frequencies  is  secured 
h;  rather  close  attention  of  a repeater  operator  and  rather 
frequent  readjustments  of  the  artificial  line  constant.  While 
tl  is  possible  to  adapt  such  an  arrangement  to  the  carrier 
telegraph  line,  it  has  not  been  found  economical  to  do  so 
because  of  the  ease  of  securing  full-duplex  operation  by  the 
use  of  different  carrier  frequencies  for  the  two  directions. 


The  extension  of  this  method  to  multiplex  operation  is 
obviious.  A very  convenient  frequency  arrangement  for 
carrier  telegraphy  has  been  found  to  be  that  in  which  trans- 
missions in  one  direction  occupy  a range  of  frequency  from 
3,300  to  6,000  cycles,  and  those  in  the  other  direction  from 
very  slightly  above  6,000  to  10,000  cycles.  By  proper  ter- 
minal arrangements  this  will  provide  on  a single  pair  of 
wires  the  equivalent  of  ten  full-duplex  telegraph  channels. 
From  what  has  been  said,  It  will  appear  that  there  is  left 
still  available  a substantial  frequency  range  which  may,  it 
desired,  be  used  to  provide  either  other  telegraph  channels 
or,  if  the  needs  of  the  service  require  them,  additional 
telephone  channels. 

Frequency  Assignments — From  the  statements  regarding 
filters  and  the  methods  of  obtaining  two-way  operation,  it 
will  be  evident  that  it  is  possible  to  select  the  frequencies  for 
the  various  telephone  and  telegraph  channels  in  a variety 
or  ways.  What  assignment  of  frequencies  to  the  various 
channels  is  best  suited  to  a jiartjicular  installation  depends 
upon  the  engineering  and  economic  considerations  involved. 
For  example,  where  there  is  cnly  a single  pair  of  wires 
available  and  it  is  desired  to  secure  over  this  pair  as  many 
carrier  telephone  channels  as  possible,  it  may  be  economical 
to  go  to  considerable  expense  in  securing  sufficient  uni- 
formity in  the  line  so  that  its  impedance  can  be  readily 
balanced  by  the  artificial  line  networks,  thereby  making  it 
possible  to  use  the  same  range  of  frequency  for  securing 
a two-way  telephone  channel.  The  harmonic  frequency 
arrangement  already  described  is  particularly  useful  in 
such  a case. 

If,  however,  it  is  desired  to  operate  carrier  systems  over 
o number  of  pairs  of  wires  on  the  same  lead,  considerations 
of  cross  talk,  which  will  be  explained  more  fully  later  ia 
a section  dealing  with  lines,  make  it  highly  desirable  that 
different  frequencies  be  used  for  operation  in  the  two  direc- 
tions. Under  this  condition  it  is  not  necessary  to  secure 
the  uniformity  of  line  impedance  whr.ch  jis  required  when 
the  same  frequency  is  employed  in  both  directions.  Of  the 
possible  frequency  assignments  for  the  oppositely  directed 
channels,  one  which  has  proved  very  convenient  is  that 
in  which  all  of  the  channels  in  one  direction  employ  carrier 
frequencies  T>elow  a certain  value,  and  all  the  channels  in 
the  opposite  direction  carrier  frequencies  above  this  value. 
This  grouped  arrangement  simplifies  the  selective  circuits 
both  at  the  repeater  points  ana  at  the  terminals ; for  the 
separation  between  oppositely  directed  currents . which  is 
accomplished  by  the  balancing  of  the  high-frequency  line 
when  the  same  frequencies  are  used  in  both  directions  may, 
with  this  grouped  arrangement,  be  accomplished  by  a com- 
bination of  high  and  low  pass  filters.  A pair  of  separating 
filters  for  U9e  with  this  assignment  of  frequencies  is  neces- 
sary. One  is  so  designed  that  each  filter  transmits  only 
those  frequencies  which  are  assigned  to  one  particular  pur- 
pose. Such  filters  would  be  used  for  separating  into  indi- 
vidual circuits  the  currents  used  for  carrier  telephony, 
carrier  telegraphy,  ordinary  telephony  and  ordinary  tele- 
graphy and  thus  facilitating  their  distribution  in  the  central 
offices. 

(To  be  continued.) 


EXPERIMENTS  WITH  COAL  AND  OIL  AT  LEEDS 
GENERATING  STATION. 

The  results  of  the  recent  tests  at  the  Leeds  Corporation 
Electricity  Works  into  the  relative  costs  of  coal  and  oil  as 
fuel  were  announced  at  a recent  meeting  of  the  responsible 
Committee.  Tests  were  made  between  8 and  11  p.m.  on 
July  14  and  15.  Ten  tons  of  coal  were  used  and  n,jbo 
units  generated,  the  consumption  being  1.98  lb.  at  a cost  of 
i.ri5d.  per  unit,  compared  with  last  year’s  coal  consumption 
of  2,859  lb.  at  .56od.  per  unit.  Several  redactions  should, 
however,  be  made  from  the  workscost  if  oil  fuel  only  were 
used,  and  7*265  units  should  be  saved  in  the  operation  of 
stoker  gear  and  coal  elevator.  In  the  result,  it  was 
claimed  that  oil  would  havte  to  be  £2  17s.  a ton  to  com- 
pete with  good  coal  at  £1  16s.  a ton,  or  £2  19s.  a ton  to 
compete  with  coal  at  £1  17s.  6d. 
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ELECTRIC  LOCOMOTIVES  pOR  INDUSTRIAL 
PURPOSES* 


(Concluded  jrom  page  452.) 

Type  2 locomotive  is  larger,  but  generally  similar  in 
construction  to  the  iA.  It  is  arranged -to  work  on  gauges 
from  2 ft.  to  3 ft.  6 in.  With  a wheel  base  of  3 ft.  n in. 
it  can  negotiate . curves  of  20  ft.  radius. 

The  wheels  are  32  in.  in  diameter,  so  that  it  is  possible 
to  use  standard  traction  type  motors  driving  direct  on  to 
the  axles  through  spur  gearing.  Two  motors  ranging  from 
12  h.p.  to  35  h.p.  each,  according  to  gauge,  voltage  and 
speed  required,  are  controlled  by  a standard  series  parallel 
controller.  The  maximum  tractive,  effort  at  the  tread  of 
the  wheels  is  *4,000  lb.,  and  the  normal  speed  is  from  6 to 
10  miles  per  hour,  according1  to  iequirement»  The  total 
weight  of  the  locomotive  is  approximately  7 tons. 

This  locomotive  can  be  equipped  with  a removable.battery 
compartment,  or  with  a standard  bow  trolley,  mpunted  on 
a trolley  standard  to  suit  varying  heights  of  wire. 

Type  No.  3 locomotive  is  adaptable  for  all  gauges  from 
one  metre  to  5 ft.  6 in.  This  locomotive  is  of  the  central 
cab  type,  with  sloping  end  covers,  the  ends  being  made  to 
contain  the  batteries  when  these  are  required. 

The  general  dimensions  are:  — 

Length up  to  21  ft.  over  the  buffers. 

Overall  width up  to  8 ft.  9 in. 

Minimum  height  over  cab  9 ft. 

Wheel  base  6 ft.  to  8 ft. 

With  a 6 ft.  wheel  (base  this  type  of  locomotive  can 
operate  on  a curve  of  30  ft.  radius.  The  frame  is  built  up 
of.  rolled  steel  channel  iron,  strongly  braced  and  rivetpd 
together,  and  it  can  be  arranged  for  any  type  of  buffer  or 
combination  of  buffers. 

The  arrangement  in  the  interior  erf  the  cab  is  compre- 
hensive but  simple.  A series  parallel  controller  of  standard 
type  having  4 series,  4 parallel  and  7 braking  notches,  is 
fitted,  so  that  the  driver  can  operate  the  locomotive  in 
■either,  direction  without  changing  his  -position.  In  the 
centre  of  the  cab,  and  within  easy  reach  of  the  driver, 
an  operating  wheel  for  the  $crewrdown  handbrake  is  fixed. 
Gong  and  sand-operating  pedals  are  set  in  the  floor  close 
to  the  brake.  An  ammeter,  a voltmeter  and  an  ampere- 
hour  meter  are  mounted  on  a vertical  panel  which  is  fixed 
between  the  two  windows  at  one  end  of  the  cab.  For 
trolley  type  locomotives  an  ammeter  is  the  only  instrument 
fitted.  An  automatic  circuit-breaker  is  fixed  inside  the  cab 
in  an  accessible  position  under  the  roof.  The  doors  of  the 
cab  are  of  the  sliding  type,  and  one  window  in  each  side 
can  be  let  down. 

This  type  of  locomotive  is  driven  by  two  traction  motors 
through  spur  gearing  on  to  the  axle.  According  to  the 
nature  of  the  work  required  and  the  voltage  available,  it 
can  be  fitted  with  motors  varying  from  15-h.p.  to  90^1.  p. 
each.  The  total  weight  of  the  locomotive  can  be  varied 
from  11  to  22  tons.  With  the  most  powerful  equipment  it 
will  give  a normal  tracTive  effort  of  5,000  lb.,  and  for  short 
periods  8,500  lb.  at  the  tread  of  the  wheels.  With  the 
wide  range  of  standard  traction  motors  available,  normal 
speeds  of  from  4 to  25  miles  per  hour  can  'be  arranged  to 
suit  individual  requirements. 

With  locomotives  of  18  tons  or  over,  or  where  there  are 
heavy  grades,  k is  usual  to  supplement  the  hand  and  rheo- 
static brakes  by  an  airbrake  of  standard  manufacture,  and 
the  brake  rigging  is  so  arranged  that  this  can  be  dJone 
without  alteration  to  any  standard  fitting. 

The  arrangement  of  the  battery  compartments  has  re- 
ceived special  attention.  The  compartments  are  weather- 
proof apd  fitted  wifh  ventilated  covers,  which,  when  open, 
allow  for  easy  access  to  the  cells  for  purposes  of  testing 
and  repair.  The  interior  of  the  compartments  is  painted 
with  acid  or  alkali-resisting  paint  according  to  the  type  of 
battery  installed,  and  when  required  by  the  battery  maker, 
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the  compartment  is  fitted  with  an  additional  wood  floor ^ 
lihe  whoje  compartment  is  strongly  braced  and  supported  by 
an  interior  channel  iron  against  which  the  battery  is  firmly 
Wedged,  to  prevent  displacement  due  to  acceleration  and 
shunting  shocks.  The  maximum  capacity  of  battery  which 
can  be  used  with  this  type  of  locomotive  naturally  varies- 
\vith  the  make  of  battery  preferred  and  with  the  available 
' charging  voltage.  In  round  figures,  however,  the  capacity 
is  130  kw.  hours*.  _ 

v The  motors  are  standard  series  interpole  traction  motors, 
exactly  similar  in  type  and  construction  to  those  manu- 
factured in  large  numbers  for  tramways  and  light  railways.. 
They  are  manufactured,  in  common  with  all  traction  equip- 
ments, at  the  English  Electric  Company’s  Dick.  Kerr 
Works,  ‘Preston. 

The  controller  and  under-car  type  resistances  likewise 
present  no  new  features  from  those  proved  by  continuous, 
use  on  existing  systems,  ’ r 

The  charging  of  the  battery  is  carried  out  by  connecting 
the  supply  to  the  battery  by  means  of  a socket  and  plug 
in  the  locomotive^  and  through  a two-wTay  charge  and  dis- 
charge switch  which  connects  the  battery  through  the  cir- 
cuit-breaker and  an  Ampere-hour  meter  either  to  the  supply 
or  to  the  controller.  The  ampere-hour  meter  indicates  the 
capacity  of  the  battery  both  during  the  charge  and  dis- 
charge, and  is  so  arranged  that  on  reading  full  charge  an 
auxiliary  tripping  coil  in  the  circuit  breaker  is  energised* 
thus  opening  the  circuit  between  the  battery  and  the  supply. 

The  tripping  coil  is  open-circuited  by  means  of  auxiliary 
contacts  on  the  charge  and  discharge  switch  when  the 
latter  is  set  for  operating  the  locomotive. 

When  batteries  are  fitted  which  consist  of  more  than  160 
cells  in  series,  they  are  divided  in  half  by  an  ironclad  single- 
pole sectional ising  switch  to  minimise  the  risk  of  shock 
when  the  cells  are  being  examined  and  tested. 

The  -main  cabling  is  ru#  in  steel  tubing. 

For  operation,  on  a trolley  system,  part  of  the  apparatus 
mentioned  above  is,  obviously,  not  required,  and  the  loco- 
motive is  then  fitted  with  a standard  current  collector,  fixed 
fo  a trolley  plank  firmly  secured  to  the  top  of  the  cab. 
A lightning  arrester  of  standard  tramway  type  is  also 
provided. 

In  the  locomotives  described  above  a wide  range  of  re? 
quirements  has  been  compassed  with  the  minimum  number 
of  types.  They  are  all  constructed  with  a view  to  operab 
ing  under  severe  conditions,  having  short  wheel  bases  ana 
being  of  robust  construction  to  withstand  the  vibration  £nd 
shocks  due  to  indifferent  track-  In  common  with  ml 
standard  electric  stock,,  they  $re  easy  to  operate,  can  be 
brought  to  rest  exactly  at  the  position  required,  And  Possess 
a high  land  constant  acceleration  up  to  a relatively  high 

In  conclusion,  it  is  believed  that  the  substitution 
trie  for  steam  traction  for  industrial  purposes  should 
materially  contribute  to  reducing  the  present-dav  cost  of 
production.  The  direct  saving  that  would  be  effected  is 
alone  sufficient  to  justify  the  most  careful  study  of  the 
question  by  all  users  of  industrial  locomotives.  But  m 
addition  there  would  be  a very  important  economy  effected 
in  the  national  coal  bill  owing  to  the  more  efficient  use  of 
that  product,  and  a still  further  saving  on  ton  miles  ol  coat 
hauled  on  the  railways.  It  may  fe  expected,  therefore, 
that  electric  industrial  haulage  will  result  in  increasingly 
efficient  and  economical  production  as  this  system  comes 
to  be  generally  adopted. 


The  ELLISON  CATALOGUE 
^of  Electric  Control  Gear 

I gives  full  particulars,  capacities,  dimen- 
sions and  prices  of  Ellison  Control  Gear. 
Please  ask  for  List  No.  60. 

GEORGE  ELLISON.  PERRY  BARB.  BIRMINGHAM 
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Questions  and  Answers  by  Practical  Han. 
sms 

Quisnoirs:  W*  invite  our  readers  to  tend  us  questions,  profitably  on 
tschnical  problems  that  have  orison  in  actual  praotioo.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  ” Answers  to  Correspondents  ” or  replies  will  be  incited  from  ess r 
reader s,  One  shilling  will  be  paid  for  the  question  which  wo  select'  for 
competitive  replies  in  this  column. 

Awswhrs:  A fee  of  10#.  will  be  paid' for  the  answer  which  see  consider 
shows  the  greatest  merit,  * and  5«.  for  the  one  see  select  ae  second  beet . 
In  fudging  the  replies,  importance  w*U  be  attached  to  doamsss  and  coss- 
ets cnees.  as  well  at  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  hit  opinion . the  answers 
received  do  net  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unacoeptsd,  should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  vapor  only,  and  if  diagrams  ore  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manueeript.  Com- 
petitors may  adopt  a " non % de  plume/ ’ but,  both  in  the  ease  ef  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  ef  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final. 

Commencing  with  Question  No,  101(.  a Diploma  of  Merit  wiU  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  priao  the  moot  times 
during  the  next  twelve  months. 

The  words  " Questions  and  Answers /•  or”  Q " and  '*  A r should  be 
placed  at  the  top  left-hand  earner  of  sM  Utters  intended  for  this  column. 


Question  No.  123. 

I desire  a protective  device  for  tripping  a circuit  breaker 
in  the  20  to  33  volt  generator  main  of  a motor  generator 
which  is  used  for  charging  a battery  of  12  cells.  The 
breaker  should  trip  under  ithe  following  conditions : — 

1.  When  a reverse  current  of  15  per  cent,  of  the  normal 

charging  current  flows  through  the  generator  arma- 
ture. 

2.  When  an  overload  of  50  per  cent,  flows  for  a predeter- 

mined period  of,  say,  10  minutes. 

3.  When  the  supply  pressure  to  the  motor  falls  to  50  per 

cent,  or  less  of  the  normal  supply  pressure.  The 
output  of  the  generator  is  300  amperes  at  20  volts. 

( Replies  to  Question  No,  123  must  be  received  not  later 
than  August  27,  1921.) 


Answers  to  Questions. 


Question  No.  119. 

There  were  some  fuse  boards  recently  delivered  to  our 
works.  The  fuse  clips  are  fixed  to  iron  rods  insulated  with- 
what  appears  to  be  mica  or  micanite.  I would  like  to  know 
how  mica  is  placed  round  the  iron  rods  in  this  manner,  and 
what  material  I shall  require  to  insulate  the  rods  if  a break- 
down should  occur. — “ Clip." 

REPLIES  TO  QUESTION  NO.  119. 

The  first  prize  (10s.)  has  been  awarded  to  “ D.  J. 
Wilson  **  for  the  following  reply:  — 

In  the  makers’  works  these  tubes  are  made  by  special 
machinery.  “Clip*’  will  find  it  much  cheaper  to  buy 
micanite  tubes  of  the  correct  size  and  saw  them  with  a fine 
tooth  hack-saw  to  the  required  length,  than  to  mould  them 
on  the  job.  They  can  be  purchased  (cut  to  length,  if 
desired),  from  the  firms  who  advertise  from  time  to  time 
in  Electricity. 

In  the  .event  ol%  breakdown,  with  no  ferrules  on  hand, 

1 hey  can  be  moulded  as  iollows,  using  thin  micanite  sheets 
for  small  tubes  and  thicker  for  the  larger  ones.  Cut  the 
micanite  sheet  into  strips  a little  wider  than  the  finished 
length  of  the  ferrule,  and  long  enough  to  make  two  or 
three  turns  round  the  ferrule. 

Procure  a turned  mandrel  slightly  smaller  than  the 
internal  diameter  of  the  ferrule  (the  mandrel  should  be 
slightly  tapered),  and  provided  with  a shoulder  of,  say, 

}.  in.  a side,  at  a distance  equal  in  length  to  the  length  of 
the  ferrule  from  one  end. 

Two  or  t'h^e  layefs  of  brown  paper  should  be  stuck  to 
the  mandrel  (with  shellac),  this  will  be  burned  during  the 
process  of  baking  and  will,  therefore,  facilitate  removal. 

The  strips  must  now  be  soaked  in  shellac  varnish  and 
then  bent  into  shape  around  the  mandrel.  This  must  be 
done  with  care  ; the  mandrel  may  be  fixed  in  the  vice. 


The  edge  of  the  micqpite  must  be  kept  in  to  the  shoulder, 
and  the  turns^  must  be  kept  as  tight  as  possible.  Bind 
temporarily  in  this  position  with  a few  turns  of  fine 
wire,  and  then  bake  by  holding  a chunk  of  red  hot  iron 
close  to  the  micanite.  When  the  varnish  has  burned  off* 
another  layer  of  micanite  must  be  wrapped  apd  burned  as 
before,  care  being  taken  to  remove  the  binding  wire  at 
each  stage.  If  any  layer  does  not  seem  to  have  stuck 
properly  to  its  mates,  it  must  be  revamished  and  baked 
until  it  does.  This  should  be  done  before  removing  the 
temporary  binder.  When  the  ferrule  is  a little  larger  than 
required,  it  should  be  taken  off  the  mandrel  and  filed  up 
all  over  (in  the  fingers),  making  the  outer  periphery  a 
little  sipaller  than  the  finished  size.  A brown  paper  coat 
should  be  shellaced  on  and  bound,  baking  slower  this  time 
in  the  motor  stove,  or  in  front  of  an  open  fire.  This  is  a 
messy  and  expensive  operation,  and  a reliable  substitute  can 
be  made  ip  half  the  tkne  by  using  one  continuous  strip  of 
leatheroid,  well  soaked  in  shellac,  and  baking  at  about 
180  degrees  F.  The  finishing  coat  should  be  of  tape,  fixed 
with  chatertons,  and  soaked  in  shellac  (after  taping),  drying 
rather  slower  this  time.  The  tape  should  be  narrow  com- 
pared to  the  length  of  the  ferrule. — 44  D.  J.  Wilson.’* 

The  second  prize  (5s.)  has  been  awarded  to  44  M.M.” 
for  the  following  reply  : — 

To  roll  mica  round  small  rods  will  be  found  to  be  a very 
difficult  operation.  Such  an  arrangement  was  produced  in 
America,  but  the  method  of  manufacture  was  a trade  secret. 
If  “Clip  ” must  have  mica,  the  material  known  as  44 mica 
cloth  ” might  be  found  satisfactory.  This  doth  is  made 
by  cementing  thin  pieces  of  mica  on  a ^exible  base ; the 
combination  may  be  rolled  round  pins  of  comparatively 
small  diameter.  Micanite  would  probably  do  far  the  pur- 
pose, provided  cost  was  not  excessive.  The  writer  recom- 
mends asbestos  for  the  required  purpose.  Cut  slips  of  good 
asbestos  millboard  to  suitable  dimensions  and  soak  them 
in  water.  While  the  asbestos  is  wet  it  may  he  wrapped 
round  the  pins  and  moulded  into  the  necessary  shape  and 
size.  When  dry,  the  asbestos  will  be  found'  to  be  quite 
firm.  It  would  be  a very  simple  matter  to  make  up  a few 
of  these  insulating  cylinders  on  formers,  and  thus  have 
a supply  ready  for  replacements. — UM.M.” 

Answers  To  Correspondents. 

Mr.  J.  Plummer,  (Peckham). — Many  thanks  for  your 
letter.  It  is  hardly  possible  for  us  to  look  through  every 
text  book  tc  see  if  prizewinners*  replies  arc  entirely  original. 
The  competition  judge  first  considers  the  question,  and  then 
selects  the  reply  which,  in  his  opinion,  meets  every  require-' 
ment  in  the  question.  We  desire  to  assure  you,  however, 
that,  as  far  as  wre  know',  original  replies  are  selected. — 
Editor,  Electricity.  


Reviews  of  Books,  &c. 

[Books  noticed  in  this  column  will  be  sent  from  Elec- 
tricity Office  to  any  Part  of  the  world , for  the  published 
price , plus  ten  per  cent , for  postage  {minimum  2d,)  and 
orders  wiU  be  appreciated. 

Power  House  Design.  By  Sir  John  F;'  C.  Snell.  2nd 
Edition.  Cr.  8vo,  535  pp.,  with  20  folding  plates  and  202 
illustrations.  (Longmans.  42s.  net.). — For  the  last  year 
or  so,  central  station  engineers,  plant  contractors  and 
engineering  students  have  been  looking  forward  with  keen 
interest  to  this  promised  new  edition  of  Sir  John  Snell’s 
•well-known  text  book,  and  now  that  it  has  been  published, 
a careful  perusal  thereof  convinces  us  that  it  well  deserves 
the  hearty  reception  it  is  sure  to  meet  with.  From  start 
to  finish  it  is  a first-class  work,  full  of  most  interesting  and 
valuable  data  and  (information  regarding  the  design  and 
construction  of  typical  power  stations,  together  with  well- 
reasoned  conclusions  based  on  their  working  results.  The 
author,  assisted  by  other  gentlemen,  to  wham  he  give9 
generous  acknowledgment,  has  gone  to  great  care  to  in- 
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dude  details  of  the  .ntost  up-to-dat^  machinery  and  <p4ant 
required  for  modern  power  houses.  The  examples  illus- 
trated range  from  Greenwich  to  Glasgow,  Belfast  to  Buenos 
Aires,  Barking  to  Bahia  Blanca,  New  York  to  Melbourne, 
and,  indeed,  all  that  may  be  deemed  “the  best  (practice  ” 
for  the  particular  requirements -of  the  case.  One  great 
drawback  to  which  Sir  John  refers  with  regret  is  that* 
owing  to  the  great  variations  in  prices  brought  about  by 
the  war,  he  has  had  to  base  all  his  cost  figures  on  pre-war 
priqes,  and  readers  must  allow  'for  thfe  in  figuring  out 
estimates,  \vhich  will  apply  to  the  country  in  which  they 
reside,  but  that  difficulty  must  be  faced  boldly,  and  as  the 
tendency  as  now  steadily  tending  to  a world-wide  reduction 
in  prices  for  both  materials  arid  labour,  the  difficulty  will 
gradually  tend  to  disappear.  At  any  rate,  as  a standard 
text  book,  it  can  be  recommended  to  our  readers  without 
hesitation.  . 


High-Tension  Switchgear.  By  Henry  E.  Poole.  118 
pp.,  26  figs.  (Pitman.  2s.  6d.  net.). — Little  need  be  said 
except  that  the  more  important , points  in  the  design  of  the 
leading  types  of  apparatus  employed  in  the  control  of*  H.T. 
electrical  plant  tare  dealt  with  in  a general  way.'  The 
subject  being  highly  specialised  and  most  intricate  does 
not  readily  lend  itself  to  this  kind  of  treatment,  and  the 
author  has  done  well  in  a difficult  position,  but'  a more 
general  or  a more  thorough1  treatment  of  such  a subject  is 
preferable.  Two-thirds  of  the  space  is  devoted  to  oil 
switches  and  the  remaining  third  to  isolating  links,  arrester 
gear,  fuses  and  testing.  A bibliography  of  papers  whence 
further  information  oil  the  apparatus  and  practice  referred 
to  may  be  found  is  given. 


Various  Items. 


PttStnal. — The  Rt.  Hon.  Earl  Buxton,  G.C.M.G.,  has 
accepted  an  invitation  to  join  the  board  of  the  British  Thomson 
Houston  Co.,  Ltd. 

Will.— The  will  of  Mr.  T.  R.  Gatehouse,  of  128,  Tulse  Hill,' 
S.W.,  late  editor  and  director  of  the  " Electrical  Review,  Ltd., 
has  been  proved  at  ^23,345. 

. For  8ale. — An  advertiser  has  for  sale  a complete  ten- way 
inter-communiCatfon  telephone  system,  in  perfect  working 
order.  For  particulars  see  a small  advertisement. 

Business  in.  South  Africa. — Mr.  W G.  Wickham  (H.M.  Senior 
Trade  Commissioner  in  S.A.)  is  at  present  in  this  country, 
and  will  discuss  trade  possibilities,  ete.,.  with  British  .firms. 
London  firms  who  are  desirous  of  consulting  Mr.  Wickham 
should  communicate  immediately  with  D.O.T,  (35,  Old  Queen 
Street,  S.W.i),  quoting  the  reference  3092/T.G.,  and  indicating 
briefly  the  subject  on  which  the  interview  is  desired.  * Mr. 
Wickham  will  subsequently  visit  some  of  the  principal  industrial 
centres  of  the  United  Kingdom. 

Ktiglllcy. — The  T.C.  has  received  an  intimation  that  the 
Corporation  E.L.  Order  giving  power  to  supply  electricity  for 
lighting  and  power  purposes  to  various  places  in  the  district  is 
to  come  into  operation  on  Sept.  1.  The  Order  has  been  held 
up  since  1915,  and  it  is  thought  tfiat,  npw.it  has  been  granted, 
there  will  be  a considerable  increase  in  the  revenue  of  the 
Electricity  Dept,  of  the  Corporation,  and  a new  high-tension 
overhead  cable  to  supply  power  to  large  stone  quarries  at  East- 
burn  and  to  augment  the  supply  to  the  Sutton  tiackless  tram 
route  is  already  being  laid,  and  many  inquiries  and  applications 
for  electric  supplies  from  the  districts  covered  by  the  new  Order 
have  been  received. 

The  Batti-WallahS. — This  well-known  society  is  asking  its 
members  to  vote  on  various  subjects,  including  the  following  : — 
the  day  of  the  week,  Monday  or  Friday,  most  convenient  for 
the  nine  monthly  luncheons,  whether  the  Holborn  Restaurant 
or  the  Hotel  Cecil  is  preferred.  . The  question  of  the  number 
of  “ Informals,”  a Ball,  Smoker,  Golf  and  Tennis  Tournament, 
Summer  Outing  up  the  River,  etc.,  are  also  on  the  list  for  sug- 
gestions, as  is  the  proposed  date, of  the  annual  dinner  (March  31) 
and  the  resumption  of  the  quarterly  Journal.  The  society  is 
showing  many  signs  of  vigour,  and  we  hope  that  the  Hon. 
Ent.  Sec.,  Mr.  A.  J.  Greenly  (37-8,  Strand,  W.C.2),  will  receive 
all  the  forms  carefully  filled  up. 

Tit*  Government  Accounts. — In  the  third  report  of  the  Com- 
mittee of  Public  Accounts  reference  is  made  to  the  question  of 


Government  Accounts  not  always  being  presented  .in  compar- 
able form.  The  report  states  : — " We  regard  the  institution  and 
businesslike  compilation  of  these  trading  accounts  as  of  the 
greatest  importance  in  affording  an  effective  instrument  to 
bring  about  economies.  As  a small  illustration. we  may  refer 
to  the  comparative  cost  of  two-power  stations,  both  under  the 
Postmaster-General,  which  is  revealed  in  the  accounts  now 
for  the  first  time  published  and  brought  under  scrutiny.  In 
one  case  the  unit  tost  works  out  at  2.92d„  in  the  other  (a  very 
much  smaller  concern)  at  6.52d,  The  latter  station  has  now 
been  ordered  to  be  closed  down.*’ 


Trade  Notes, 


Grey  and  Go.  (S.  T.  Oldridge),  of  7,  Market  Place,  Oxford 
Circus,  W.i,  announce  that  they  have  succeeded  in  producing 
a substitute  for  platinum.  It  is  called  “ Platact,”  and  there 
is  claimed  fer  it  low  cost,  convenience  in  handling,  long  lile 
and  increased  conductivity. 

It  is  announced  by  the  manufacturers  of  " Xcel  ” heating 
and  cooking  appliances,  the  Automatic  Telephone  Mil  If.  Go., 

Ltd.  (Milton  Road,  Edge  Lane,  Liverpool),  that  they  have 
recently  made  considerable  reductions  in  price. 

Particulars  of  a new  calling  System  to  find  any’’  one  of  45  men 
scattered  throughout  a works  or  other  industrial  organisation 
and  to  bring  them  to  the  nearest  inter-departmental  telephone 
in  the  minimum  time  are  given  in  a descriptive  pamphlet  just 
issued  by  Dictograph  Telephones*  Ltd.  (Aurelia  Road,  Mitcham 
Road,  Croydon).  The  system  is  distinct  from  the  telephone, 
and  consists  of  a line  of  bells,  horns,  buzzers,  or  other  signals 
distributed  throughout  the  works  and  operated  from  a sending 
instrument  near  the  exchange.  Each  individual  has  a special 
call,  which  is  repeated  at  intervals  till  he  answers  the  telephone. 

The  8un  Electrical  Co.,  Ltd.  (118  and  120,  Charing  Cross  Road, 
W.C.  2),  have  just  issued  a number  of  leaflets  and  a booklet  deal- 
ing with  the  ABC  Super  Electric  Washing  Machine  and  ABC 
Ironer — a device  which  justly  enables  the  complete  device  to  be 
designated  the  A B C Electric  Laundress.  For  a full  description 
see  the  issue  orELECTRicify  for  June  to,  page  317.  Inter- 

ested readers  should  apply  to  the  Sun  Co.  for  copies  of  the  leaflet. 


Telegrams  :—**  Mi  cam  ini,  Wafadsonth,  London.*'  Telephone : Putney  405, 

BRITISH  MICACo  .Ltd 

(Contractors  to  H.M.  Government.) 

ELECTRICAL  INSULATING  MATERIAL  MANUFACTURERS 
Lebanon  Road  Works,  Wandsworth.  London.  S.W.  18. 

MICA,  COMMUTATOR  SEGMENTS,  MICANITE  SHEETS,  TUBES, 
RINGS,  WASHERS,  MICA  POWDER,  FIBRE,  PRE8SPAHN  AND 
INSULATING  PAPERS,  CLOTHS,  TAPES,  Ac.  MICA  IMPORTERS. 


CONNOLLY’S  (BLACKLEY)  Lt<L, 

MANCHESTER. 

Insulated  Wires  and  Gables  of 
all  Descriptions. 


You  may  handle 

LIVE  WIRES 

WITH 

M OS  E LEY’S 
PURE  PARR 

RUBBER  GLOVES 

, SOFT,  DURABLE. 
Sample  9/6,  sent  on  approval. 


DAVID  MOSELEY  & SONS,  LTD., 

ARDWICK,  MANCHESTER  
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NOTES  ON  ASYNCHRONOUS  GENERATORS. 
By  J.  W.  Rogers. 

Notwithstanding  the  fact  that  the  asynchronous 
generator  possesses  certain  advantages  when  operated 
in  conjunction  with  synchronous  machinery  on  large 
alternating  current  systems,  there  are  comparatively 
few  examples  of  its  application  in  modem  practice. 

The  asynchronous  generator  possesses  several  operat- 
ing characteristics  which*  can  be  more  readily  under- 
stood by  considering  a few  elementary  facts  connected 
with  the  -working  of  an  induction  motor,  as  this  type 
of  machine  can  be  operated  as  a generator  under  cer- 
tain conditions.  With  reference  to  the  three-phase 
type  of  induction,  motor,  when  a three-phase  current 
is  supplied  to  i{ts  primary  winding,  a rotating  magnetic 
field  is  set  up,  which  also  passes  through  the  secondary 
winding,  generating  therein*  a series  of  alternating 
E.M.F.s  which  cause  currents  to  flow  in  it. 

The  reaction  which  takes  place  between  these  in- 
duced currents  and  the  rotating  magnetic  field  causes 
the  motor  to  rotate  at  a speed  approaching  its  syn- 
chronous vallue. 

The  rotating  magnetic  field  due  to  the  primary  cur- 
rent revolves  round  the  rotor  at  a constant  synchronous 
speed,  which  depends  upon  the). frequency  of  the  supply 
current,  and  varies  inversely  with  the  number  of  poles 
on  the  motor. 

As  the  currents  induced  in  the  rotor  winding  tend 
to  oppose  the  motion  producing  them,  the  rotor  will 
revolve  in  the  same  direction  as  the  rotating  field  set 
Up  by  the  supply  current,  the  tendency  (being  to  pre- 
vent its  conductors  'being  cut  by  the  field.  If  it  were 
possible  for  the  rotor  to  run  at  its  synchronous  speed 
{while  the  machine  was  running  as  a motor)  it  would 
cease  to  be  acted  upon  inductively,  and  would,  there- 
fore, exert  no  turning  effort,  chile  to  the  fact  that 
under  these  conditions  thle  rotor  and  rotating  field 
would  be  stationary  with  regard  to  each  other,  con- 
sequently no  induced  currents,  which  are  necessary  for 
developing  a torque,  would  be  generated  in  . the  rotor 
winding. 

The  difference  between  the  “no  load”  and* thejSKn- 
cHronous  speeds  of  an  induction  motor  is  termeifySie 
slip ; it  is  expressed  as  a percentage  of  the ^syn- 
chronous speed,  and  varies  with  the  load  on  the  motor. 


When  power  is  supplied  to  drive  the  rotor  at  a 
higher  speed  than  that  of  the  rotating  magnetic  field 
the  angular  speed  of  the  latter,  also!  the  slip  and  torque, 
will  be  negative,  consequently  the  machine  will  act  as 
an  asynchronous  generator,  hut  only  under  certain 
conditions. 

As  an  induction  motor  is  not  self-exciting,  it  will 
not  generate  any  voltage  when  driven  above  its  syn- 
chronous speed. 

If,  however,  such  a machine  has  its  stator  winding 
connected  to  a three-phase  system,  and  the  rotor  be 
driven  above  its  synchronous  speed  by  power  supplied 
to. the  shaft,  the  E.M.F.  generated  will  be  higher  than 
the  impressed  voltage,  therefore  the  direction  of  the 
current  in  the  rotor  windings  will  be  directly  opposite 
to  that  when  the  machine  is  motoring. 

A reversal  of  the  rotor  current  will  cause  a reversal 
of  the  stator  current,  therefore  the  .machine  would  be 
operating  as  an  asynchronous  generator,  and’  deliver 
current  at  the  same  voltage  and  frequency  to  the  supply 
system.  , 

The  current  returned  to  the  system  would  depend 
upon  the  speed  and  resistance  of  the  rotor  windings, 
and  if  the  value  of  this  resistance'  was  kept  constant 
the  current  would  depend  upon  the  speed  and  fre- 
quency. 

When  an  asynchronous  generator  is  operating  under 
the  above  conditions,  it  acts  as  a booster  and  increases 
the  line  voltage,  the  value  of  the  voltage  generated  de- 
pending upon  the  general  cbaracteristibs  of  the 
machine,  such  as  its  effective  reactance  and  the  line 
current. 

s If  an  induction  motor  is  only  driven  at  its  syn- 
chronous speed  while  connected  Itot  .the  supply  system, 
it  follows  from  the  above  remarks  that  no  current  will 
be  generated  in  the  rotor  windings. 

Although  the  machine  would  be  neither  generating 
nor  motoring  under  these  conditions,  it  would  still  be 
taking  a small  wattless  current  from  the  system  to 
supply  the  magnetising  losses. 

It  is  of  interest  to  note  (that  when  an  induction 
machine  is  run  in  the  opposite  direction  to  its  normal 
rotation  as  a motor  it  'will  not  return  Current  to  the 
system,  but  takes  sufficient  energy  therefrom  to  supply 
all  the  magnetising  losses,  and  if  the  normal  voltage 
is  applied  too  the  stator  windings  under  the  above  con- 
ditions, the  current  will  exceed  its  locked  value  unless 
a high  resistance  is  inserted  in  the  rotor  circuit. 

As  the  frequency  of  the  rotor  currents  is  directly 
proportional  to  the  product  of  the  slip  (expressed  as  a 
percentage  of  the  synchronous  speed)  and  the  frequency 
of  the  stator  current,  it  would  be  about  double  that 
of  the  latter  when  the  machine  was  running  at  its  syn- 
chronous speed  tinder  the  above  conditions.  The  cur- 
rent flowing  in  the  stator  -winding  of  an  asynchronous 
generator  may  be  divided  into  two  components,  viz.  : — 

(a)  An  energy  current  supplied  to  the  load. 

{b)  A wattless  or  magnetising  current,  which  must 
be  supplied  by  the  synchronous  plant  working  on  the 
system. 

The  chief  disadvantage  of  an  asynchronous  genera- 
tor is  that  its  power  factor  is  always  less  than  unity, 
unless  the  lagging  Wattless  component  which1  causes 
this  reduction  is  ^compensated  by  a separate  over- 
excited synchronous  motor,  or  other  leading  com- 
ponent, so  far  as  its  current  input  is  concerned. 

As  the  wattless  or  magnetising  current  must  be  sup- 
plied from  the  system^  if  the  synchronous  generating 
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plant  be  shut  down,  the  synchronous  generator  would 
be  deprived  of  its  excitation,  consequently  its  voltage 
would  drop  fca  zero. 

(Operating  Characteristics  of  Asynchronous  Genera - 
tors. — The  operating  characteristics  of  asynchronous 
generators  are  su»ch  that  it  is  only  necessary  to  nun 
the  machines  up  to  or  near  their  synchronous  speed 
before  connecting  them  to  the  system,  which  renders 
synchronising  gear,  also  skilled  attention,  unneces- 
sary, as  all  regulation  is  effected  on  the  synchronous 
generating  plant. 

These  advantages  are  of  considerable  service  in 
power  stations  liable  to  a sudden  increase  in  load,  as 
the  asynchronous  generators  can  be  run  light  as  in- 
duction motors  at  speeds  just  below  synchronism  until 
they  are  required  to  pick  up  the  load,  which  is  effected 
by  simply  raising  the  speed  of  their  driving  units. 

The  operating  characteristics  of  an  asynchronous 
generator,  when  working  in  parallel  with  synchronous 
plant,  may  be  considered  as  follows : — 

Under  these  conditions  the  frequency  of  the  system 
is  determined  by  that  of  the  synchronous  plant,  and 
when  the  speed  of!  the  latter  is  reduced  the  asyn- 
chronous generator  iwilli  pick  up  more  load  due  to  the 
increased  slip  between  its  rotor  and  the  rotating  mag- 
netic field  set  up  by  the  stator  current. 

When  an  increase  in  load  occurs  on  the  system  it 
is  first  taken  up  by  the  synchronous  plant,  the  speed  of 
which  is  slightly  decreased.  This  speed  reduction 
causes  a corresponding  decrease  in  the  speed  of  the 
rotating  fields  on  the  asynchronous  generators,  which 
would  then  .pick  up  the  load. 

The  parallel  operation  of  asynchronous  and  syn- 
chronous generators  has  also  a tendency  to  minimise 
the  rush  of  current,,  whilch  occurs  when  a shbrt  circuit 
takes  place  on  the  system. 

This  is  due  to  the  fact  that  a dead  short  circuit 
would  cause  the  terminal  voltage  of  the  synchronous 
generators  to  drop  nearly  to  zero,  consequently  the 
asynchronous  machines  would  lose  their  field  and  gene- 
rate no  current. 

It  follows,  therefore,  that  asynchronous  generators 
are  not  liable  to  be  damaged  by  short  circuits,  and 
they  may  be  connected  to  the  system  without  syn- 
chronising after  the  short  circuit  has  been  removed, 
when  they  will . immediately  take  up  vthe  load  if  the 
synchronous  plant  in  operation  is  of  sufficient  capacity 
to  supply  the  necessary  magnetising  current. 

As  regards  the  question  of  power  factor,  it  must  be 
admitted  that  the  operating  characteristics  of  an  asyn- 
chronous genreator  have  a bad  effect  on  the  system,  as 
it  tends  to  increase  the  wattless  currents  already  exist- 
ing therein,  due  to  an  inductive  load. 

As!  it  is  of  considerable  importance  to  keep  the  power 
factor  of  alternating  current  systems  as  high  as  pos- 
sible, the  effect  an  asynchronous  generator  has  on  the 
system  can  only  be  regarded  as  a serious  disadvantage. 

The  wattless  currents  required  by  asynchronous  gene- 
rators can  be  conveniently  supplied  by  synchronous 
motors  when  these  form  part  of  the  load  on  a system. 
When  there  is  sufficient  synchronous  motor  capacity 
available  on  a system  it  is  not  tiecessary  to  run  syn- 
chronous generators  in  parallel  with  asynchronous 
machines,  but  the  necessity  for  starting  and  exciting 
these  motors  from  some  auxiliary  plant  must  be 
taken  into  account,  when  considering  the  advantages 
of  either  method  of  supplying  the  wattless  currents 
required  by  asynchronous  plant. 


The  above  considerations  indicate  that  it  is  simply 
a question  of  providing  the  wattless  current  to  obtain 
satisfactory  operation  of  asynchronous  generators. 

Although  a'  large  amount  of  capacity  will 'assist  in 
balancing  the  wattless  component,  the  capacity  which 
exists  in  a system  under  normal  conditions  is  not 
sufficient  for  this  purpose. 

The  chief  disadvantage  of  the  asynchronous  gene- 
rator its  that  it  is  necessary  to  have  synchronous  plant 
operating  on  the  system  to  supply  the  wattless  current, H 
and  for  this  reason  it  is  considered  unsuitable  for  ordi- 
nary central-station  service. 

As  is  well  known,  synchronous  motors  are  capable 
of  delivering  mechanical  power,  in  addition  to  supplying 
the  wattless  currents  in  a system,  and  when  these 
machines  are  operating  under  such  conditions^  it  js 
generally  advantageous  to  employ  asynchronous  gene- 
rators. 

The  regenerative  characteristic  of  asynchronous 
motors  is  of  considerable  sendee  when  these  machines 
are  used  for  traction  \Vork,  as  they  Nai’e  capable  of 
acting  as  brakes  and  returning  current  to  the  system 
when  trains  are  descending  gradients.  „ 

Although  the  application  of  the  asynchronous  gene- 
rator is  of  considerable  service  in  large  alternating  cur- 
rent ppwer  plants,  there  is  little  scope  for  its  advan- 
tages in  ordinary  central-station  practice,  due  to  the 
fact  that  it  is  not  self-exci  ring  and  increases  the  watt- 
less currents  in  the  system. 

THE  BRITISH  “ BULL.  ” 

An  Electric  Lighting  Set  for  .House  or  Farm. 

The  advantages  of  electricity  for  lighting  and  small  power 
purposes  in  the  home,  farm  and  factory,  as  repeatedly 
referred  to  and  appreciated  by  most  people,  render  its  pro- 
vision an  economic  necessity;  and  this  aspect  will  not  further 
be  considered  here.  In  this  country  the  slow  proceedings 
with  regard  to  the  formation  of  . the  much  advertised  * elec- 
tricity districts,  ” whereby  many  had  been  led  to  hope  for 
a cheap  supply  of  electricity  all  over  the  country  from 
generating  stations,  show  that,  after  all,  progress  will  be 
probably  made  only  on  pre-existing  lines,  and  the  self-con- 
tained set  i9  destined  to  provide  the  supply  for  many  a 
house,  farm  and  factor}',  as  well  as  for  many  railway 
stations,  churches,  hospitals,  schools,  clubs,  hotels,  kinemas,. 
etc.,  while  it  has  a further  use  on  yachts,  trawlers  and 
other  vessels  of  moderate  size. 

Prime  necessities  to  be  embodied  in  the  design  oT  such 
sets  are  reliability,  robustness  and  efficiency,  the  two  former 
needing  substantial  construction  and  a moderate  speed.  A 
recent  i kw.  set  embodying  these  points  is  the  “"Bull  ” 
lighting  set,  marketed  by  Agricultural  and  General* 
Engineers,  Ltd.  (Central  House,  Kingswav,  W.C.2),  the 
engine  being  manufactured  by  the  well-known  firm  of' 
Peter  Brotherhood,  Ltd  , of  Peterborough,  and  the  gener- 
ator by  A G E.  Electric  Motors,  Ltd.,  of  Stowmarket,  both 
of  which  firms  are  now  branches  of  the  former. 

The  engine  is  of  the  four-cycle  type,  suitable  for  petrol, 
benzol  or  town  gas.  It  is  of  novel  and  simple  construction, 
containing  fewer  parts,  it  is  claimed,  than  any  other  four- 
stroke  engine.  A special  feature  is  the  combustion  cham- 
ber, designed  to  ensure  perfect  combustion  and  h’gh  fuel 
economy,  whilst  the  water  jacket  is  readily  accessible  for 
cleaning  bv  removal  of  the  cover,  snd  the  entire  construc- 
tion, including  the  governor,  follows  most  approved  lines. 
The  flexible  coupling  consists  of  rows  of  “ Ferodo  ” rings 
carried  on  bolts  secured  to  the  generator,  and  fitting  into 
corresponding  holes  in  the  engine  fly-wheel,  a construc- 
tion which  makes  it  possible  to  remove  the  generator 
altogether,  without  dismantling  the  engine,  should  this  be- 
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•desired  at  any  time.  The  generator  frame  is  of  forged  steel, 
with  detachable  steel  pole  pieces  fitted  with  laminated  tips. 
The  brushes  have  ample  contact  area,  are  adjustable  for 
pressure  aind  position,  and  are  easily  accessible. 

As  shown  in  Fig.  1 , the  switchboard  is  carried  on  brackets 
bolted  to  the  generator  casing,  and,can  be  supplied  in  two 
standard  types.  A and  B.  In  type  A,  as  illustrated,  a -hand- 
operated  starter  provided  with  insulated  contacts  is  arranged 
to  short-circuit  the  •magneto  when  in  the  off  position.  A 
small  catch  (normally  held  out  of  action  by  gravity)  is 
provided,  which  is  capable  of  holding  the  starter  handle 
in  an  intermediate  position  to  allow  for  hand-starting  the 
engine  should  this  at  any  time  be  necessary.  As  the  handle 
is  moved  across  the  quadrant  the  battery  drives  the  dynamo 
as  a motor,  aqd  as  soon  as  the  engine  attains  speed  a 
current  is  generated  which  either  passes  to  the  battery  or 
the  lights.  Contacts  are  arranged  to  alter  the  number  of 
cells  to  give  a reasonably  constant  voltage  on  the  lights, 


Fig.  1. 


'while  charging,  and  the  handle  is  held  in.  the  charging 
position  by  a magnet  so  long  as  is  required,  or  until  the 
battery  is  fully  charged.  In  the  event  of  the  fuel  supply 
being  cut  off  the  starter  will  immediately  return  to  the  oft 
position  and  the  whole  set  will  be  shut  down  automatically. 
A very  special  feature,  which  adds  to  the  reliablity  of  the 
reverse  current  and  overload  tripping  switch,  is  that  it  is 
pqlarised  from  the  battery,  and  no  permanent  magnet  of 
any  kind  is  used  on  this  pare  of  the  equipment.  The 
mechanism  is,  therefore,  unaffected  even  should  a very  Heavy 
Current  be  accidentally  passed  through  it.  Stated  shortly, 
this  arrangement  provides  self-starting,  iby  moving  over  a 
lever,  and  automatic  stopping  in  case  of  lack  of  fuel  or 
other  causes. 

In  type  B,  a starting  switch,  which  is  automatically 
released  as  soon  as  the  epgine  starts  and,  at  the  same  time, 
automatically  keeps  the  voltage  on  the  lamps  approximately 
constant  during  both  charging  and  discharging,  is  included. 
The  current  passing  into  or  from  the  battery  is  registered 
by  an  ammeter  having  a central  zero  position,  and  the  state 
of  the  battery  is  indicated  bv  a meter,  which  has  a scale 
matked  “ Battery  Empty,”  “ Battery  Full.**  This  meter 
is  worked  from  the  battery  voltage,  and  contacts  are  pro- 
vided so  that  when  the  battery  is  empty  a warning  signal, 
such  as  a bell,  can  be  rung,  and  when  the  battery  is  full 
a hand  on  the  meter  closes  contacts  and  automatically  shuts 


down  the  set.  If  it  is  wished  to  shut  down  the  set  before 
the  battery  is  full  a press  button  is  provided  for  this  purpose, 
and  connections  can  be  taken  from  the  board  to  a switch, 
enabling  the  set  to  be-controlled  from  a distance  should  it 
be  so  desired.  Alternatively,  the  board  can  be  fitted  with 
an  ampere-hour  meter  indicating,  the  current  passed  into  or 
from  the  battery,  and  enabling  the  latter  to  be  charged,  to 
a predetermined  amount.  The  separate  volt  and  ammeters 


are,  however,  Recommended.  In  brief,  this  arrangement 
provides  self-starting,  automatic  control  of  running  periods, 
warning-  of  becoming  exhausted  and  practically  constant 
lighting  effect. 

Further  details  of  the  set  can  be  gathered  from  Fig.  2. 

The  usual  battery  supplied  is  of  a standard  British  make 
of  yz  or  120  amp. -hr.  capacity,  and  the  complete  set  is 
available  as  follows:  — 


Type. 

R.P.M. 

Volts.  *C.P.  from  Bat- 
tery for  10  hrs. 

*C.P.  with  Eng- 
gine  running. 

1 

1250 

24 

345 

1205 

IA 

I250 

24 

575 

1 535 

IB 

13OO 

25 

360 

1360 

TC 

130° 

25 

600 

1600 

ID 

1300 

5° 

720 

1720 

*Using  Gasfilled  Lamps. 


With  regard  to  cost  of  < peration,  the  Company  themselves 
say : 

“No  exact  figure  can  be  given  'for  thi's  item  without 
knowledge  of  the  actual  conditions  under  which  any  given 
set  is  working,  as  much  depends  on  the  number  of  running 
hours,  load  and  other  factors.  Assuming,  however,  the 
plant  to  be  installed  for  lighting  purposes  in  a house  of 
moderate  size  with  a total  of,  say,  40  J-watt  lamps  averag- 
ing 12-candle  power  each,  of  which,  experience  shows,  not 
more  than  12  are,  as  a rule,  burning  at  a time,  the  72 
ampere  hour  battery’  will  supply  the  necessary  power  for 
24  hours  without  recharging  (120-A.H.  battery  would  give 
40  hours  under  the  same  conditions),  and  the  plant  would 
therefore  be  required  to  run  on  an  average  not  more  than 
five  or  six  hours  per  week  throughout  the  year. 

“The  cost  of  running  with  petrol  at  3s.  6d.  per  gallon 
would  be  about  67]d.  per  hour,  and  with  town  gas  at  5s. 
per  1,000  feet  about  3d.  for  the  same  period.  The  total 
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weekly  running  cost  would  therefore  vary  from  approxi- 
mately is.  6d.  to  3s.  for  a house  of  the- size  negation ed.” 

Further,  they  have  prepared  & graph  showing  the  cost  of 
operation,  some  of  the  values  being-  as  under  : 


Fuel. — Cost  of  Fuel 
{or  per  1,000  cu. 
ft.  per  gallon). 

Petrol  or 
Paraffin 


Gas 


IN 


Gas  Burnt 
Inverted 
Mantle 
Gas  Burnt  in 
Upright 
Mantle 


/ IS. 

J 2S. 

1 3S. 

\ 4s. 

1 4s* 

{ 6s. 

| 8s. 

( 4s* 

1 6s. 

( 8s. 

| 4s 

( 6s. 

8s. 

Cost  per  100  C.P .-hrs. 
*(with  Gasfilled 
Lamps.) 

.nd.* 
.22d.* 
.32d.* 
•42d.* 
.13d.* 
.2od.* 
.27d.* 

-39d. 
•59d. 
•75^. 
•74d. 

i.iod. 
i-46d. 


TRAIN  LIGHTING  MAINTENANCE. 

By  H.  S.  B.  Robinson. 

Only  a slight  knowledge  of  the  traffic  conditions  is  neces- 
sary to  enable  the  reader  to  readily  understand  that  the 
position  occupied  by  railway  generators,  like  that  of  tram- 
way "tnotors,  renders  the  machines  extremely  liable  to  break- 
downs, and  unless  special  precautions  are  taken  great  in- 
convenience will  be  caused  to  passengers,  especially  on  long 
distance  trains.  In  addition  to  the  generators,  the  batteries 
apd  cut-outs  also  require  special  attention,  from  which  it 
will  be  seen  that  maintenance  Work  in  connection  with 
train  lighting  equipments  is  a matter  of  utmost  importance, 
as  failure  on  long-distance  trains  cannot  be  rectified  until 
arrival  at  destination.  It  is  proposed,  therefore,  to  deal 
with  these  componets  in  the  order  mentioned. 

Dynamo. — When  testing-,  it  must  not  be  forgotten  that 
the  machine  is  designed  to  run  only  on  a closed  circuit 
such  as  that  provided  by  the  battery.  In  case  of  a failure 
of  the  belt  and  to  prevent  the  dynamo  swinging  down,  a 
chain  should  be  slung  round  the  machine  or  a tension  rod 
may  be  provided.  The  belt,  if  properly  arranged,  should 
not  slip,  no  matter  what  the  speecf  may  be,  as  the  correct 
tension  is  given  by  the  weight  of  the  dynamo,  which  is 
slung  out  of  the  vertical,  the  covers  of  the  oil  wells  of 
course  remaining  in  horizontal  position.  The  oil  wells  must 
on  no  account  be  filled  higher  than  the  overflow  pipe, 
the  closing  plug  of  which  should  be  unscrewed  during 
filling.  The  actual  level  of  the  oil  should  be  some  5 inches 
from  the  lid  of  the  oil  well. 

Battery. — Should  it  be  considered  advisable  at  any  time 
to  charge  the  battery  at  the  maximum*  rate  in  spite  of 
the  regulator,  as,  for  instance,  after  a coach  has  been  in 
the  shops  or  on  a siding  for  some  time,  the  operation  of  the 
regulator  in  respect  of  over-charge  can  be  tem- 
porarily stayed  by  closing  the  short-circuiting  switch.  \\'hr~ 
cells  are  fitted  with  indicators  the  state  of  charge,  as  well 
as  the  level  of  the  electrolyte,  may  be  seen  at  a glance,  as, 
for  instance,  one  (pale  blue)  floating  bead  would  indicate 
that  the  cell  is  nearly  discharged,  two  (pale  blue  and  yel- 
low) beads  about  a quarter  discharged,  three  (pale  blue, 
yellow  and  dark  blue)  beads  fully  charged.  On  no  account 
should  the  pale  blue  bead  be  allowed  to  sink,  as  this 
indicates  that  the  cell  is  completely  exhausted.  The  cells 
must  not  be  allowed  to  stand  discharged,  but  must  be 
kept  filled  with  electrolyte  so  that  the  plates  are  covered 
at  least  half  an  inch.  Loss  due-  to  evaporation  can  be 
made  good  by  adding  distilled  or  pure  rain  water.  If  the 
cells  are  only  used  at  intervals  an  extra  charge  once  a 
week  for  about  two  hours  will  keep  them  in  good  condition. 
All  metal  connections  should  be  kept  smeared  with  vaseline 
to  prevent  corrosion.  Proper  ventilation  is  necessarv  for 
the  gases  to  escape,  and  on  no  account  must  a naked  light 
be  brought  near  the  cells  when  charging.  In  connecting 


the  cells,  the  surfaces  df  the  lugs  of  both  flexible  connector 
and  sections  should  be  scraped  clean  and  the  bolts,  nuts* 
and  washers  smeared  with-  vaseline  before  and  after  they 
are  tightly  screwed  up. 

Cut-out. — To  test  the  cut-out,  connect  to  dypamo  and 
lift  up  the  armature  of  the  relay.  The  switch  arm  should 
then  be  automatically  held  on  the  “off”  position  and  the 
relay  armature  should  assume  its  original  position  on  being 
released.  The  cut-out  lever  must'  on  no  account  be  pushed 
into  the  switch  by  hand  unless  the  battery  connection  is 
previously  broken,  the  cadbon  break  must,  of  course,  be  in 
good  adjustment. 

Main  Fuse. — Should  the  main  fuse  blow  from  any  cause 
and  not  be  immediately  replaced,  the  dynamo  will  "run  on 
open  circuit,  and  the  effect  will  be  that  the  shunt  field 
current  will  rise  above  the  normal.  To  protect  the  wind* 
ings,  the  shunt  field  fuses  will  then  also  blow.  It  follows,, 
therefore,  that  when  replacing  a broken  shunt  fuse  atten- 
tion must  be  given  to  the  main  fuse  that  it  is  intact,  as 
otherwise  the  former  fuse  will  immediately  blow  again.. 
Inserting  heavier  fuse,  wire  than  is  actually  required  may 
be  attended  with  serious  consequences  for  the  windings,  as 
may  be  gathered  from  above  remarks. 

Resistance. — In  equipments  where  first  eost  is  of  such  im«^ 
portance  that  the  use  of  a regulator  is  not  considered  neces- 
sary, a lamp  resistance  should  most  certainly  be  employed. 
This  automatically  inserts  resistance  in  the  lighting  ciccuit 
whenever  the  necessary  charging  voltage  of  the  battery 
exceeds  the  working  voltage  of  the  lamps.  Its  action  is 
necessarily  much  less  precise  than  that  of  the  regulator* 
but  excessive  over-running  of  the  lamps  is  effectually  pre- 
vented. >■■  ■■  - ■■■  ■■■  . 

SOUTH  AFRICAN  TRADE. 

In  the  report  prepared  by  Mr.  W.  G.  Wickham  (H.M^ 
Senior  Trade  Commissioner),  and  just  issued  by  H.M. 
Stationery  Office  at  is.  3d.,  reference  is  made  to  the  back- 
wardness of  the  engineering  industry  and  the  need  of  gener- 
ating stations  for  more  plant.  As  regards  trade  prospects* 
Mr.  Wickham  states  that  there  is  no  reason  to  suppose 
that  the  market  is  seriously  over-stocked,  and  now  that 
the  bulk  of  orders  placed  overseas  have  been  filled,  it  5a 
probable  that  the  situation  will  rapidly  right  itself.  In, 
spite  of  financial  difficulties  there  has  been  no  material  or 
general  break  in  local  prices.  Demand  is  not  likely  to 
become  normal  until  local  prices  become  easier.^  Even  so, 
British  manufacturers  must  realise  that  while  the  local 
industry  may  not  at  present  be  capable  of  supplying  local 
needs  in  full  as  in  Australia  and  the  Argentine,  the  potential 
demands  for  imports  of  the  South  African  market  have 
been  permanently  reduced  as  the  result  of  the  develop- 
ments of  the  past  few  years. 

It  is  interesting  to  note  that  with  regard  to  imports 
of  electrical  machinery  and  material  other  than  cables  and 
wTires  the  U.S.A.  supplied  £377,000  out  of  ;£i,  177,000 
worth,  a very  much  reduced  proportion. 

Coming  to  University  Education,  it  is  noted  that  im- 
portant developments  are  in  progress.  Capetown  is  building 
a university  on  an  ample  scale.  Johannesburg  has  con- 
verted its  School  of  Mines  and  Technology  into  a Univer- 
sity College,  and  is  hoping  for  a charter  to  create  an  inde- 
pendent  University.  In  both  cases  new  buildings  and  new 
equipment  are  involved,  and  excellent  opportunities  are 
afforded  to  British  manufacturers  of  being  first  in  the  field 
with  donations  of  apparatus,  machinery  and  other  equip- 
ment for  laboratories,  both  scientific  and  engineering.  There 
is  probably  no  form  of  advertisement — to  put  it  on  its 
lowest  plane — so  remunerative  as  making  sure  that  the  ris- 
ing generation  of  chemists  and  engineers  are  taught  as 
household  words  the  names  of  the  makers  of  plant  and 
apparatus.  Optical  instruments,  laboratory  supplies,  assay 
apparatus,  testing  machines  and  instruments,  engines, 
machine  tools  of  all  kinds,  all  find  a place  in  such  educa- 
tional institutions,  and  the  makers  of  such  who  are  fortu- 
nate enough  to  obtain  a place  for  their  makes  in  college 
laboratories  have  an  obvious  advantage  over  their  rivals 
in  all  succeeding  years. 
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d few  words  on  jQ 


L •r'SlV*?-. 


One  might  write  a volume  on  each  of  the  many 
virtues  of  Mazda  Lamps,  For  the  sake  of  brevity, 
however,  the  whole  story  may  be  summed  up  in 
the  phrase : “ Mazda  means  maximum  light  at 
minimum  cost.”  By  using  Mazda  Lamps  you  are 
bound  either  to  gain  light  or  to  save  money. 


Our  Illuminating  Engineers 
will  bt  glad  to  amplify 
these  M few  words  ” by  show* 
ing  you  how  to  use  Mazda 
Lamps  to  the  best  advantage 


Qraum. 
Wire 


Electric  lamps 


Mule  in  Rugby 


TTAe  British  Thomson-Houston  Co  Ltd 

Mazda  House.  77  Upper  Thames  Street.  Londoo.  K.C^ 
Works:  Rugby.  Willesden,  Coventry  and  Birmingham 
Branches  in  all  large  towns 
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A BUSINESS 


NECESSITY  ! 

THE  EQUIPMENT  OF  OFFICE 
OR  FACTORY  IS  INCOMPLETE 
WITHOUT 

Western  - Electric 
Interphones 

V 

With  such  a system  the  busy  man  can  keep  in  touch 
with  every  part  of  his  plant  and  can  connect  with 
any  section  by  simply  pressing  a button. 

Our  range  of  these  intercommunication  instruments  is 

COMPLETE. 

Our  stall  of  Telephone  Engineers  is  always  at  the  disposal 
of  our  customers  to  &ive  absolutely  impartial  advice  on  all 
telephone  matters . 


Writ*  us  for 
full  Particulars. 


WtsftwEJtcTr/c  CmpM^UmUd. 


Walks:  NORTH  WOOLWICH 
LONDON,  E. 
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ALWAYS  the  greatest  attention 
isgiven  to  the  smallest  details 
as  to  the  most  important 
process  in  the  making  of  Henley 
Flexible  Cords,  Wires  and  Cables. 
Under  skilled  supervision  a re- 
sponsible worker,  possessing  due 
regard  for  care  and  accuracy, 
sees  after  every  phase  in  manu- 
facture. That  is  why 


CABLES 

and  Henley  Wires  and  Cords  nave 
earned  their  great  reputation. 


W.  T.  Henley’s  Telegraph  Works  Co.,  Ltd. 
Biomfieid  Street,  London,  E.C.2. 


JOHN  OAKEY  & SONS.  LTD. 


MANUFACTURERS  OF 


EMERY,  EMERY  CLOTH,  EMERY  PAPER, 

CABINET  GLASS  PAPER,  GLASS  CLOTH, 
BLACK  LEAD.  PUMICE,  CROCUS,  TRIPOLI. 

ROUGE,  &c,  r 

Oakey’s  “Flexible  Twilled”  Emery  Cloth. 


Kogtaeara,  Bowing  Machine,  lock  and  Beale  Makers,  and  all  porpoaea  where 
great  Bnurira,  Durability  and  Perfect  Flexibility' are  required. 

FLINT  & GARNET  PAPER  IN  ROLLS. 

fO  yards  kmg  by  It  In..  20  la.,  M in.,  99  tn.,  M in.,  40  in.,  42  tn.,  A 44  in.,  wide. 

“WELLINGTON”  EMERY  WHEELS. 


WELLINGTON  EMERY  AND  BLACK  LEAS  MILLS,  LONDON,  S.E.  I. 
ALL  BRITISH  MADE. 


CASING  AND  CAPPING. 

BLOCKS.  CLEATS. 

BOARDS  FOR  SWITCHES 
in  Stock  and  made  to  any  design. 
ACCUMULATOR  CASES 

and  BATTERY  BOXES 
Made  to  Order. 

J.  F.  & G.  HARRIS,  Ltd., 

Timber  Merchants  and  Moulding  Manufacturers, 

iAWTJre,  PLAITING,  MOULDING  <fc  GENERAL  WOODWORKING  MILLS  I 

68*,  WILSON  ST,,  FINSBURY,  LONDON,  E.C. 

T.te»fc»n.  No. : 1168  London  Wall.  I’ieue  writ,  for  Illu.tr.ted  Prle.  Lilt.  1 


A.  C. 


D.C. 


MOTORS 


|H|G,GS@BR0S 


Electric  Motor 
Specification 


WOULD  YOU  LIKE  A COPY  ? 

SAND  PITS  BIRMINGHAM. 


“ HIGBRO,”  B'HAM, 


CENTRAL  1648  BCH.  EX. 


265,  STRAND,  LONDON,  W.C.2 


CITY  5956. 
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TO  OUE  HEADERS. 


Elects  1 city  is  publisked  sTsry  Friday,  and,  Jf  ordered,  is  an  sals  at  the 
fritolpal  Railway  Station  Bookstalls  and  Newsagents  on  that  day.  Zt  has 
a Tory  largo  sale  throughout  tho  United  Kingdom,  as  woll 
at  in  tho  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  neoessarily  identify  himself  with 
their  views. 

Questions  to  which  an  answer  is  required  must  be  aocompanied  by  a 
•4.  stamp  for  reply.  When  considered  of  sufficient  interest  the  answer 
will  probably  appear  in  the  paper. 

Mew  advertisements  for  the  displayed  oolumns  and  alterations  to  existing 
uti  mast  reach  the  publishing  offioe  hot  later  than  the 
first  post  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
ef  the  following  Friday.  This  is  important.  Rate  quoted  on  application. 
Vmhseription.— 17s.  6d.  a year,  9s.  half-year,  4s.  6d.  a quarter  in  advanoe, 
peetage  prepaid  in  the  United  Kingdom  and  abroad. 

A.11  remittances  payable  to  the  Publishere,  8.  Rbntell  ass  Co.,  Ltd., 
td-M,  Maiden  Lane.  London,  W.O.2.  Telephone,  No.  0460  Gerrard. 


Current  Topics. 

The  w&r,  with  its  aftermath  of  squandermania,  has 
familiarised  us  with  the  possibilities  and  consequences 
of  wholesale  Waste  and  destruction 
Waste.  op  a vast  sc&le,  According-  to  natural 
laws  there  can  be  no  actual  destruc- 
tion of  matter;  it  is  simply  converted  by  fire,  explosion, 
shock,  corrosion  or  other  factors  into  other  forms,  and 
the  original  solid  or  liquid  materials  may  change  their 
form  and  become  gases,  other  solids  or  other  liquids 
as  the  case  may  be.  Waste  is  either  preventable  or 
unavoidable ; the  terrible  ‘disaster  involving  R38,  the 
largest  dirigible,  is  an  example  of  the  latter.  The 
destruction  of  this  air-ship  was  accidental  and  unfore- 
seen, and,  apart  from  the  regrettable  loss  of  life, 
involves  a waste  of  some  half  a million  pounds’  worth 
of  highly  specialised  engineering  productions. 

An  example  of  preventable  waste  is  that  incidental 
to  the  neglect  and  flooding  of  the  various  coal  pits 
during  the  recent  strike.  Due  to  the  accumulation  of 
water  in  the  workings,  the  withdrawal  of  essential 
regular  attendance  upon  valuable  plant  and  machinery 
and  the  consequent  rapid  depreciation  of  thousands  of 
pounds’  worth  of  modern  coal-getting,  pumping, 
ventilating  and  colliery  electrical  gear,  this  strike, 
which  was  avoidable  and  has  left  both  disputants 
practically  in  status  quo , has  resulted  in  enormous  and 
preventable  waste. 

In  this  connection  few  readers,  except  those  actually 
engaged  on  colliery  work,  can  realise  what  a hopeless 
condition  some  of  the  gear  was  in  at  those  pits  whose 
workings  have  been  submerged  for  several  weeks.  I 
sawr  a piece  of  apparatus  from  a flooded  pit  opened  up 
the  other  day.  It  was  a flame-proof  cast  iron 


enclosure,  with  machined  flanges,  which  were  not,  of 
course,  proof  against  the  ingress  of  water,  and  as  a 
consequence  the  enclosed  electrical  parts  had  been 
submerged  the  whole  time.  Iron  and  steel  portions 
were  red  vyith  rust,  a thick  layer  of  which  also  covered 
ebonite  and  terminals.  As  a natural  result  all 
electrical  insulation  had  gone  by  the  board,  and  in  this 
particular  instance  the  apparatus  was  too  far  gone  to 
repay  renovation. 

There  must  have  been  thousands  of  similar  instances 
where  it  will  be  necessary  to  scrap  costly  modern 
appliances  and  replace  them  with  new.  So  much  thfc 
better  you  mav  be  inclined  to  argue.  It’s  all  good 
for  trade  and  creates  more  employment.  In  a way 
this  is  true,  but  the  .inevitable  reaction  must  be  felt 
in  the  cost  of  coal-getting,  for  all  the  costs  of  replacing 
and  reconditioning  colliery  plant  appear  on  the  debit 
side  of  the  cost  per  -ton  at  the  pit-head  and  indirectly 
influence  the  demand  for  British  coal  by  the  price  at 
which  we  can  afford  to  sell  it  in  competition  w ith,  the 
foreigner.  * 

Moreover,  reverting  to  the  general  question  of 
avoidable  waste  as  against  legitimate  wear  and  tear 
and  normal  consumption  of  manufactured  products, 
there  is  one  item  which  can  never  be  replaced,  and 
that  is  the  many  weary  hours  of  human  toil  which 
have  been  expended^  in  fashioning  the  finished  article 
from  the  raw  materials.  The  market  price  of  the  latter 
is  determined  by  the  inevitable  law  of  supply  and 
demand,  and,  if  vve  wilfully  waste  materials  in  this 
wholesale  manner  by  producing  thousands  of  tons  of 
high-grade  manufactured  plant  and  machinery,  and 
subsequently  have  to  scrap  the  finished  product  before 
it  has  served  its  useful  life,  our  avoidable  waste  is 
threefold,  viz.,  the-  wastage  of  rawr  materials,  the 
labour  put  into  the  manufacture  of  the  product,  and 
the  labour  incidental  to  recovering  the  greatly  ) 
depreciated  materials  from  the  spoilt  product. 

It  will  thus  be  seen  that  although  war  is  bad 
enough  with  its  wholesale  destruction  of  life  and 
wealth,  industrial  waste  through  strikes  and  other 
causes  may  well  run  it  close  and  almost  equally 
threaten  our  future  well-being  as  an  industrial  nation. 
The  three  factors  most  threatened  by  waste  of  this 
kind  are,  in  the  order  of  importance,  life,  energy  and 
material,  and  it  is  an  indisputable  fact  that  during  the 
past  decade  we  have  been  overindulging  in  wastage 
of  all  three,  for  the  greater  part  preventable.  Let  us 
see  to  it  that  there  is  a gratifying  reduction  in  the 
next  few'  years.  The  old  adage — “ Waste  not,  want 
not,”  is  an  excellent  precept. 

The  uplifting  of  the  status  of  the  electrical  engineer 
by  the  granting  of  a recent  Charter  to  the  Institution 
should  have  a gratifying  effect  in  due 
Incompetence,  course  upon  the  class  of  man  vyho  is 
entrusted  with  responsible  positions. 
It  is  too  often  the  case  that  a thoroughly  incompetent 
individual,  self-styled  “electrical  engineer”  or 
“ electrician,”  takes  a job  where  he  has  charge  of 
valuable  plant  about  which  he  knows  little  or  nothing, 
and  aims  at  getting  the  necessary  experience  ait  the 
expense  of  his  employer.  As  H.M.  Inspector  of 
Factories  recently  pointed  out,  although  many  firms 
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employ  competent  electrical  engineers,  other  firms  do 
not  -appear  to  realise  that  the  supervision  and  upkeep 
of  a large  and  Intricate  electrical  installation  is  a 
matter  which  cannot  be  safely*  entrusted  to  unqualified 
persons  Many  firtns  who  have  changed  from  steam 
to  electric  driving  have  placed  their  electrical  plants 
in  the  sole  charge  of  promoted  engine-w rights  and 
mill  tenters,. and  appear  to  have  implicit  faith  in  the 
knowledge  and  judgment  of  such  men  regarding ' 
electrical  matters,  and  allow  them  to  carry  out  altera- 
tions  and  extensions.  J 


In  one  such  case  the  circuit'  bteakefs  between  the 
alternator  and  the  bus-bars  an<l  the  fuses  on  the 
heaviest  power  circuit,  kept  operating,  so  the  promoted 
engine  tenter  m charge  removed  them  and  bridged  the 
gaps  with  copper  links.  No  one  questioned  his  action 
or  imagined  for  one  moment  that  they  had  been  pro 
vided  m the  first  instance  to  serve  some  specific  pur- 
pose. Similarly,  earthing  conductors  have  been 
removed.  Although  millwrights  and  engine  tenters 
may  be  qualifid  to  carry  out  routine  operation  duties^  i 
they  have  not  the  knowledge  necessary  for  the  detec-  ^ 
tion  and  rectification  of  faluJts,  and  hence  when  cut-, 
outs  continue  to  operate  on  account  of  faults  they  , are 
facecfc  with!  the  alternatives  of  either  removing  or 
making  inoperative  the  protective  devices  provided,  or 
asking  for  technical  assistance.  Frequently  they 
choose  the  former  alternative  and  carry  on  until  a 
catastrophe  of  greater  or  less  importance  occurs. 


In  the  latter 
references  in  the 

Kinemas  and 
Eyesight. 

the  Illuminating 
part  of  this  year, 
mittee  working 
investigating  the 


part  of  1920  there  were  numerous 
Press  to  cases  of  inflammation  of  the 
eyes  of  kinema  actors  attributed  to 
exposure  to  very  powerful  lights  at 
close  quarters,  and  the  matter 
received  attention  at  a discussion  of 
Engineering  Society  held  in  the  early 
It  was  then  mentioned  that  a com- 
under  the  Ministry  of  Health  was 
matter. 


The  report  of  this  committee,  which  received  the 
assistance  of  several  eminent  ooKthalmologists, 
including  Mr.  J.  H.  Parsons,  thk  President  of  the 
Illuminating  Engineering  Society,  is  now  available. 
Cases  of  eve-trtmible,  of  a kind1  familiar  to  those  who 
have  handled  powerful  arc-lights  at  close  quarters, 
are  reported  by  Sir  Anderson  Critchett  and  other?,  'but 
it  is  reassuring  to  note  that  the  injuries  have  in 
general  been  of  a transient  character,  and  that  no 
evidence  of  serious  and  permanent  injury  has  been 
recorded. 


The  complaints  received  nearly  all  date  from  the 
last  three  months  of  1920  and  appear  to  be!  due  to  the 
injudicious  use  of  very  powerful  arc  lamps  of  the 
searchlight  pattern,  (largely  imported  from  America), 
these  having  been  employed  without  proper  precautions 
as  regards  shading.  Apparently  injuries  to  the  eyes 
in  kinema  studios  were  practically  unknown  before 
these  prejudicial  methods  were  introduced.  Apart 
from  the  intense  light  produced,  unscreened  arc  lamps 
are  liable  to  cause  injury  owing  to  the  access  of  ultra;- 
violent  rays.  Fortunately  the  evidence  of  experts  in 
kinema  photographic  work  supports  the  view  that 
these  unscreened  lamps  are  not  necessary  to  film  pro- 


suitable  Hi?  that  ,better  results  OBn  1x5  obtained  when 
suitable  diffusing  screens  are  used. 

A remarkable  confirmation  of  this  is  afforded  bv  the 
guarantee  of  the  Iru^aterf  Association  line! 
matograph  Manufacturers  that  in  future  no  open-arc 
lights  will  be  used  for  general  illumination  inthdr 
studios  without  glass  filters. 

■ ■ . 

Now  that  the  evil  has  been  recognised  and  a lead 
as  been  given  by  the  leading  manufacturers  of  films, 
I hope  that  little  further  trouble  will  ensue.  The 

e*LIT'eVer’  remark  that  the  industry  is  in  a 

ril^ek?ment’  an,d  the  statement  of 

^a-  the  Niuminatmg  Engineering 
Society  is  forming  a.  joint  committee  to  study  the  ques- 

kltal  ‘ f The1.s.ervice®  05  the  Society  in  th  Afield 
should  be  useful  alike  to  kinema  actors  and  to  the 

t^ni  1 !2,°f  fiT’  f°r  there  ««  d«AtlesS  "Jay 

Si  +K^RP??bJe?,S  rema'n  to  be  solved  in  order 
that  the  British  film  industry  may  develop  and  prosper. 

• — Elektron. 

the  engineering  exhibition. 

Preliminary  Notice. 


Wednesday  next,  the  7th  inst.,  is  the  opening  day  of  the 
Shipping,  Engineering  and  Machinery  Exhibition  at  Olym- 
pm.  Over  300  exhibitors  are  combining  to  present  one  of 
netiii  d'sP,a-Vs  of  shipbuilding  and  engineering  ever  wit- 
nessed, and  it  is  to  be  hoped  that  this  exhibition  will 
yen-  materially  help  to  stimulate  that  trade  revival  which 

>s  so  necessary  to  our  weti-being.  , ,cn 

The  railways  are  offering  facilities  in  the  form  of  special 
excursions,  and  we  might  remind  manufacturers,  traders 
and  others  that  it  is  to  their  interest  and  to  the  benefit  of 
the  country  as  a whole  that  they  should  do  everything 
possible  to  assist  their  foremen,  staff,  apprentices'  etc., 
to  visit  this  and  similar  displays. 

Detailed  reference  to  all  exhibitors  is  impossible  in  the 
space  at  our  command,  but  the  exhibits  of  greatest  electrical 
interest  will  be  referred  to  in  future  issues  of  Electricity 
We  would  however,  here  draw  attention  to  the  following  :-l 

At  Stand  No.  207  the  British  Thomson-Houston  Co..  Ltd. 
are  shoving  m operation  a portable  master  controller  for 
cranes.  To  overcome  the  waste  in  fuel  and  in  rivets  bv 
heating  them  in  the  ordinary  way  the  B.T.H.  Electric 
R've.t  Heater  has  - been  designed.  By  its  use  it 
>s  assured  that  rivets  will  not  be  rendered  useless 
bv  burning,  scale,  melting  together,  or  bv  any  other  of  the 
inevitable  forms  of  defective  heating.  The  B.T.H.  Rivet 
Heater  consists  primarily  of  a portable,  light,  iron  frame- 
work. which  supports  a compact  air-cooled  transformer,  the 
primary  of  which  is  connected  through  a six-tap  drum  con- 
troller to  the  A.C.  supply. 

The  secondary  of  the  transformer  is  connected  to  two 
movable  copper  electrodes  which  can  be  raised  or  lowered 
bv  means  of  foot  pedals  so  that  rivets  may  be  held  between 
these  electrodes  and  a fixed  copper  block  extending  below 
the  two  electrodes.  The  rivets  are  heated  bv  placing  them 
in  a vertical  position  between  the  electrodes  and  the  "copper 
block;  the  whole  of  the  heavy  secondary  current  passing 
through  the  rivets  in  parallel.'  Six  heats,  from  “ low  ” 
10  “high”  can  be  allowed  for  by  means  of  the  drum  control- 
ler on  the  primary  of  the  transformer,  to  allow  for  various 
sizes  of  rivets  or  the  rate  of  output  reauired.  This  self-con- 
tained.rivet  heater  will  heat  any  size  of  rivet  from  J in.  to 

in.. in  diameter,  and  from  1 in.  to  5 in.  in  length,  without 
variation  of  adjustment.  The  supply  is  connected  to  the 
controller  through  a switch  fuse  on  the  machine,  and  the 
first  rivet  is  heated  a few  seconds  after  closing  the  switch. 
No  time  is  wasted  in  starting,  and  power  is  only  used 
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when  actually  heating  rivets.  Due  to  the  fact  that  heat 
is  s.o  accurately  and  easily  controlled  and,  also,  that  the 
rivets  are  open  to  view  by  the  operator,  the  wastage  due 
to  badlv  heated  rivets  should  be  reduced  to  a minimum 
under  any  conditions  of  labour.  The  rivets,  being  free 
from  the  effects  of  the  fu£ls  usually  employed,  are  clean 
and  practically  without  scale;  the  heat  being  generated 
inside  the  rivet.  There  is  no  danger  of  “ shock  ” because 
the  maximum  potential  across  the  electrodes  does  not  ex- 
ceed 5 volts.  ' Heated  rivets  can  be  produced  at  the  rate 
of  about  5 lb.  per  k.w:  hour. 

Other  B.T.H.  exhibits  include  motors,  controllers,  a 
pedal  switch,  automatic  compensator,  A.C.  switch-gear, 
flow  meters  for  steam,  gas,  air,  water  or  oil,  FaJbroil 
noiseless  pinions,  a portable  wireless  receiver,  various  Mazda 
lamps,  lighting  fittings  and  Floodlight  projectors.  The 
wireless  receiver  is  remarkable  in  that  it  is  a complete  unit, 
weighing  only  20  lb.,  in  a case  measuring  13  in.  by  14  in. 
by  5in.,  and  it  does  not  require  an  external  aerial  or  other 
wires.  All  that  is  necessary  with  this  instrument  is  to 
stand  the  box  on  a pivot  on  tbe  detachable  cover,  connect 
the  telephones,  and  by  simple  adjustment  “ tune  ” the 
apparatus  to  the  vibrations  of  the  passing  wave.  The 
signals  are  sufficiently  loud  to  enable  messages  to  be  taken 
from  stations  in  France  and  Germany,  and  the  direction  of 
origin  of  the  signals  is  indicated  by  the  instrument.  * The 
case  contains  a receiving  coil,  adjustable  condenser,  two 
receiving  “ valves  ” or  vacuum  bulbs,  accumulator  for  heat- 
ing the  valve  filaments,  dry  cell  for  the  telephone  circuits, 
two  small  transformers,  and  a 'hinged  frame  which  carries 
a second  coil.  The  accumulator  for  heating  the  valve 
filaments  is  of  the  “ unspillable  ” type,  and  only  re- 
quires recharging  after  running  with  the  bulbs  lit  for  about 
7 hours.  * 

At  IStand  No.  80,  Siemens  Bros.  & Co.,  Ltd.,  are  show- 
ing engine-room  telegraphs,  loud  speaking  telephones,  a 
helm  indicator,  navigation  lights  indicator,  look-out  indi- 
cator, revolution  indicator,  water  depth  Indicator,  and  other 
indicators  for  various  purposes,  including  the  Hamill  flow 
meter,  an  instrument  for  measuring  the  rate  of  flow  of 
petrol,  oil,  or  similar  liquids.  It  is  Simple  in  construction 
and  is  unaffected  by  varying  pressure,  head,  size  or  con- 
ditions of  pipes*  vibration  or  gradient.  It  can  be  used  for 
measuring  the  fuel  consumption  of  petrol  or  Diesel  engines, 
the  flow  of  circulating  water  in  cooling  jackets,  the  flow 
of  oil  to  turbine  bearings,  etc. 

Wireless  installations  for  ships  are  also  in  view  as  well 
as  distance  pyrometer  and  thermometer  apparatus,  cables 
and  wires,  Siemens  world  famed  primary  ceils  and  batteries, 
and  incandescent  electric  lamps. 

At  Stand  No.  L210,  the  Electric  Heating  Co.  are  showing 
electric  laundry,  tailoring  and  domestic  irons  and  kettles, 
besides  an  entirely  new  electric  stove  for  heating  soldering 
irons.  The  London  Electric  Firm  are  exhibiting  search- 
lights, mirrors,  reduction  gear,  lamps,  lowering  gear,  two 
and  four  pole  dynamos,  and  motors  of  the  most  modern 
pattern,  winches,  current  carrying  cabledrums,  and  flexible 
couplings.  The  latter  is  a new  invention  (prov.  patented). 
Non-engineering  material  is  employed,  the  flexibility 
being  obtained  by  laminated  steel,  giving  perfect  elasticity 
over  a wide  range  with  absolute  reliability  under  all  con- 
ditions of  working. 


FACTORY  LIGHTING. 


The  report  of  H.M.  Chief  Inspector  of  Factories  for 
1920,  now  issued,  comprises  an  introductory  general  section 
and  twelve  chapters  devoted  to  various  asoects  of  factory 
development.  One  of  these,  Iby  Miss  R.  E.  Squire,  deals 
with  lighting.  It  is  satisfactory  to  find  that  both  managers 
and  employees  show  increasing  appreciation  of  the  benefits 
of  good  lighting,  but  there  are  still  many  reports  of  inade- 
quate conditions.  For  instance,  glare  from  gas-filled  lamps, 
due  to  neglect  of  shading,  is  still  frequent,  and  window 
panes  are  often  allowed  to  get  into  a sorry  condition  of  dirt 
— so  much  so  that  occasionally  work  is  done  practically  con- 
tinuously under  artificial  light.  Opinions  about  conditions 
in  the  shipbuilding  industry  seem  to  differ.  Some  reports 
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THE  SHIPPING,  ENGINEERING,  & MACHINERY 

EXHIBITION, 

OLYMPIA 

7th  September — 28th  September,  1921. 

STAND  80,  ROW  D. 


WIRELESS  TELEGRAPH  INSTALLATION  FOR  SHIPS  — 

CABINET  TYPE. 

ENGINE  ROOM  TELEGRAPHS. 

LOUD,  SPEAKING  "TELEPHONES  FOR  SHIPS. 

HELM  INDICATOR. 

NAVIGATION  LIGHTS  INDICATOR. 

LOOK-OUT  INDICATOR. 

REVOLUTION  INDICATOR. 

WATER  DEPTH  INDICATOR. 

T ORSIONMETER. 

FORBES’  LOG  &•  SPEED  INDICATOR. 

HAMILL  FLOW  METER. 

PYROMETER  £r  DISTANCE  THERMOMETER  APPARATUS. 
CABLES  €r  WIRES  FOR  SHIPS  INSTALLATIONS. 
PRIMARY  GALVANIC  CELLS  &•  BATTERIES. 
SIEMENS  BRITANNIA  INCANDESCENT  ELECTRIC  LAMPS. 


Digitized  by  t^.o  5ie 


September  2,  1921 


ELECTRICITY. 


489 


• * 


infer  that  lighting  conditions  have  much  improved  and  that 
complaints  of  inadequate  lighting  are  rare.  It  is,  however, 
elsewhere  mentioned  that  foremen  are  reluctant  to  introduce 
their  sons  at  an  early  age  owing  tx>  the  danger  of  accidents, 
especially  at  night! 

Reference  is  also  made  several  places  in  the  Report 
to  the  important  Safety  Conference  arranged  in  co-opera- 
tion with  the  British  Industrial  Safety  First  Association  at 
Olympia  last  September,  the  proceedings  of  which  are 
available  in  pamphlet  form.  It  is  also  interesting  to  note 
that  the  Departmental  Committee  on  Lighting'  in  Fac- 
tories and  Workshops  has  resumed  its  labours  and  is 
assisting  in  the  preparation  of  a pamphlet  dealing  with 
the  essentials  of  good  industrial  lighting. 


The  Departmental  (H.O).  Committee  on  Lighting  in 
Factories  and  Workshops,  referred  to  above,  has  presented 
its  second  report.  As  regards  artificial  light,  dealing  with 
glare,  shadow  and  constancy,  it  is  recommended  that 
statutory  forces  bp  given  to  the  following  provisions : — 

(A)  “ Every  light  source  (except  one  of  low  brightness) 
within  a distance  of  ioo  feet  from  any  person  employed 
shall  be  so  shaded  from  such,  person  that  no  filament, 
mantle  or  frame  is  distinguishable  through  the  shade,  un- 
less it  be  so  placed  that  the  angle  between  the  line  from 
the  eye  to  an  unshaded  part  of  source  and  a horizontal 

^ plane  is  not  less  than  20  deg.,  or  in  the  case  of  any  person 
employed  at  a distance  of  6 feet  or  less  from  the  source, 
not  less  than  30  deg.” 

Low  brightness  means  an  intrinsic  brilliance  of  not  more 
than  5 candles  per  sq.  in. 

(B)  “Adequate  means  shall  be  taken,  either  by  suit- 
able placing  or  screening  of  the  light  sources,  or  by  some 
other  effective  method,  to  prevent  direct  reflect  ton  of  the 
light  from  a smooth  or  polished  surface  into  the  eyes  of 
the  worker.”  ^ 

(C)  ‘‘Adequate  means  shall  be  taken  to  prevent  the 
formation  of  shadows  which  interfere  with  the  safety  or 

- efficiency*  of  any  person  employed.”  j 

(iD)  “ No  light  sources  whifch  flicker  or  undergo  abrupt 
changes  in  candle-power  in  such  manner  as  to  interfere 
with  the  safety  or  efficiency  of  any  person  employed  shall 
be  used  for  illumination  of  a factory  or  workshop.” 

(E)  “That,  as  regards  existing  installations,  a reason- 
able time  limit  should  be  given  before  the  above  require- 
ments become  operative.” 

The  Report  is  published  by  H.M.  Stationery  Office. 
Price  id. 


METROPOLITA  N-VI CKERS  OIL  CIRCUIT 

BREAKERS. 

♦ _ 

A series  of  three  “circuflars,”  Nos.  1 254/1,  1266/1,  and 
1266/2,  issued  by  the  Metropolitan- Vickers*  Electrical  Co., 
Ltd.,  deal  extensively  with  the  breaking  capacity  of  oil 
switches  and  circuit  breakers.  The  first  circular  is  a reprint  of 
a fT article  by  Mr.  W.  A.  Coate9  fri  the  M.-V.  Gazette.  Mr. 
Coates  points  out  that  in  determining  breaking  capacity 
figures  wide  experience  is  essential,  and  states  that  the 
M.-V.  Co.  are  in  an  unique  position  in  this  respect,  since 
they  have  full  access  to  the  technical  data  accumulated  by 
the  Westinghouse  E.  and  M.  Co.  in  America,  and  hv 
Brown,  Boveri,  in  Switzerland,  iq  addition  to  that  derived 
from  their  own  products.  Illustrations  -are  given  of  the 
largest  oil  circuit  breaker  yet  built— type  G2.  It  is  made 
for  ri 5,000  volts,  135,000  volts  and  155,000  volts,  and 
normal  current  of  400  amp.  at  50  cycles. 

A quadruple  butt  contact  is  employed  in  conjunction  with 
a special  form  of  quick-break  device,  which  parts  contact 
only  after  the  main  contacts  have  separated  9ome  six  or 
seven  inches.  The  successive  stages  of  the  opening  move- 
ment are  shown  in  detail  in  the  second  circular.  Such  a 
device  is  desirable  with  very  large  switches  such  as  these, 
in  order  to  ensure  that  the  moving  element  has  attained 


a high  velocity  before  drawing  an  arc.  Each  contact, 
plunger  has  its  own  spring,  and  flexible  braided  copper  is. 
used  to  connect  the  plunger  to  the  main  contact  block,  and 
thus  prevent  current  passing  through  the  springs.  A pro- 
tecting shield  is  fitted  over  the  lower  end  of  the  condenser 
terminal  to  protect  it  from  damage  due  to  the  dre  when 
opening  circuit.  The,  moving  contact  arm  is  suspended 
from  a micarta  rod  of  tubular  section,  which  at-  the  upper 
end  moves  through  a micarta  guide.  This  provides  a con- 
struction which  is  perfect,  electrically  and  mechanically. 
The  contacts  are  enclosed  within  shields  of  perfectly  smooth 
profile  in  order  to  remove  any  chance  of  corona  discharge 
being  startedl  from  the  unavoidable  coiners)  and  edges  of 
the  contacts  themselves.  The  greatest’  care  is  taken  in 
every  detail  to  get  perfectly  rounded  faces. 

■Another  high  voltage  type  (G  n)  is  described  and 
illustrated  in  the  third  circular.  The  effect  of  altitude  oa 
the  rating  is  discussed. 


Qaestioas  &*d  Answers  by  Practical  Ita. 


Qwwiwra ; We  inwits  cur  readers  to  send  m questions,  profitably  am 
technical  problems  that  Karo  arisen  in  actual  practice.  Questions  which 
wo  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  te 
under  **  Answers  to  Correspondents  '*  or  replies  will  be  invited  from  ear 
readers.  One  shilling  will  be  paid  for  the  question  which  we  select  far 
competitive  replies  m this  column. 

imwMU:  A fee  ef  lQe.  will  be  paid  for  the  answer  which  we  consider 
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In  judging  the  repliee,  importance  will  be  attached  to  clearness  and  com 
eisenees,  as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if m his  opinion , the  anewers 
received  do  net  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted^  should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manusoript , Com- 
petitors may  adopt  a " non % do  pmme,,‘  but,  both  tn  the  case  ef  questions 
and  answers,  the  competitor* 9 reel  name  and  address  must  ftp  sent  with 
the  manuscript  as  a guarantee  ef  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor  $ decision 
is  nnal. 

Commencing  with  Question  No,  101,  a Diploma  of  Merit  win  be  awarded 
to  the  six  competitors  who  win  the  Met  or  second  prise  the  moot  times 
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placed  at  the  top  left-hand  corner  ef  att  letters  intended  for  this  column* 


Question  No.  J24. 

How  would  you  find  the  direction  of  phase  rotation  on 
2-  and  3-phase  systems?  Is  it  possible  to  determine  the 
direction  of  rotation  of  induction  motors  before  switching 
on  the  current? — “S.  H.  Adams.*’ 

Question  No.  125.  ( 

flow  would  you  calculate  the  number  of  turns  in  the 
stator  windings  of  an  induction  motor?  It  is  presumed 
that  a few  of  the  factors  are  known,  such  as  : — speed,, 
voltage,  frequency,  etc. — 4tS.  H.  Adams.” 

(Replies  to  questions  Nos.  124  and  125  must  be  received 
not  later  than  September  24,  1921.) 


Answers  to  Correspondents. 

Book  Buyer. — Yes,  technical  books  are  still  very  expen- 
sive, and  this  is  a fact  which  is  muth  to  be  regretted  be- 
cause it  is  an  absolute  handicap  on  technical  education,  and 
more  particularly  so  to  the  sons  of  those  who  cannot  afford 
the  high  prices  which  are  necessitated  by  the  heavy  cost 
of  production.  However,  quite  a respectable  amount  of 
work  is  now  being  sent  to  Holland,  where  the  charges  are 
much  lower  and  the  work  can  be  produced  in  English  type 
characters,  and  revised  on  this  side,  so  that  in  course  of 
time  the  cost  of  books  should  come  down.  That  is,  unfor- 
tunately, a loss  of  work  to  the  members  of  the  trade 
unions  on  this  side,  but  evidently  they  are  anxious  to  be 
generous  to  their  friends  in  Holland.  It  is  the  only  inter-* 
pretation  which  can  be  placed  on  their  action. 


Digitized  by  L.  oooie 


490 


ELECTRICITY, 


September  2,  1921 


TT 


The  general  lay-out  of  a new  lift  is  dealt  with  in  such  a 
way  as  will  greatly  assist  anyone  scheming  out  the  plan  of 
a new  ibuilding.  A lengthy  chapter  upon  the  choice  of  posi- 
tion for  the  winding  engine  advances  entirely  new  argu- 
ments on  the  debated  question  whether  the  gear  should  be 
at  the  top  of  the  lift  shaft  or  in  the  basement,  whilst  another 
dealing  with  enclosures,  doors  and  gates  will  be  found  to 
be  specially  instructive. 

The  various  methods  of  setting  out  a lift  well  showing 
the  numerous  possible  combinations  of  wood  and  steel 
guide  fixings  form  the  subject  of  a page  diagram  from 
which  may  be  readily  deduced  the  maximum  inside  dimen- 
sions of  car  for  any  given  well  si^e  and  guide  arrangement 
and  vice  versa  the  necessary  dimensions  of  well  for  any 
given  car  siie. 

The  chapters  on  estimating  should  prove  of  assistance 
to  the  firms’  own  staff  and  country  agents,  and  will  be  in- 
valuable to  agents  and  correspondents  abroad.  An  ingenious 
feature  of  the  price-tables  is  the  use  of  the  current  market 
rate  for  raw  material  as  a basis,  so  that  with  a knowledge 
of  the  market  price  say  for  round  steel  bars  the  list  prices 
of  steel  guides  can  be  adjusted  from  day  to  day  if  neces- 
sary, over  a wide  range  of  fluctuations. 

Another  feature  of  the  list  is  the  excellent  coding  system 
employed.  Whilst  exceedingly^  simple ; it  will  enable  the 
most  minute  instructions  to  be  transmitted  in  the  briefest 
possible  form. 

As  regards  automatic  control,  t.e.,  the  push  button  control 
system  on  which  the  majority  of  lifts  are  now  operated,  a 
feature  of  the  Marryat-Scott  controller  is  that  should  two 
separate  pushes  be  operated  exactly  at  the  same  time  the 
car  will  travel  to  the  farthest  point  of  call  in  the  direction 
of  its  previous  travel.  No  amount  of  simultaneous  calls 
can  cause  any  derangement. 

The  complete  equipment  for  Automatic  control  comprises 
one  Push-button  Tablet  for  car,  one  Push-button  for  each 
floor,  one  Direction  Switch  for  each  floor,  one  Relay  Panel, 
one  Control  Panel,  one  Rheostat,  One  Safety  Gate  Lock 
for  each  floor,  one  Main  Limit  Switch,  and  two  Half-way 
Connection  Boxes.  Space  limitations  prevent  detailed  refer- 
ence to  all  the  components,  Dut  the  following  should  be 
noted:— Direction  and  floor  levelling  switches,  relay  panel, 
control  panel.- 

The  Direction  and  Floor  Levelling  Switches  (Fig.  r)  are 
fixed  in  the  lift-well,  one  at  the  level  of  each  floor^  They 
are  operated  by  means  of  a cast  aluminium  ramp  of  special 
design,  which  is  attached  to  the  side  of  the  car.  One  of 
the  functions  of  these  switches  is  to  control  the  direction 
in  which  the  car  shall  travel.  Thus,  if  the  car  be  at  the 
top  of  a six-floor  building,  and  the  third-floor  push  be 

- A J 


ELECTRICAL  EQUIPMENT  OF  S.S.  “ BARADINE.  ” 


The  s.s.  “ Baradine,  ” a twdn-screw  passenger  steamer, 
built  to  the  order  of  the  Peninsular  and  Oriental  Steam 
Navigation  Company  by  Harland  and  W olff,  Ltd.,  for  their 
branch  line  service  between  London  and  Australia,  left  the 
port  on  the  18th  ult.,  after  undergoing  successful  trials 
in  Belfast  Lough.  The  principal  dimensions  are — length 
537  ft.,  breadth  64  ft.,  and  depth  41  ft.,  with  a gross 
tonnage  of  about  13,300.  The  new  vessel,  which  is  classed 
100  Ai  at  Lloyd’s,  has  accommodation  for  about  500  cabin 
passengers,  and  provision  can  be  made  on  the  main  deck 
to  take  nearly  1,000  third  class  passengers. 

There  is  a very  complete  electrical  installation,  consisting 
of  four  main  generators,  in  addition  to  which  there  is  a 
Vertical  oil  engine  driving  a dynamo.  The  watertight  dpors 
are  all  operated  and  controlled  electrically  from  the  captain’s 
bridge.  There  are  two  electrically-operated  lifts  tor  the 
pantry,  and  among  the  service  machinery  there  is  electric- 
ally-driven. apparatus  for  mixing  the  dough,  washing 
dishes,  and  peeling  potatoes.  The  ship’s  vvhistle  is  auto- 
matically operated  electrically  from  the  captain’s  bridge. 
Among  the  other  electrically-driven  gear  is  included  largo 
forced  draught  fans  for  the  boilers,  refrigerating  fans  and 
the  ventilation  fans  throughout  the  vessel.  Special  atten- 
tion has  been  given  to  the  ventilation,  so  as  to  give  the 
maximum  comfort  to  passengers  in  hot  weather.  Loud- 
speaking telephones  are  available  to  assist  in  the  navigation 
of  ihe  ship,  and  there  are  considerably  over  1,000  lights 
installed,  and  over  70  motors. 


“ LIFTS.” 


Under  the  above  title,  Marry  at  and  Scott,  Ltd.  (28, 
Hatton  Garden,  E.C.i),  have  published  a work  unique  of 
its  kind.  The  various  parts  of  passenger  and  goods  lifts 
are  described  and  the  pros  and  cons  of  alternative  design 
fully  discussed,  so  that  an  engineer  or  architect,  or  anyone 
for  that  matter  who  will  take  the  trouble,  may  specify  what 
he  requires  with  knowledge.  The  text  is  freely  illustrated 
with  diagrams  and  photographs  of  actual  apparatus  to- 
gether with  typical  examples  of  complete  lifts. 


Fig.  i.— Direction  and  Floor-levelling 
Switch.  A — 2 in.  B— 15  in. 


Fig.  2.— Marryat-Scott  Patent  Relay  Panel. 
A — 17  in.  B — 9J  in.  C — 4i  in. 
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operated,  it  will  travel  down,  whereas  if  the  car  were  at 
the  bottom  of  the  well,  pressure  on  the  same  push  would 
cause  it  to  travel  up. 

It  is  also  by  means  of  floor  switches  that  the  accurate 
floor  levelling,  independent  of  rope  stretching,  which 
is  a feature  of  this  system,  is  secured.  Manufacturers 
and  others  who  handle  goods  in  trucks  will  at  once  appreci- 
ate the  importance  ot  this  feature,  which  is  also  a con- 
sideration in  all  places  used  by  the  general  public.  In  the 
hospital  for  bed  and  ambulance  work,  accuracy  of  ‘floor 
levelling  is  sufficient  alone  to  place  these  lifts  in  a category 
apart  from  others.  * 

The . Direction  Switches  are  totally  enclosed  in  cast 
enamalled  iron(  cases  with  a special  ingress  slot  for  the 
attachment  of  screwed  conduit.  Silence  in  operation  is 
assured  by  the  gummetal  bushed  rubber  roller,  which  can 
be  adjusted  axially,  and  comes  in  contact  with  the  aluminium 
ramp.  r 

The  Relay  Panel  (Fig.  2)  contains  as  many#relay  magnets 
as  there  are  floors.  These  may  be  mounted  each  on  a 
separate  base  or  together  on  one.  These  relays  act  instan- 
taneously and  sparklessly.  Provision  is  made  on  the  relay 
panel  for  interlocking  and  arresting  the  push-button  circuits, 
so  making  it  impossible  for  any  lift  operated  uponf  this 
system  to  be  set  in  motion  until  all  the  gates  or  doors  are 
closed.  The  connections  are  such  as  to  make  it  impossible 
for  any  push-button  to  be  operative  until  a journey  already 
commenced  has  been  completed.  / 

The  Control  Panel  (Fig.  3),  as  its  name  implies,  is  the 
central  and  most  important  part  of  the  control  gear.  This 
panel  receives  its  instructions,  as  it  were,  from  the  push- 


buttons through  the  direction  switches  and  relays,  and 
causes  the  motor  to  start,  stop,  and  reverse  accordingly. 

It  will  be  seen  that  there  is  a complete  absence  of  small 
parts  and  contacts.  It  consists  essentially  of  two  magnets 
mounted  upon  a polished  slate  panel  which  can  be  bolted 
direct  to  the  wall  of  the  motor-room  by  means  of  the  uni- 
versal cast  iron  feet  provided. 

An  examination  of  the  key  diagram  {Fig.  4)  In  which 
S.=The  solenoid-operated  main  switch,  R. “Solenoid- 
cperated  reversing  switch,  A. -Motor  armature,  F.  “Motor 
shunt  field,  RC.-Starting  resistance,  shows  (1)  its 
simplicity  ; (2)  the  excellent  provision  made  for  discharge 

of  the  motor  shunt  field,  avoiding,  at  the  same  time,  any 
danger  from  disruptive  discharge  and  the  necessity  for  a 
non-inductive  resistance  to  protect  the  windings. 

With  this  simple  controller,  which  is  fully  covered  by 
patents,  results  which  have  not  hitherto  been  accomplished 
even  with  the  aid  of  much  complication  and  many  parts, 
are  obtained. 

The  Control  Panel  comprises  a Reversing  Switch  for 
selecting  the  direction ' of  rotation  of  the  motor,  and  an 
electro-magnetic  Master  Switch  which  opens  the  main  cir- 
cuit under  the  influence  of  a powerful  magnetic  blowout. 
The  connections  are  such  that  the  field  coils  of  the  motor 
are  protected  from  breakdown  due  to  self-induction  by  con- 
necting them  permanently  in  parallel  with  the  armature 
circuit.  Further,  it  is  impossible  to  cause  the  lift  to  move 
except  in  the  way  it  is  intended  to  do,  and  no  possible 
combination  of  accidents  to  switches,  contacts,  or  other 
parts  of  the  lift  can  do  more  than  cause  a temporary 
stoppage. 

It  is  of  the  utmost  importance  with 
automatic  lifts  that  the  gate-locking 
devices  should  be  such  as  to  prevent 
the  possibility  of  accident. 

In  principle,  the  Marryat-Scott  lock 
consists  of  a mechanical  latch  which 
is  released  by  a cam  attached  to  the 
car,  and  can  therefore  only  be  free  to 
open  when  the  car  is  in  position 
opposite  to  the  lock.  An  electrical 
contact  within  the  lock  is  so  arranged 
that  when  the  gate  is  opened  the  con- 
trol circuit  is  interrupted  and  all  push- 
button?  are  inoperative.  Closing  the 
gate  allows  control  to  be  regained,  and 
immediately  the  lift  is  in  motion  the 
gate  is  mechanically  locked.  Adapta- 
tions have  been  standardised  fon  em- 
ployment with  double  collapsible  gates, 
single  doors,  double  doors,  and  for 
shutters  such  as  are  used  with  service 
lifts.  • 
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Fig.  3.— Marryat-Scott  Patent  Control  Panel. 
A— 24  in.  B — 21  in.  C — 7 in. 


Fig.  4.— Key  Diagram  of  Control  Panel. 
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QUICK  MAKE*  AND  BREAK  TUMBLER  SWITCHES. 

The  tumbler  switch  has  many  points  in  its  favour.  It  is 
convenient  to  operate,  is  more  artistic  than  the  rotary  type 
of  switch,  and  offers  possibilities  for  substantial  construction 
and  equal  reliability  with  the  rotary  type.  Heating  and 
cooking  apparatus,  as  well  as  small  motors  and  gas-filled 
lamps,  etc:,  all  have  relatively  heavy  or  heavy  instantaneous 
currents  to  control,  with  the  result  that  the  slow  iriak<  7= 
pattern  of  tumbler  is  not  suitable.  English  practice  hsfe, 
however,  generally  been  content  to  retain  the  slow  make 
pattern,  excepting  w*here  the  American  or  Continental 
quick  make  and  break  rotary  switches  offer  such  inherent 
advantages,  as  on  large  cookers,  that  there  is  no  alternative. 
As  regards  the  more  exacting  demands  of  present-day  light 
ing,  tumbler  switches  as  a class  perhaps  still  follow  the 
general  design  of  twenty  years  ago,  with  the  result  that 
the  rated  capacity  is  sometimes,  merely  of  nominal  value, 
it  being  well  knowm  that  many  so  called  5 amp 
switches  are  not  suitable  for  5 amp.  circuits.  The  diameter  _ 
of  the  base  of  itself  gives  no  real  indication  regarding  the 
capacity  of  the  switah.  Gas-filled  lamp^  have  accelerated 
the  growing  demand  for  tumbler  switches  with  a “ snap  ” , 
action.  The  reason  for  this  may  be  appreciated  from  the 
study  of  oscillograph  records,  e.g.,  an  oscillographic  record 
of  the  current  flowing  on  the  switching  on  of  a gas-filled 
lamp  circuit  shows  that  a circuit  having  a normal  capacity  i 
of  6.6  amps,  has  an  initial  rush  of  current  of  39  amps,  at  ' 
the  moment  of  switching  on.  This  surge  of  current  falls 
immediately,  but  a fifth  of  a second  elapses  before  it 
drops  to  normal.  It  will  therefore  be  obvious  that,  unless 
a switch  makes  practically  instantaneous  contact,  there  is  J, 
a very’  heavy  rush  of  current  on  the  infinitesimal  surface 
at  first  making  contact. 

A most  suitable  form  of  tumbler  switch  to  withstand 
such  a surge  is  made  by  J.  A.  Crabtree  and  Co.,  Ltd., 
of  Walsall,  who  also  manufacture  two-way  switches  with 
a quick  break  on  both  sides.  These  switches,  wdiich  we 
have  examined,  are  of  excellent  workmanship  and  material 
throughout.  Further,  they  have  extreme  simplicity  of 
action  and  are  unaffected  by  vibration.  The  movement 
consists  of  a handle  and  switch  arm,  both  of  which  rock 
on  a phosphor  bronze  pin,  being  interconnected  with  the 
necessary'  spring  mechanism.  The  contact  clips  of  hard  cop- 
per are  w’ell  sunk  into  the  base,  and  are  so  designed  that 
the  parts  giving  a spring  contact  are  remote  from  the  arcing 
tips,  thus  avoiding  any  chance  of  the  arc  softening  the 
clips.  The  springs  are  of  steel,  electro-tinned,  and  of  the 
spiral  compression  type — supported  pn  a central  telescopic' 
pin. 

Apropos  of  this,  we  are  advised  that  interesting  tests 
have  been  earned  out  in  comparison  with  the  ordinary’  flat 
switch  spring  with  the  following  result  : — While  on  test 
the  ordinary  flat  switch  springs  collapsed  at  from  20  to 
50,000  operations — the  “ Crabtree  ” compression  springs 
after  being  operated  three  million  times  had  still  good  life. 
To  demonstrate  the  rapid  operation  of  th§  contacts  a cinema- 
tograph film  was  taken  at  a speed  of  200  exposures  per 
second,  the  actual  time  of  each  exposure  being  sljghtly 
over  .001 1 sec.  . When  the  film  is  shown  on  the  screen  at 
the  ordinary  projection  speed,,  the  movement  of  the  hand 
in  throwing  over  the  switch  is  slowed  down  to  a crawl. 
The  switch  movement,  however,  is  seen  as  though  instan- 
taneous in  action.  An  examination  of  the  actual  film  shows 
that  the  throw-over  of  the  switch  is  so  extremely  rapid  that 
there  is  only  one  exposure  between  the  switch  starting 
to  throw  over  and  completing  contact. , 

Similar  tests  made  on  ordinary  slow  make  flat  switches 
of  the  link  pattern,  switching  “ on  99  and  “ off  ” in  half 
a second,  we  are  informed,  show  that  it  takes  one-tenth 
of  a second  to  make  full  contact. 

Reverting  to  the  oscillograph  referred  to  previously,  it 
is  obvious  that,  w’hile  the  “ Crabtree  ” Quick  Make  and 
Break  Switch  makes  practically  instantaneous  contact  in 
order  to  carry  the  full  rush  of  current  of  39  amps.,  an 
ordinary  type  of  switch  is  compelled  to  carry  the  whole 


of  the  current  surge  on  a very'  small  contact  area.  In  fact, 
this  type  of  switch  does  not  make  complete  contact  until 
the  current  surge  has  almost  fallen  back  to  normal.  An 
analysis  of  the  action  of  a slow  make  switch  shows  that 
there  is  a “dwell”  for  a distinct  period  of  time,  with 
the  contact  arm  resting  at  the  point  of  first  making  con- 
tact- Any  looseness  in  the  mechanism  exaggerates  this 
“ dwell.”  It  is  at  this  position  of  point  contact  that  the 


15  AMR  FLAT"  SWITCH 


15  AMR  “FLUSH"  SWITCH 


54 15  AMR  WATERTIGHT  SWITCH  5 AMR  SWITCH  A FUSE  (LOW  VOLTACC.)  •» 

greatest  damage  is  done,  and  arcing  first  set  up.  Every 
successive  “ switch  on  ” increases  the  damage,  and  a very 
few  operations  will  bum  out  the  switch,  on  circuits  con- 
siderably below  its  rated  capacity. 

Some  examples  of  “ Crabtree  ” switches  are  showm  ini 
the  illustration  herewith. 

CARRIER  CURRENT  TELEPHONY  AND 
TELEGRAPHY. 

(Continued  from  page  475.) 

Lines. — The  electrical  design  of  carrier  systems  is  deter- 
mined in  large  "part  bv  the  problems  which  arise  in  the 
transmission  of  the  carrier  currents  over  the  line  wires.  The 
comparatively  high  frequencies  used  in  carrier  transmission 
attenuate  much  more  rapidly  in  passing  along  the  lines, 
have  a much  greater  tendency  to  cause  interference  in 
adjacent  circuits  than  do  the  ordinary7  telephone  frequencies. 
Both  attenuation  and  interference  increase  rapidly  with* in- 
crease in  frequency’.  Because  of  this  it  has  been  found  most 
economical  to  make  use  of  the  frequency  range  commencing 
immediately  above  the  voice  range.  The  systems  which 
have  so  far  been  put  into  commercial  use  employ  frequencies 
up  to  about  30,000  cycles.  , 

Because  of  the  high  attenuation  and  interference,  carrier 
transmission  is  particularly  dependent  on  the  use  an  the 
circuit  of  repeaters  placed  at  comparatively7  frequent  inter*- 
vals.  To  indicate  the  importance  of  repeaters  it  is  interest- 
ing to  note  that  if  the  Harrisburg-Chicago  carrier  telephone 
sy  stem,  which  spans  about  750  miles,  were  operated  with- 
out repeaters,  it  would  be  necessary7  under  the  most  favour^ 
able  line  conditions  to  apply  at  the  sending  end  of  the 
highest-frequency  channel  a power  of  60  kilowatts.  By  the 
use  of  intermediate  repeaters  the  high-frequency  pow?er  at 
no  point  exceeds  o.  i watt.  . 

Some  of  the  experimenters  in  this  art  -have  had  the  mis* 
conception  that  the  mode  of  transmission  of  the  high  fre- 
quencies employed  in  carrier  operation  was  different  from 
that  of  the  ordinary  telephone  frequencies,  and  that  the 
carrier  frequencies  had  some  unexplained  property  w7hereby% 
although  guided  by  the  line  wires,  large  energy  losses  in the 
line  wires  were  avoided.  There  is,  however  no  theoretical 
or  experimental  basis  for  this  idea.  As  a matter  of  fatt% 
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the  line  attenuation  of  carrier  currents  is  considerably 
greater  than  for  telephone  frequencies  and  increases  rapidly 
with  frequency,  due  to  the  increased  resistance  of  the  line 
wires,  and  increased  effective  leakage  (between  the  line 
wires  at  the  carrier  frequencies.  While  it  is,  ^of  course, 
proper  to  picture  the  mechanism  of  carrier  transmission  as 
one  in  which  the  energy  is  contained  in  the  electromagnetic 
waves,  which  are  guided  by  the  -line  wires,  this  is  no  less 
true  for  the  transmission  of  low  frequencies.  The  difference 
between  radio  and  wire  transmission,  whether  of  high  or 
low*  frequency,  is  the  difference  between  unguided  and 
guided  waves. 

Coble.— Transmission  over  cables  wlill  be  discussed  here 
in  connection  with  the  unavoidable  use  of  short  lengths 
of  cable  in  open  wire  lines,  for  toll  entrance  in  bringing 
the  circuits  into  the  central  offices,  at  river  crossings,  in 
passing  through  cities,  etc.  Such  lengths  of  cable  have 
two  effects  : 

(a.)  They  introduce  a considerable  transmission  loss 
due  to  the  inefficiency  of  cable  circuits  at  these  higher 
frequencies;  and: 

(b.)  They  introduce  a large  irregularity  in  impedance 
characteristics  which,  in  systems  depending  on  balance  for 
duplex  operation,  affects  radically  the  amount  of  amplifi- 
cation which  may  be  obtained  at^  repeater  points. 

To  reduce  both  the  attenuation  of  the  circuits  at  these 
frequencies  and  the  iimpedance  arregularity  which  short 
lengths  of  cable  introduce,  there  has  been  developed  a system 
of  coil  inductance  loading. 

Loading  for  Carrier  Frequencies. — The  Joading  systems 
which  have  been  developed  for  cable  are  adapted  to^  trans- 
mit frequencies  up  to  about  30,000  cycles.  , The  coils  are 
Spaced  about  1,000  feet  apart  and  the  inductance  is  chosen 
so  as  to  give  the  cable  circuits  the  same  characteristic  im- 
pedance as  the  lines  to  which  they  are  connected.  The 
decrease  in  irregularity  in  impedance  as  the  frequency  in- 
creases is  due  to  the  fact  that  the  attenuation  increases 
with  frequency,  so  that  the  cable,  for  Jin  stance,  at  Altoona, 
is  electrically  further  away  at  the  higher  frequencies.  Since, 
however,  the  large  attenuation  has  to  be  made  up  by 
larger  repeater  gains,  the  smaller  apparent  irregularity  at 
the  higher  frequencies  is  of  equal  or  greater  practical  im- 
portance than  that  at  low  frequencies.  It  wiill  be  noted, 
furthermore,  that  the  loading  largely  overcomes  the  effect 
of  the  two  lengths  of  cable.  The  slight  remaining  reactance 
component,  which  occurs  at  the  higher  frequencies,  is 
largely  dlue  to  the  office  wiring  at  the  end  where  the 
measurements  were  made;  and  the  slight:  remaining  irregu- 
larity is  due  to  some  office  wiring  at  Altoona. 

Under  some  conditions  it  has  been  found  convenient  to 
leave  lengths  of  cable  in  carrier  systems  unloaded,  and  to 
install  auto-transformers  between  the  cable  and  the  open 
wire  circuits  to  reduce  'the  reflection  losses  introduced  by 
the  cables.  , 

Line  Balancing  for  7 wo-Way  Operation. — As  already 
pointed  out,  two-way  operation  may  be  carried  cut  either 
by  the  use  of  different  frequencies  in  the  two  directions, 
or  by  using  the  same  frequency  for  the  two  direction^  but 
using  duplex  balancing  arrangements  at  the  terminals. 
When  different  frequencies  are  used  in  the  two  directions 
it  is  'Sometimes  convenient  to  employ  line  balance  to  supple- 
ment the  selective  circuits.  A balance  can  be  obtained  by 
employing  an  artificial  line  consisting  simply  of  a non- 
inductive  resistance  of  about  600  ohms.  Moreover,  this 
resistance  gives  a good!  balance  for  all  of  the  channels 
employed  in  a carrier  system.  . 

For  systems  requiring  it,  balance  must  be  obtained  not 
only  at  intermediate^  repeater  points,  but  also  at  each 
terminal,  since  the  terminal  set  is  itself  inherently  a 

repeater.  - . ... 

There  has  already  been  pointed  out  the  manner  in  which 
irregularities  due  to  intermediate  lengths  of  cable  are  cared 
for  by  loading.  It  is  important  that  lines  used  for  carrier 
operation  shall  be  kept  a's  free  as  possible  from  intermediate 


lengths  of  cable,  lengths  of  twisted  pair,  etc. 

Interference  Betueen  Circuits  — Transposition.  — Anv 
general  use  of  carrier  systems  in  the  telephone  plant  re- 
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quires  that  it  ibe  possible  to  operate  a number  of  similar 
systems  over  the  same  pole  line  without  mutual  interference, 
that  is,  to  transmit  the  same  range  of  carrier  frequencies 
over  a number  of  circuits  funning-  closely  together  on  the 
same  line,  with  only  negligible  interference  between 
channels  of  different  carrier  systems. 

Inasmuch  as  the  only  means’  available  for  preventing 
interference  between  circuits  where  the  same  carrier  fre- 
quency is  employed  in  both  directions  is  that  of  balance 
between  cvirc(iits,  effected  by  transpositions,  it  is  obvious 
that  where  a number  of  carrier  systems  are  to  be  operated 
on  the  same  pole  line,  the  circuits  must-be  operated  on  the 
metallic  and  not  on  the  ground  return  basis.  Metallic 
circuits  are  also  desirable  for  reducing  foreign  high- 
frequency  interference,  such  as  “ static”  and  that  from  high- 
power  radio  stations  employing  frequencies  ia  the  carriage 
range. 

The  transpositions  existing  in  open  W’ire  telephone  cir- 
cuits are  generally  inadequate  to  balance  the  circuits 
sufficiently  accurately  for  the  higher  frequencies  of  carrier 
transmission"  ' 

As  a result  of  a considerable  amount  of  line  measure- 
ments of  the  above  types  with  different  transposition 
systems,  and  from  theoretical  investigation  of  cross-talk  at 
these  frequencies,  it  has  been  determined  that  the  inter- 
ference limitations  are  roughly  as  follows  : 

Where  carrier  systems  employ,  the  same  frequencies  for 
transmission  in  the  two  directions,  it  would  not  be  practic- 
able to  operate  systems  on  all  the  pairs  of  a line,  since  the 
number  of  tran%>ositions  required  would  be  prohibitively 
large.  In  fact,  in  a lead  carrying  a considerable  number  of 
circuits,  the  transpositions  would  have  to  be  more  closely 
spaced  than  are  the  poles  under  present  standard  construc- 
tion. It  is  possible,  however,  to  reduce  greatly  the  effect 
of  interference  between  circuits,  by  employing  systems 
using  different  frequencies  in  the  two  directions,  and  ar- 
ranging so  that  all  of  the  systems  employ  the  same  range 
of  frequencies  in  each  direction.  This  reduces,  of  course, 
the  number  of  two-way  channels  which  may  be  obtained 
per  pair.  It  is  not  certain,  however,  that  even  with  this 
arrangement  of  carrier  systems  it  would  be  economical  to 
apply  carrier  to  all  pairs  of  a pole  line. 

Much  has  already  been  accomplished,  however,  in  trans- 
posing a limited  number  of  pairs  on  a pole  line  for  carrier 
operation,  and  this  constitutes  the  practical  problem  in  most 
of  the  present  cases;  for  example,  two  carrier  telephone 
s\  steins  and  one  carrier  telegraph  system  are  operating  oyer 
the  same  pole  line  in  the  section  of  the  New  York-Chicago 
line  between  Harrisburg  and  Pittsburg,  a distance  of 
about  200  miles.  While  the  circuits  involved  in  this  case 
are  not  adjacent  on  the  cross-arm,  the  systems  employ  the 
same  frequencies  for  transmission  in  opposite  directions, 
and  therefore  represent  ? severe  condition  as  regards 
interference. 

Noise  Interference.— As  the  frequencies  used  in  carrier 
systems  are  considerably  higher  than  the  harmonics^ which 
are  generally  present  in  power  systems,  these  circuits  are 
less  subject  to  noise  from  power  interference  than  are  the 
ordinary  telephone  circuits.  They  are  not  free  from  such 
interference,  however,  since  high  frequencies  may  be  set 
up  in  power  systems  by  the  charging  of  lighting  protectors, 
switching,  etc.  Since  the  circuits  .cannot  in  general  be  as 
well  balanced  to  rjn-'und  at  carrier  frequencies  as  at  ordinary 
telephone  frequencies,'  the  carrier  channels  have  shown  a 
certain  amount  of  interference  from  atmospheric  electrical 
effects— that  is,  so  c abed  static.  Some  interference  has  also 
been  experienced  from  high-power  long-distance  radio 
systems  which  arc  now  employing  frequencies  within  the 
same  range. 

Line-Measuring  Apparatus. — To  put  the  lines  in  proper 
"shape  for  carrier  operation  and  to  maintain  them  properly 
has  necessitated  the  development  of  a.  suitable  measuring 
technique  and  of  port  ible -measuring  units,  including  a hjgh- 
frequency  oscillator,  high-frequency  impedance  bridge, 
detector  circuits,  thermo-couples,  etc.  ; . ’ 
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A portable  high-frequency  oscillator''  xfesigned  for  testing 
work  involves  the  use  of  four  vacuum  tubes  ancl  affords 
stable  outputs  as  high  ias  5C0  njiHiarpperes  into  an  average 
line  impedance.  Its  frequency^range  extends  from  100 
cycles  to  50  kilocycles,  and  it  is  designed  to  operate  on  tele- 
phone-office power-supply  sources. 

Attenuation  measurements  have  been  carried  out  largely 
by  the  use  of  thermocouple  meter  circuits  in  conjunction 
with  an  oscillator  of  the  general  type.  This  permits  measur- 
ing directly  the  attenuations  of  lines  up  fo  abbut  250  miles 
in  length.  The  current  sent  into  the  line  i9  compared  with 
the  corresponding  received  current,  with  the  circuit  pro- 
perly terminated.  An  over-all  accuracy'  of  about  1 per  cent, 
is  usually  obtained.  Current  as  tow  as  0.25  milliampere 
may  be  /eadl  with  this  method,  thus  making  it  possible  to 
measure  attenuations  involving  current  ratios  up  to  1.200, 
or  >a  line  length  equivalent  to  approximately  50  miles  of 
standard  cable.  For  greater  lerighs  of  line,  circuits  in- 
volving the  use  of  the  sensitive  detector  circuit  have  been 
employed  using  comparison  methods. 

Impedance  measurements  are  made  with  the  oscillator, 
bridge  and  detector  circuits. 

(To  be  continued.) 

RECTIFIERS  FOR  THE  " CHEMINS  DE  FER 
DU  MID I.” 

An  interesting  application  of  mercury  arc  rectifiers  is  to 
be  foiiod  in  the  electrification  of  the  above  railway,  the 
Societe  Anonyme  Brown  Boveri  et  Cie.  (the  Swiss  House 
of  Power-Rectifiers,  Ltd.,  Trafalgar  House,  Waterloo  Place, 
S.W.u),  having  recently  secured  an  important  contract 
for  the  complete  equipment  of  the  five  sub-stations  of  Pau, 
Lourdes,  Tarbes,  Montrejeau  and'Lannemezan. 

The  contract  comprises  in  all  sixteen  1,200  kw.  rectifier 
sets  to  operate  at  a D.C.  pressure  of  1.575  volts.  Each  set 
consists  01  a single  .main  transformer  supplying  two  H.T. 
rectifiers  in  parallel.  The  primary  supply  will  be  three- 
phase  at  60,000  volts,  and  a periodicity  of  . 50  cycles. 
Everything  from  the  H.T.  to  the  D.C.  skfe  is  included  in 
the  contract.  The  overload  capacity  for  which  the  recti- 
fiers are  being  designed  is  50  per  cent,  for  two  hours  and 
200  per  «:ent.  for  five  minutes. 

The  progress  made  during  recent  years  with  this  class 
of  plant  is  very  marked,  the  company  informing  us  that 
something  like  160  individual  equipments  are  being  either 
installed  or  in  hand.  They  comprise  roughly  340  separate 
rectifiers,  giving  a total  capacity  of  about  100,000  kw. 


Trade  Nates, 


Tflt  Edison  I mm  ElOCtrie  Co.,  Ltd.  (Ponders  End,  Middlesex), 
have  now  issued  a complete  catalogue  dealing  with  the  Ediswan 
house.wiring  system  described  in  Electricity  for  July  29. 
Included  in  the  catalogue , are  suitable  lampholders,  ceiling 
roses,  switches,  cut-outs,  fuse-boards,  etc.,  as  well  as  Raw!  - 
plugs. 

The  Jackson  Eloetrie  Stove  Co.,  Ltd.  (143,  Sloane  street, 
S.W.i),  have  appointed  as  their  agent  for  the  whole  of  Scotland, 
Mr.  H.  L.  Kirby  Johnson,  of  68,  Gordon  Road,  Glasgow.  As 
their  agent  for  the  Midlands  they  have  appointed  Mr.  Kenneth 
Hoggan,  of  Needless  Alley,  New  Street,  Birmingham.  A 
range  of  samples  and  sfnall  stocks  will  be  held  in  both  cases. 

A series  of  attractive  leaflets  for  enclosure  with  statements, 
receipts,  etc.,  has  been  produced  by  Bolling  & Co.  (Derby  Road, 
Edmonton).  Each  leaflet  deals  with  one  item  of  the  company’s 
manufactures  from  the  popular  point  of  view  and  can  be  over- 
printed with  the  name  and  address  of  the  dealer,  supplier,  con- 
tractor, or  supply  Authority.  The  items  dealt  with  include  the 
Belling  hot-plate,  warming  disc,  boiling  plate,  table  cooker, 
cookerette,  electric  iron,  etc. 

Circular  No.  1 790-1,  issued  by, the  Metropolitan- Vickers 
Electrical  Co.,  Ltd.  (Trafford  Park,  Manchester),  gives  a list 
of  the  particulars  required  to  enable  the  company  to  work 
out  propositions  for  the  electrification  of  rolling  mills.  The 
detailed  information  in  the  circular  further  shows  that,  since 


1906,  the  M.-V.  Company  have  installed  322,500  peak  h.p. 
for  rolling  mill  drive,  the  number  of  installations  being  183 
* continuous  mills,  and  14  reversing.  The  average  normal 
- h.p.  is  460  and  3,415  respectively.  / , 
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Various  Items. 


Brazil.- — In  connectioh  with  the  celebration  of  the  Centenary 
[ of  Independence  at  Rio  de  Janeiro  an  extensive  National  and 
international  Exhibition  is  to  be  held  in  the  autumn  of*  next 
year. 

Blackpool. — Mr.  R.  Barron,  electrical  engineer,  of  Albert 
Street,  Blackpool,  has  secured  the  contract  for  wiring  the  new 
secondary  school,  off  Poulton  Road.  A large  number  of  firms 
tendered. 

JebatinoslMirg. — The  Rand  Water  Board  require  tenders 
by  Nov.  7,  for  two  steam-driven  generators  of  350—  kw. 
capacity  each,  complete  with  switchboards  and  accessories. 
Particulars  and  copy  of  specification,  etc.,  D.O.T. 

BtW  Zoaland. — The  P.W.D.  requires  tenders  for  three  water- 
wheels of  6,450  b.h.p.  each,  two  of  3,225  b.h.p.,  alternators  for 
same,  exciter  sets,  transformers,  insulators  and  lighting  acces- 
. sories,  etc,,  by  November  29.  Particulars  “from  Inquiry  Room, 
D.O.T.  * 

The  «*  Wiloroid.” — We  were  pleased  to  receive  a short  time  ago 
the  July  issue  of  the  Wileroid,  which  is  a bright,  humorous 
illustrated  periodical  published  by  the  Willesden  Works  Em- 
ployees of  the  British  Thomson-Houston  Co.,  Ltd.  Wq  enjoyed 
the  issue  very  much  and  hope  tnat  the  Wileroid  will  receive  the 
support  it  deserves. 

Marconi’s  W.T.  Co.—  The  report  for  the  year  ending  Dec. 
5i,  1920,  has  just  been  published — the  annual  general  meeting 
being  held  last  Wednesday  week.  Total  dividends  for  the  year 
are  recommended  as  follows  : — Preference  shares,  12  per  cent.  ; 
Ordinary  shares,  15  per  cent.*  ^820,567  is  carried  forward. 
Owing  to  the  unfavourable  exchange  rates  much  of  the  money 
due  from  abroad  has  been  left  there  on  deposit. 

Belgium. — The  Ministry  of  National  Defence  have  invited 
tenders  for  the  supply  of  23  wireless  telegraph  and  telephone 
installations  required  by  the  Artillery  Dept.  Tenders,  which 
should  be  addressed  to  the  Minister  of  National  Defence  (3c 
Direction  Generate),  10,  Rue  du  Meridion,  Brussels,  will  be 
received  up  to  10  a.m.  on  the  14th  inst.  Copies  of  the  specifica- 
tions, etc.,  may  be  inspected  on  application  to  tbs  Inquirv 
Room,  D.O.T.  . H * 

A Food  Exhibition. — A Food  Exhibition  is  being  organised 
for  Olympia,  London,  in  Sept.,  1922.  Besides  food  stuffs, 
their  preparation  and  distribution,  working  machinery,  refri- 
gerating plant,  cooking  utensils,  demonstrations  of  cookery, 
model  factories,  etc.,  will  find  place.  The  joint  organising 
bodies  ar6  the  International  Trade  Exhibitions,  Ltd.,  and  the 
Trades’  Markets  and  Exhibitions,  Ltd.  The  offices  are  at 
Broad  Street  House,  New  Broad  St.,  E.G:2. 

F.  T.  C.  Old  Students’  Assocn. — The  annual  general  meeting 
is  to  be  held  at  the  Finsbury  Technical  College  on  Monday, 
next,  the  5th  inst.,  at  6 p.m.,  to  consider  the  financial  statement 
for  the  period  April  30,  1914,  to  December  31,  1920 — this  has 
just  been  published,  and  reveals  a practical  balance  of  income 
and  expenditure  with  the  aid  of  grants  from  the  City  Guilds  of 
£40 — the  year’s  progress,  propaganda  work  and  “ general 
business.”  The  Hon.  Sec.  is  H.  P.  Guy  (309,  Northumberland 
Park,  Tottenham,  N.17). 

“Model  Engineer  •*  Exhibition.— The  fifth  ‘Model  En- 
gineer exhibition  is  to  be  held  in  the  Hall  of  the  Royal  Hor- 
ticultural Spciety  (Vincent  Square,  Westminster),  in  January 
next  year*  As  in  the  previous  exhibitions,  the  exhibits  will 
embrace  sftiall  power  plants,  tools,  engineering  models, ^electrical 
appliances,  scientific'  instruments,  technical  education,  etc., 
while  the  usual  facilities  for  refreshment  and  comfort  will  be 
provided  by  the  organisers — Percival  Marshall  & Co.,  of  66, 
Farringdon  Street,  E.C:4. 

Bournemouth. — Mr.  E.  Brontman,  R.T.E.L.  (electrical  en- 
gineer and  contractor,  139,  Bournemouth  Road,  Parkstoner 
Dorset),  is  arranging  a lectme  and  demonstration  in-St.  Peter’s 
Hall,  Bournemouth,  on  Oct.  5,  at  3 p.m.  Already  sufficient 
support  is  piomised  to  enable  the  industry  in  the  town  to  benefit  ’ 
considerably.  The  following  firms  arc  among  those  participat- 
ing : — Belling  and  Co.,  Falkirk  Iron  Co.,  Ltd.,  Berry’s  Electric, 
Ltd.,  the  Ediswan  Co.,  Ltd.,  Simpson  Baker  and  Co;,  J.  and 
W.  B.  Smith,  Ltd.  The  Marconi  Scientific  Instrument  Co., 
Ltd.,  have  loaned  their  M15  receiver,  and  are  arranging  for  a 
Loud  Speaker,  so  that  a " wireless  ” concern  can  be  prpvided. 
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THE  PROPERTIES  OF  INSULATORS. 


By  G.  W.  Stubbings. 

The  majority  of  known  substances  can  be  divided  into 
two  well-defined  classes,  with  regard  to  their  electrical 
conductivity — those  which  conduct  freely,  this  class 
comprising  the  substances  which  are  known  chemically 
as  metals — and  those  whose  conductivity  is  exceedingly 
small,  this  class  comprising  the  vast  majority  of  non- 
metallic  substances.  There  is  a third  class  with 
conducting  power  between  the  first  jtwo,  this  comprising 
substances  known  as  electrolytes.  The  most  familiar 
examples  of  electrolytes  are  aqueous  solutions  of  acids 
and  metallic  salts.  The  mechanism  of  conduction  in 
electrolytes  is,  however,  quite  different  from  that  in 
metallic  conductors,  as  in  electrolytes  the  transfer  of 
electricity  is  effected  by  the  movement  of  electrified 
ions,  or  particles  of  molecular  size,  whilst  in  metallic 
conduction  the  transfer  of  electricity  is  not  associated 
with  any  movement  of  molecular  masses,  but  with 
successive  exchanges  of  electrons. 

Non-conductors  of  electricity  are  usually  known  as 
insulators,  and  are  extensively  used  in  order  that  the 
flow  of  electricity  may  be,  as  it  were,  restricted  to  a given 
path.  The  electrical  properties  of  such  substances  are 
then  of  great  importance,  and  it  is  noteworthy  that, 
whereas  in  the  case  of  conducting  substances  their 
conducting  power  is  the  only  electrical  property  that  it 
is  requisite  to  know  with  certainty,  there  are  three 
electrical  properties  of  insulators  which  are  of  similar 
importance,  and  which  are,  as  far  as  is  at  present  known, 
quite  independent  each  of  the  others. 

The  first  of  these  properties  is  the  actual  conductivity, 
or  the  insulativity  as  it  is  more  conveniently  designated. 
It  is  remarkable  what  an  exceedingly  wide  difference 
there  is  between  the  conductivity  of  even  a high  resistance 
metal,  and  that  of  a true  insulator.  The  specific 
resistance  per  centimeter  cube  of  bismuth,  for  instance, 
is  about  120  X 10“ 8 ohms,  whilst  the  similar  electrical 
constant  for,  say,  ebonite,  is  2 X 10 ,8.  The  ratio  of 
the  conductivities  of  these  two  substances  is  then  no  less 
than  1.7  x 10  19. 

The  number  of  substances  that  are  nearly  perfect 


insulators  is  large,  and  this  circumstance  undoubtedly 
has  been  of  great  importance  in  the  commercial  develop- 
ment of  electricity.  The  insulativity  of  non-homogene- 
oiis  substances — especially  those  of  a fibrous  nature — is 
well-known  to  be  greatly  unpaired  by  the  presence  of 
moisture.  It  is  to  be  notecfthat  this  is  not  due  to  the 
high  conductivity  of  water  itself.  Actually  pure  water 
is  an  excellent  insulator,  having  a specific  resistance  of 
no  less  than  7 x 10  ~12  ohms.  Water  is,  however, 
unique  in  forming  solutions  with  even  minute  quantities 
of  solid  matter  which  have  a high  electrolytic  conduc- 
tivity. And  there  is  little  doubt  that  the  conductivity 
of  damp  insulators  is  of  an  electrolytic  nature.  The 
importance  of  guarding  against  the  access  of  moisture 
is  well  exemplified  by  modern  practice  in  the  manufacture 
of  underground  cables. 

The  conductivity  of  all  insulators  is  increased  by  heat, 
and  in  some  cases  the  increase  is  very  rapid.  Under- 
ground cables  when  laid  on  the  solid  system  will  show  an 
exceedingly  low  test,  if  this  be  taken  before  the  bitumen 
filling  has  cooled.  At  high  temperatures  most  insulators 
conduct  freely  and  the  conduction  is  of  an  electrolytic 
nature. 

The  second  property  of  insulators  that  is  of  impor- 
tance from  an  electrical  standpoint  is  the  specific 
inductive  capacity,  or  the  dielectric  constant.  This 
figure  is  the  ratio  of  the  capacity  of  a condenser  having 
the  material  in  question  for  an  insulator  to  that  of  a 
similar  condenser  insulated  with  air.  The  nature  of 
the  dielectric  constant  is  best  understood  by  considering 
what  happens  when  a high  voltage  is  applied  to  a 
condenser  of  simple  form — such  as  a sheet  of  glass 
covered  on  each  side  with  tin-foil.  If  the  glass  were  a 
conductor  a current  would  pass.  The  properties  of 
glass  being  that  of  an  excellent  insulator,  the  permanent 
current  will  be  of  infinitesimal  amount, but  the  application 
of  the  voltage  will  set;upastate  of  stress  in  the  glass,  and 
a transient  current  will  pass*  If  the  pressure  is  removed 
and  the  condenser  discharged  a quantity  of  electricity 
will  be  obtained  which  is  almost  exactly  equal  to  that 
taken  by  the  charge.  The  glass  can  be  likened  then  to  a 
kind  of  spring  buffer  between  the  two  conducting  plates 
in  which  a strain  is  set  up  and  in  which  energy  is  stored 
by  the  application  of  electrical  pressure.  The  dielectric 
constant  is  a measure  of  the  “ yield"  of  the  insulator, 
as, this  “ yield  ” or  “ give  ’’obviously  is  the  cause  of 
the  charging.  A material  such  as  air  with  a low  dielectric 
constant  can  be  likened  to  a substance  of  high  elasticity, 
or  to  a stiff  spring,  while  such  a material  as  flint-glass, 
with  a dielectric  constant  of  nearly  10,  can  be  considered 
as  having  an  electrical  springiness  of  only  i-ioth  that 
of  air. 

When  dielectrics  are  subjected  to  rapidly  alternating 
electrical  pressures  such  as  occur  in  E.H.T.  alternating 
current  working  an  effect  is  produced  known  as  dielectric 
hysteresis.  Dielectric  hysteresis  is  a kind  of  molecular 
friction  in  the  dielectric  which  causes  heating,  and  the 
expenditure  of  energy  when  it  is  subjected  to  high  alter- 
nating stresses.  When  a cable  is  connected  to  an  alter- 
nating supply  the  power  factor  of  the  current  flowing 
into  it  would  be  zero  if  the  insulation  were  perfect. 
Actually  there  is  a power  component  of  the  current,  and, 
moreover,  this  component  is  greater  than  is  accounted 
for  by  leakage.  This  is  due  to  the  loss  occasioned  by 
dielectric  hysteresis,  and  this  power  loss  increases  as 
the  square  of  the  voltage.  The  loss  due  to  dielectric 
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hysteresis  on  a 33,000  volt  cable  of  .2  section  would 
be  of  the  order  6 k.w.  per  mile.  If  this  loss  were  due 
to  leakage  the  insulation  resistance  of  the  cable  would 
have  to  be  as  low  as  0.2  meghom  per  mile. 

The  third  property  of  insulators  of  great  practical  im- 
portance is  that  of  dielectric  strength.  If  the  pressure 
applied  to  an  insulator  is  continually  increased,  a point  is 
reached  when  the  insulator  is  no  longer  able  to  stand 
up  to  the  stress,  and,  in  ordinary  language,  it  4 4 breaks 
down.”  What  precisely  happens  at  breakdown  to  make 
the  insulator  a conductor  is  not  known  with  certainty, 
but  it  is  probable  that,  either  due  to  mechanical  stress 
or  due  to  intense  local  heating,  the  material  is  converted 
to  the  ionised  condition  and  the  conduction  is  electro- 
lytic in  character.  The  dielectric  strength  of  an  in- 
sulator is  measured  in  volts  per  millimeter,  and  it  is  to 
be  noted  that  high  insulation  resistance  is  no  indication 
of  high  dielectric  strength.  The  insulation  resistance, 
for  instance,  of  dry  air  is  practically  infinite,  but  the 
dielectric  strength  is  less  than  that  of  marble,  the  in- 
sulation resistance  of  which  is,  as  low  as  5 X io8  per  cm. 
cube.  It  may  be  remarked  that  the  dielectric  strength 
in  volts  per  millimeter  implies  a uniform  potential 
gradient,  or,  in  other  words,  that  the  drop  in  voltage  is 
uniform  throughout  the  thickness  of  the  stressed 
insulation.  This  condition  will  not  usually  obtain  in 
actual  circumstances.  In  an  electric  cable,  for  instance, 
the  rate  of  fall  of  voltage,  or  the  potential  gradient,  is 
greatest  near  the  conductor.  In  such  a case,  therefore, 
the  potential  gradient  could  not  be  calculated  by 
dividing  the  total  voltage  by  the  thickness  of  the 
insulation,  as  this  would  give  the  average  gradient, 
whereas  the  breakdown  pressure  would  rather  be  fixed 
by  the  maximum  gradient.  It  should  further  be  noted 
that  when  alternating  pressures  are  being  considered, 
the  maximum  value  of  the  pressure  should  betaken  into 
account  when  considering  the  factor  of  safety  of  insu- 
lators. Since  with  a sine  wave  this  maximum  is 
/ 2 times  the  virtual  value  as  indicated  on  a voltmeter, 
it  appears  that  the  stress  on  insulators  with  an  alter- 
nating current  system  is  greater  than  with  a direct 
current  system  of  similar  voltage. 

The  foregoing  notes  have  touched  briefly  upon  the 
nature  of  th°  fundamental  properties  of  insulators. 
It  may  be  repeated  that,  in  the  light  of  present  knowledge, 
these  properties  are  independent,  nor  are  either  of  theAi 
known  to  have  any  connection  with  any  other  physical 
properties  of  such  substances.  Doubtless  the  progress 
of  scientific  enquiry  will  in  time  shed  some  light  on  these 
matters,  and  any  information  as  to  the  ultimate  nature 
of  the  electrical  properties  of  insulating  substances 
would  be  of  the  greatest  assistance  to  all  branches  of 
the  electrical  industry.. 


INDUSTRIAL  LIGHTING. 

The  latest  trade  publication  on  this  subject  to  reach  us 
is  from  the  Edison  Swan  Electric  Co.,  Ltd.  It  runs  to  76 
pages,  and  is  designated  List  No.  GG212.  After  a few 
pages  devoted  to  information  of  use  to  contractors,  archi- 
tects, users,  and  others,  full  particulars  are  given  of  the 
various  reflectors  for  industrial  lighting  supplied  by  the  com- 
pany. Included  are  Holophane,  Ediswan  “Linolite”  in 
its  various  forms,  Ediswan  reflectors,  especially  suited  to 
shop  window  illumination,  Beniamin  reflectors,  “ Mnx- 
lume”  vitreous  enamelled  steel  reflectors,  “ Reficcto-metal  ” 
reflectors,  “Dugdill”  patent  brackets,  lanterns  for  all  pur- 
poses, semi-indirect  fittings,  Wardle  reflectors  and  mis- 


cellaneous reflectors  and  accessories.  The  “ Reflecto-metal” 
reflectors  are  made  of  the  same  material  throughout,  the 
inside  44  silver  lustre”  “feeing  brilliant  and  permanent.  It 
does  not  tarnish,  but  if  it  should  become  slightly  dull  it  is 
only  necessary  to  rub  it  lightly  with  a dry  44  Selvvt*  doth. 

Enough  has  now  been  said  to  indicate  the  contents  of 
the  publication,  w’hich;  without  doubt,  will  be  found  of 
much  service  in  practice  by  those  for  whom  it  has  been! 
prepared. 


BRITISH  INDUSTRIES  FAIR. 


The  official  prospectus  of  the  third  B.I.  Fair,  to  be 
held  at  the  Castle  Bromwich  Aerodrome.  Birmingham, 
from  February  27th  to  March  10th,  1922,  has  been  issued. 
This  section  is  now  thoroughly  comprehensive  of  the  Hard- 
ware, Metals  and  Engineering  Trades,  as  in  addition  the 
classification  under  which  exhibits  have  hitherto  been  in- 
vited the  B.O.T.  has  included  engineering  in  general,  all 
Metals,  Agricultural  Implements  and  Appliances,  Mining, 
Colliery  and  Quarrying,  Brewing,  Distilling  and  Catering 
Plant,  Construction,  -Building  and  Decorating. 

It  will  be  remembered  that  the  report  of  the  Warner 
Committee  appointed  by  the  B.O.T.  to  consider  the  future 
of  British  Industries  Fairs,  recommended  the  continuance 
of  the  Birmingham  Sect.,  owing  to  its  having  received 
such  representative  support  from  the  trades  included  in 
the  schedule  to  justify  it  being  considered  a national 
fair.  It  undoubtedly  promises  to  be  one  of  the  greatest 
instruments  in  the  increase  of  British  overseas  trade,  and 
it  behoves  every  manufacturer  to  'be  represented,  both 
in  his  own  interests  and  to  make  the  various  sections 
thoroughly  representative  of  British  enterprise.  The  trades 
represented  in  this  schedule  form  the  most  important  sec- 
tion of  the  country’s  trade,  and  universal  approbation  has 
been  accorded  in  no  uncertain  terms  by  visitors  from  all 
parts  of  the  world,  who  have  expressed  their  appreciation 
of  the  wonderful  display  by'  the  manufacturers  who  have 
participated. 

Manufacturers  are  urged  to  further  the  efforts  of  the 
Council  bv  assisting  to  provide  wdiat  should  be  absolutely 
incontrovertible  testimony  to  the  supremacy  of  British  trade 
•bv  producing  such  a display  as  will  add  an  inestimable  value 
to  the  goodwill  possessed  by  British  commerce  throughout 
the  civilised  w’orld.  This  cannot  but  react  favourably  upon 
individual  exhibitors.  Even  those  wrho  may  feel  that  cir- 
cumstances are  unpropitious  for  the  enlargement  of  their 
commitments  will  agree  that  propaganda  work  is  likely  to 
prove  invaluable  for  the  future  when  the  conditions  become 
normal. 

The  Birmingham  Fair,  it  is  instructive  to  note,  is  an 
organisation  incorporated  under  licence  by  the  B.O.T.,  and 
under  the  terms  of  its  incorporation  cannot  be  a profit- 
making undertaking.  Under  the  Articles  of  Assocn.,  any 
possible  surplus  that  may  be  made  in  any  year  or  accumu- 
lated from  year  to  year  cannot  be  distributed,  but  must  be 
devoted  to  furthering  the  maintenance  and  extension  of 
British  commerce,  by  means  of  the  Fair,  or  some  other 
sfrnilar  undertaking. 

From  data  gathered  at  the  past  two  Fairs  the  Council 
has  now  registered  the  names  of  many  thousands  of  buyers, 
of  wrhom  a large  proportion  are  overseas.  Official  invita- 
tions will  again  be  extended  to  these,  and  their  comfort 
and  convenience  studied  in  every  way.  The  Fair  will  be 
extensively  advertised  in  the  home  and  foreign  trade 
Press.  In  addition  the  Birmingham  Council  will  again 
co-operate  wdth  the  D.O.T.  in  an  extended  overseas  propa- 
ganda campaign. 

A carefully  compiled  catalogue  of  the  Fair,  in  three 
languages  and  in  full  detail,  is  published  by  the  Council  and 
distributed  free  to  buy  ers.  The  publication  is  much  appre- 
ciated as  a Buyers*  Book  of  Reference  and  circulates 
throughout  the  world,  being  issued  by  the  Board  of  Trade 
also  to  all  <Br?tish  Diplomatic,  Consular  and  Commercial 
Officers  in  H.M.  Dominions  and  in  foreign  countries. 
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The  area  available  for  the  exhibition  is  170,000  sq.  ft., 
and  applications  for  space  must  be  made  to  the  General 
Manager,  Btl..-Fair,  Chamber  of  Commerce,  Birmingham, 
as  soon  as  possible  and  In  no  case  later  than  Oct.  25. 
Allotments  of  space  are  made  * trictly  in  order  of  application. 


THiE  ENGINEERS’  CLUB. 


The  Engineers’  Club  having  been  duly  formed  (the  pro- 
gress in  its  formation  lias  been  "noted  from  time  to 
time  in  our  columns),  its  convenient,  well-appointed  premises 
were  opened  on  the  1st  inst.  The  membership  approaches 
3,000  and  is  being  added  to  at  the  rate  of  about  100  per 
week.  Until  the  end  of  the  month  there  Is  no  entrance 
fee,  but  after  that  date  an  entrance  fee  of  5 guineas  will 
be  imposed  on  new  members  'esidi'ng  in  the  United  King- 
dom. The  large  number  of  members  testifies  that  the 
Club  was  really  wanted,  and  it  will  be  of  the  greatest 
convenience  to-engineers,  especially  those  abroad  and  in  the 
provinces  on  their  visits  to  the  Metropolis.  The  fine 
premises  at  39,  Coventry  Street,  W.i,  which  form  the  Club’s 
home,  were  originally  occupied  by  Ihe  Lyric  Club,  followed 
by  the  Walsingham,  Motor  and  then  the  Road  Club.  Thus 
the  building  m;;y  be  said  to  have  a social  history,  and  the 
Engineers’  Club  were  most  fortunate  in  obtaining  posses- 
sion of  such  luxuriously  furnished  premises  in  such  an 
accessible  position. 

There  are  76  quiet  and  comfortable  bedrooms  with  a 
fireplace  and  P.O.  telephone  in  each.  The  billiard  room, 
with  five  Burroughs  and  Watts’  full-size  tables,  is  one  of 
the  finest  in  London. 

There  are  also  : a large  lounge,  smoking  room,  reading 
room  and  library,  card  room,  writing  room,  conference 
room,  and  rooms  set  aside  for  private  lunches  and  dinners. 
Of  the  three  dining  rooms,  each  capable  of  comfortably 
seating  85  at  small  tables  or  125  at  set  banquets,  one  is 
reserved  as  a “Strangers’  dining  room,”  for  the  use  of 
members’  guests,  and  is  open  to  ladies  after  6 p.m.,  for 
theatre  dinners  and  suppers.  In  addition  there  is  an  up- 
to-date  American  bar  and  hairdressers’  shop,  while  tne 
kitchen  and  service  arrangements  exemplify  the  most 
modern  practice. 

An  interesting  feature’  of  the  club  is  that  its  suites  of 
roomsl  are  all  named  after  famous  engineers— Watt, 
Stephenson,  Kelvin,  Faraday,  Wren,  Telford,  Dalton,  etc. 


THE  ELECTRICAL  HEATING  OF  SOLDERING 
IRONS. 


On  account  of  the  liability  to  early  burn  out  of  the 
electric  soldering  irons  hitherto  put  on  the  market,  the 
Electric  Heating  Co.  (George  Street,  Croydon),  have 
designed,  and  applied  for  a patent  covering  it,,  a stove  for 
electrically  heating  standard  soldering  irons.  To  avoid 
waste  of  heat  owing  fro  its  passage  to  the  iron  across  a con- 
siderable air  gap  the  Electric  Heating  Co.’s  stove  is  so 
constructed  that  the  heat  is  transmitted  to  the  iron  direct 


through  a pair  of  V shaped  jaws  closed  at  the  rear,  one  of 
which  is  yieldiable  so  as  to  provide  an  expansible  heating 
chamber,  which  can  be  yaried  m size  to  suit  irons  of 


different  sizes,  the  arrangemenc  being  such  that,  no  matter 
what  size  iron  is  to  be  heated,  the  jaws  will  open  and  make, 
direct  surface  contact  therewith.  The  channels  in  the  jaws  , 
can  be  made  any  shape  to  suit  any  shape  of  iron,  so  as  to; 
ensure  the  maximum  area  p£  the  iron  being  brought  into 
contact  with  the  jaws,  /fty?  stove  is  made  to  take  any 
number  of  irons  at  one  time,  and  each  pair  of  jaws  is 
tagged  with  heat-resisting  material.  The  connections  in- 
side the  back  of  the  stove  are  made  of  corrugated  strip 
nickel  so  as  to  permit  of  easy  movement  of  the  jaws  with- 
out damage  to  the  connections. 

One  of  these  stoves  is  on  view  at  stand  No.  L210  at  the 
Shipping,  Engineering  and  Machinery  Exhibition  at 
Olympia,  along  with  the  various  44  Elect”  irons  for  domestic, 
laundry  and  tailoring  purposes,  together  with  a range  ot 
electric  kettles.  The  stove  is  shown  in  the  accompanying 
illustration. 


LOW  POWER-FACTOR.* 
: \ 

By  R.  O.  Kapp,  B.Sc. 


The  principal  disadvantages  of  a low  power-factor  from 
the  supply  engineer’s  point  of  view  are  : — 

1.  The  capital  cost  of  the  electrical  part  of  an  under- 
taking is  inversely  proportional  to  the  power-factor.  If 
the  cost  of  this  part  is  ^15  per  KVA  of  maximum  de- 
mand, which  is  a moderate  figure,  this  becomes  18.8  per 
KW  of  maximum  demand  at  a power-factor  of  0.80.  So 
the  bad  power-factor  necessitates  an  additional  expenditure 
01  £ 3 8s.  per  KW.  The  capital  charges  on  this  at  15 
per  cent,  are  137  pence  per  year.  If  the  load-factor  is  25 
per  cent.,  a maximum  demand  of  one  KW  represents 
about  2,200  units  sold  per  year,  and  the  bad  power-factor 
costs  us  0.062  pence  per  unit.  If  the  tariff  was  worked 
out  on  the  assumption  that  the  average  power-factor  would 
be  0.8,  it  would  pay  the  undertaking  to  offer  a rebate  of 
anything  up  to,  roughly,  five  shillings  per  1,000  units  to 
any  consumer  improving  h?s  power-factor  to  unity. 

2.  Wherever  the  station  busbars  are  sub-divided  by  re- 
actances and  power  has  to  be  supplied  from  one  busbar 
section  to  another,  which  is  the  normal  working  condition, 
it  will  be  found  that  with  a bad  power-factor  the  regula- 

’ ti’on  is  very  bad,  and  the  alternators  on  the  more  heavily 
loaded  sections  supplv  an  undue  proportion  of  wattless 
current,  so  that  the  alternators  on  this  section,  if  designed 
for  the  average  power- factor  of  the  system,  are  fully 
loaded  while  the  steam  turbines  are  not  fully  loaded.  The 
result  is  high  steam  consumption. 

3.  Wherever  a district  has  a high  voltage  supply 
through  step-up  and  step-down  transformers,  the  fluctua- 
tion of  the  consumer’s  vojts  is  greatly  increased  by  a bad 
power-factor.  If,  for  instance,  the  total  impedance  in  the 
line  is  15  per  cent.,  the  difference  in  volts  between  full 
load  and  no  load  will  hardly  be  noticed  at  a power-factor 
of  unity,  but  it  will  be  10  per  cent,  at  a power-factor  of 
0.8.  So  a consumer  having  a bad  power-factor  becomes  a 
nuisance  to  his  neighbours,  as  well  as  an  expense  to  the 
supply  undertaking. 

4.  Unless  special  methods  of  power-factor  improve- 
ment are  installed  the  light  load  power-factor  is  consider- 
ably worse  than  that  at  full  load  on  most  installations. 
In  consequence,  the  alternators  are  fully  loaded  and  the 
turbihes  lightly  loaded,  and  the  steam  consumption  at 
light  load  such  as  during  week-ends  and  during  periods 
o:  trade  depression  is  unduly  high. 

A low  power-factor  has  also  other  minor  drawbacks, 
such  as  increased  distribution  losses. 

The  first  of  the  points  mentioned1  above  is  more  impor- 
tant the  larger  the  undertaking,  as  the  cost  of  the  distri- 
bution system  increases  the  more  the  generation  of  elec- 
tricity is  centralised.  Arguments  2 and  3 apply  almost 
exclusively  to  large  undertakings.  It  will  be  seen,  there- 

? Abstract  of  Paper  discussed  at  the  Engineering  Conference, 
1921  (Inst,  of  Civil  Engineers).  • • 
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fore,  that  the  question  of  po^Ver-factor  improvement  is  one 
of  growing  importance.  We’  could  sometimes  neglect  it 
in  the  past ; we  shall  not  be  able  to  afford  to  neglect  it  on 
the  super-power  schemes  of  the  future. 

To  be  effective,  power  wf actor  improvement  must  be  car- 
ried out  at  the  far  end  of  feeders — that  is,  on  the  con- 
sumer’s premises.  There  i£  jio  technical  difficulty  about 
this.  A number  of  devices  are  on  the  market,  and  have 
been  in  use  for  many  years,  for  this  purpose.  Their  capi- 
tal and  running  costs  are  generally  much  less  than  the 
cost  of  a bad1  power-factor,  so  that  their  installation  is 
commercially  sound  and  in  everybody’s  interest,  as  it  must 
eventually  result  ih  cheapening  electricity.  The  difficulties 
of  supervision  and  divided  responsibility  make  it  undesir- 
able for  the  supply  undertaking  to  pay  for  devices  which 
are  accessories  to  the  consumer’s  plant,  and  so  the  problem 
for  the  supply  engineer  is  to  devise  a tariff  which  will 
cause  the  consumer  to  instal  such  devices. 

To  be  effective,  such  a.  tariff  must  make  sufficient  differ- 
ence -between  the  electricity  fell  for  a good  and  a bad 
power-factor,  to  make  it  worm  the  consumer’s  while  to 
effect  the  necessary  improvement.  It  must  be  simple  and 
free  from  ambiguity- : the  consumer  must  be  convinced  that 
it  is  fair.  It  should  fee  based  on  integrating  or  recording 
instruments  rather  than  on  indicating  instruments,  as 
the  latter  type  of  instrument  may  be  giving  anything  but 
a fair  average  figure  at  the  time  when  it  is  read.  It 
must  be  possible  to  determine  the  quantities  for  which  a 
charge  is  made  with  accuracy*,  and  the  instruments  for 
doing  this  must  be  inexpensive. 

A method  of  charging  frequently-  employed  is  a slight 
extension  of  the  usual  two-part  tariff.  In  addition  to  a 
small  charge  per  unit  a fixed  charge  per  KVA  of  maxi- 
mum demand  is  made.  This  charge  places  power-factor 
and  load- factor  on  the  same  basis,  which  is  not  quite 
justifiable.  A bad  load-factor  affects  the  capi’tal  cost  per- 
unit  sold  of  the  whole  undertaking,  a bad  power  factor  only 
that  of  the  electrical  part.  On  the  other  hand,  a bad 
power-factor  has  other  drawbacks  besides  those  of  increas- 
ing the  capital  charges  per  unit.  The  power-factor  is 
under  the  consumer’s  control;  generally  the  load-factor 
is  not.  A tariff  which  deals  jointly  with  both  is  not  likely 
to  make  it  sufficiently  obvious  to  the  consumer  how  he  can 
reduce  his  bill  by  installing  power^factor  improving  de- 
vices. Another  drawback  of  this  method  of  charging  is 
that  no  satisfactory-  maximum  cfemand  KVA  meter  is  yet 
111  T’  Jhbse  used  are  really  maximum  current  meters, 
so  they  depend  on  the  constancv  of  the  supplv  voltage  for 
their  accuracy.  " ' 

The  above  disadvantages  do  not  appear  to  be  serious 
and  have  not  prevented  this  svstem  from  -being  adopted 
by  some  undertakings,  but  other  more  direct  methods 
would  appear  to  meet  the  case  better.  One  such  is  the 
well-known  Arno  tariff.  Thfs  is  a charge  per  unit  consist- 
ing of  two  parts.  The  first  part  covers  the  works  costs  and 
as  much  of  establishment  charges  and  capital  charges  on 
the  non-electrical  part  of  the  undertaking  as  is  to  be  paid 
for  by  power  consumers.  The  second  part  covers  the  capi- 
tal charges  on  the  electrical  part  of  the  undertaking.  In 
the  example  given  at  the  beginning  of  this  note  the  cost 
of  the  electrical  part  was  assumed  to  be  ^15  per  KVA. 
The  capital  charges  on  this  are  ^40  pence  a year.  At  25 
per  cent’,  load-factor  and  unity  power-factor,  the  sale  of 
units,  is  2,200  per  year.  This  is  0.23d.  per  KW  hour  Let 
the  first  part  of  the  tariff  be  id.  per  KW  hour.  The  total 
charge  would  then  be  id.  per  KW  hour  plus  0.23d.  per  KVA 
hour.  r 

At  unity  power-factor  the  consumer  would  pay  1.25  per 
unit;  at  a power-factor  of  0.8  he  would  pay  i.3i2d.  per 
unit.  That  is  to  say  he  would  pav  the  o.o62d.  pence  more 
than  his  bad  power-factor  costs  the  undertaking.  A single 
meter  is  used  in  connection  with  the  Amo  tariff  which 
integrates  KW  hours  plus  a fraction  of  KVA  hours,  so 
that  the  bill  can  be  based  on  a single  reading.  A modifica- 
tion of  this  tariff  was  suggested  by  Mr.  Barbagaleta  in  a 
communication  to  the  Italian  Association  of  Electrical 


Engineers,  and  later  independently  by  Mr.  C.  G.  Carro- 
thers  in  the  “ Electrical  Review”  ot  April  1st,  1921,  in 
which  two  standard  watt-hour  meters  are  used,  and  a 
simple  computation  from  their  readings  gives  a very  close 
approximation  to  the  Amo  charge,  which  is  the  scientifi- 
cally accurate  one. 

All  these  methods  suffer  from  one  drawback.  The  con- 
sumer is  paying  for  Something  of  which  he  does  not  get 
the  benefit : that  i9.  fee  is  paying  in  one  way  or  another 
lor  the  idle  component  of  the  power.  No  doubt  if  supply 
undertakiVigs  start  an  educational  campaign  consumers 
will  eventually  come  tp  understand  that  such  charges  are 
not  only  fair,  but  to  the  interest  of  everyone  concerned. 
'I  hey  will  find  it  much  easier  to  understand  this,  however, 
if  the  adjustment  tak^  ^the  form  of  a bonus  lor  a good 
power-factor  rather  than  a penalty  for  a bad  one.  It  is 
suggested  that  tariff^  should  be  based  on  the  assumption 
that  the  average  powem-f actor  will  be  0.8.  It  is  reasonable 
to  expect  consumers  to  have  a power-factor  of  this  value 
without  any  special  appliances,  so  very  heavy  penalties 
may  be  exacted  for  values  below  0.8.  If  the  consumer 
improves  his  power-factor  above  0.8  the  supply  under- 
taking should  allow  a bonus  of  so  many  pence  per  1,000 
units  for  every  1 per  cent.,  by  which  the  average  power 
factor  as  shown  by  the  readings  of  two  standard  integrat- 
ing watt-hour-meters  is  improved. 


“ TERRA-GRIP.  ” 


Particulars  of  the  new  Simplex  “ Terra-Grip”  con- 
tinuity system  (already  referred  to  in  our  columns)  are 
contained  in  a priced  list  just  issued  by  Simplex  Conduits, 
Ltd.  (Garrison  Lane,  Birmingham).  The  system,  it  will 
be  remembered,  was  introduced  to  provide  a cheaper  means 
of  effecting  ample  and  permanent  electrical  conductivity  in 
light  gauge  unscrewed  conduit  installations  than  is  pos* 
sible  with  the  Simplex  Hexagon  Grip  continuity  system. 

Each  outlet  of  every  fitting  (as  shown  e.g.  in  Pig.  1)  has 
a drilled  and  tapped  boss  for  housing  a steel  screw  of  the 
formation  shown  in  Fig.  2.  After  the  conduit  is  inserted 
into  the  outlet  of  the 'fitting,  the  screw  is  driven  home, 


FiG.  1. 


Fig.  2. 


Fig.  3. 


and  its  cup-shaped  nose,  on  making  contact  with  the  con- 
duit, expands,  as  shown  in  Fig.  3.  The  enamel  is  auto- 
matically scraped  off  the  conduit,  thus,  ensuring  a high 
degree  of  continuity.  Further,  the  expansion  of  the  cup- 
shaped nose  automatically  locks  the  screw  in  position,  thus 
making  it  impossible  to  loosen  under  vibration— an  im- 
portant advantage. 

Conductivity  test  on  “Terra-Grip”  Junctions  have  been 
carried  out  by  the  Electrical  Engng.  Dept,  of  the  Univer- 
sity of  Birmingham,  by  measuring  the  potential  drop  in 
millivolts  across  a number  of  Conduit  “ Terra-Grip  ” Junq* 
tions  in  series.  Currents  up  to  40  amperes  were  passed 
and  the  average  resistance  per  junction  was  found  to  be 
only  three  ten-thousandths  of  an  ohm. 


MARRYAT  & PLACE, 

28.HATTON  GARDEN, 
LONDON,  E C.  1. 
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WBSTON  ELECTRICAL  INSTRUMENT  CO  13Pl  -AUDREY  HOUSE  •EOT  PLACE* LONDON *ECt 


The 

WESTON 

A.C.  WATTMETER. 

r AN  INSTRUMENT  OF  UNIQUE  OPERATIVE 
CHARACTERISTICS. 

The  design  and  construction  of  . an  A.C.  Wattmeter 
which  will  indicate  accurately  and  continuously  true  aveiage 
power  under  the  widely  differing  'Conditions  of  frequency, 
power  factor  and  load,  occurring  in  -practice  is  a most 
complex  problem,  the  complete  solution  of  which  is  a task 
of  no  mean  order,  bd 

♦ It  has,  however,  been  carried  into  practical  effect  in 
the  WESTON  A.C,  Wettmeter,  which  possesses  among 
others  the  following  important  advantages : — 

1 The  scale,  which  is  flat  and  easily  read,  is  unifoim 
throughout  the  entire  range,  and,  owing  to  the  perfect 
damping,  readings  can  be  made  with  the  same  precision 
on  violently  fluctuating  loads  as  on  steady  loads. 

I The  indications  of  these  instruments  are  equally  accurate 
on  D:C.  circuits  and  on  A.C.  circuits  of  any  commercial  fre- 
quency, power  factor  or  wave  form.  They  may,  therefore, 
be  checked  and  calibrated  with  direct  current  against 
our  Model  1 Instruments,  and  used  on  A.C.  circuits  without 
the  introduction  of  error. 

They  have  a large  overload  capacity  which  will  allow 
•the  measurement  of  full  power  at  power  factors  below  0.50. 
and  the  movable  system  is  entirely  free  of  mechanical 
resonance  at  frequencies  ranging  fiem  15  to  900  cycles. 


Accuracy  is  unimpaired  by  any  changes  in  temperature, 
frequency,  power  factor  or  wave  form  within  the  range 
of  commercial  practice.  Actual  tests  over  a range  of 
from  15  to  900  cycles  showed  a total  error  of  only  about  1 


Greenly ’a 


HOUSE  LIGHTING 


WHEN  you  buy  an  “ Exide  ” Battery,  you 
do  not  simply  buy  so  many  glass  boxes 
filled  with  plates  and  separators. 

In  your  purchase  is  enclosed  the  labour  and 
experience  of  thirty  years  of  Storage  Battery 
building,  years  spent  in  designing  the  best  battery 
for  each  particular  job,  and  at  the  back  of  the 
Battery,  throughout  its  life,  are  the  resources  and 
service  of  the  oldest  and  largest  storage 
battery  makers  in  the  United  Kingdom. 

This  is  worth  reckoning  in  the  purchase  price. 


SEALED  IN  OR  PILLAR  TYPE  CELL. 


CLIFTON  JUNCTION, 

Mr,  MANCHESTED,  ENGLAND. 

57,  VICTORIA  ST., 

LONDON,  S.V.l 


ELECTRICAL  STORAGE 
COMPANY  LIMITED. 


Hart  Batteries  have  d<>tinct  advantages 
other  makes.  The  superiority  of  Hart 
is  responsible  for  their  extensive  us 
central  Stations,  Private  Installa* 
tions  and  general  purposes  of 
all  kinds. 
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ADOPT  THE  BEST  PRACTICE 


BY  INSTALLING 


HART  BATTERIES. 


HIGH  EFFICIENCY 
LONG  LIFE 
EASY  TO  MAINTAIN 


LOW  COST  OF  UPKEEP 

STEADY  LIGHTING 

FBEEDOM  FBOB 

BBEAKDOWN 


HART  ACCUMULATOR  CO.,  LTD 

MARSHGATE  LANE,  STRATFORD,  LONDON,  E.  15. 


EVERSHED’S 


SPEED  INDICATOR 

L 


We  are  exhibiting  at  he  SHIPPING, 
ENGINEERING  and  MACHINERY 
EXHIBITION,  Olympia,  Sept.  7—28 , 
1921.  Stand  No.  299  in  the  Gallery. 


PRICES 


have  been 


REDUCED. 


Our  Speed  Indicator  depends 
for  its  action  on  die  variation 
of  electrical  pressure  de*  f " ~ 

veloped  by  a magnet o- 
genoatior  driven  by  the  median  ism  the  speed  of 
wlnchistc  be  indicated.  Theequipment,  therefore 
consists  of  two  parts— the  transmitter  or  generator 
and  the  speed  indicator  which  is  in  essence  a 
voltmeter.  The  permanent  accuracy  of  the  read- 
ings is  unaffected  By  outside  conditions  such  as, 
temperature,  vibration,  etc.  Send  for  free  fat. 


rj  The  Indicator 

1 . • 9 can  be  any  distance 

1 h 11  from  shaft;  If  desired 

a Murday  Recorder 
can  be  used  to  give  a 
permanent  record 
of  speed  variation. 

Evershed  & Vignoles,  Ltd, 

ACTON  LANE  WORKS,  CHISWICK.*  W.4, 

Telephone : Chiswick  1370.  Telegram* : Dorothea,  Chiah.  London 
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=Special  Offer  to  the  Trade= 

ELECTROLUX  PORTABLE 

CLEANING  APPARATUS. 

To  make  way  for  new  season's  models  we  are 
offering  our  stocks  of  the  present  pattern, 
now  so  well  known,  at 

£13  O O each  complete  subject. 

25  - 30  volts,  15/-  extra. 

These  machines  will  be  sold  only  on  the 
understanding  that  our  list  price  of  to 

consumers  is  maintained.  Orders  will  be 
dealt  with  in  rotation.  This  opportunity 
should  not  be  missed,  as  it  ensures  a very 
handsome  profit  indeed.  Write  at  once. 

**  Z *’  Electric  Lamp  and  Sufrfolies  Co.,  Ltd  , 

73  Newman  Strett,  Londu.i , W,f. 


TO  OUR  SBABBS8. 

BlMruoifr  it  published  •▼•ry  Friday,  and.  If  ordered,  la  an  eale  at  the 
pftaeipal  Railway  Station  Bookstalls  and  Newsagents  on  that  day.  Xt  has 
* ▼srj  largo  salo  throughout  tho  Uni  tod  Kingdom,  as  wall 
as  la  tho  British  Colonies  and  Abroad. 

Tho  Xditor  does  not  hold  himself  responsible  for  opinions  expressed  by 
I* dividual  contributors,  nor  does  he  neoessarily  identify  himself  with 
their  views. 

Questions  to  which  an  answer  is  required  must  be  aocompanied  by  a 
M.  stamp  for  reply.  When  considered  of  sufficient  interest  tho  answer 
«U1  probably  appear  in  the  paper. 

Now  advertisements  for  the  displayed  oolnmns  and  alterations  to  existing 
ones  must  reach  the  publishing  office  not  later  than  the 
first  pest  Tuesday  morning,  in  order  to  be  in  time  for  the  issue 
of  tho  fallowing  Friday.  This  is  important.  Rate  quoted  on  application, 
•ebeeriptiou. — 17*.  Sd.  a year,  9s.  half-year,  4s.  6d.  a quarter  in  advance, 
postage  prepaid  in  tho  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  8.  Rxktell  aits  Oo.,  Ltd., 
1AM,  Maiden  Lane,  London,  W.CA.  Telephone,  No.  9460  Garrard. 


Current  Topics. 


The  sudden  failure  of  illumination  in  theatres  and 
other  public  buildings  whilst  performances,  meetings, 
etc.,  are  in  progress,  is  apt  to  lead 
Duplicate  to  panic  and,  in  any  event  causes 
Installations,  considerable  inconvenience  to  a large 
number  of  people  simultaneously. 
There  was  a recent  instance  of  this  at  Leeds,  where 
the  electric  light  in  the  theatres  and  music  halls  slowly 
died  down  and  eventually  went  out  altogether,  causing 
consternation,  especially  among  the  weaker  sex.  At 
one  music  hall  the  presence  of  mind  of  a revue  chorus 
in  singing  a rousing  melody,  saved  the  situation,  but 
there  have  been  numerous  instances  in  the  past  where 
the  failure  of  the  general  lighting  system  under  such 
circumstances  has  caused  casualties  and  even  loss  of 
life. 


It  is  scarcely  surprising,  therefore,  that  the  Sheffield 
City  Council,  on  the  recommendation  of  the  Watch 
Committee,  have  decided  to  require  a duplicate  system 
of  lighting,  to  be  installed  in  all  local  places  of  enter- 
tainment. The  matter  is  not  difficult  to  arrange,  even 
where  the  building  does  not  possess  its  own  alternative 
lighting  plant,  or,  alternatively,  is  not  in  an  area 
served  by  two  supply  authorities  through  independent 
systems  of  mains,  as  is  the  case  in  some  London 
boroughs.  A storage  battery  of  appropriate  capacity, 
and  a simple  solenoid  or  relay  change  over  switch, 
controlling  dupHcate  lighting  units  at  all  important 
points,  meets  the  case  admirably.  The  subsidiary 
system  need  not  be  of  high  voha^6,  so  long  as  the 
secondary  lights  are  sufficient  to  illuminate  adequately 
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the  auditorium  or  main  body  of  the  hall  occupied  by 
the  public. 

The  storage  battery  would  r%quire  to  be  kept  charged 
and  also  made  to  do  a certain  amount  of  work  by  dis- 
charging and  recharging  at  fairly  frequent  intervals, 
in  order  to  maintain  it  in  good,  condition  and  reliable 
for  such  emergencies  as  may  arise.  A similar  arrange- 
ment is  described  in  a German  publication.  It  com- 
prises two  lamps,  one  connected  to  the  mains  and  the 
other  to  a 4-volt,  accumulator.  So  long  as  current 
passes  through  the  main  lamp,  the  low-voltage  bulb 
remains  dark ; on  failure  of  the  main  current  an  arma- 
ture retained  by  a solenoid  in  circuit  with  the  mains 
is  released,  and  switches  in  the  emergency  lamp.  The 
lamp  switches  are  so  interlocked  that  the  main  current 
cannot  energise  its  lamp  uifless  the  safety  lamp  is  in 
workable  condition.  Curiously  enough,  this  is  by  no 
means  the  first  time  such  an  idea  has  taken  practical 
shape.  At  least  twenty  years  ago  I witnessed  a trial 
of  a similar  invention  by  an  Englishman,  but,  at  the 
time,  the  provision  of  duplicate  lighting  was  considered* 
unnecessary  as  a general  rule,  and  that  inventor 
suffered  the  usual  fate  of  the  man  who  anticipates  the 
requirements  of  the  next  decade. 

We  are  only  a few  weeks  removed  from  that  period 
of  the  year  when  these  Isles  suffer  the  usual  visitation  of 
mists  and-fogs,  with  consequent  dis- 
Fog  location  of  traffic.  In  a recent  issue 

Penetration.  of  my  contemporary,  The  Gas  World, 
appears  an  article  on  the  relative 
penetrative  powers  of  gas  and  electric  light  respec- 
tively, when  the  atmosphere  is  thus  obscured.  The 
question  at  issue  refers  to  300  c.p.  gas  burners  as 
compared  with  groups  of  three  100  c.p.  Osram  lamps. 
The  editorial  ruling  is  as  follows,  and  it  is  highly 
amusing  to  note  that  advantage  is  taken  of  the 
opportunity  to  point  a moral  and  adorn  a tale,  the 
inference  being  that  this  country  is  subject  to  fogs  all 
the  year  round.  ** 

“To  some  extent,”  says  the  Editor  of  The  Gas 
World , “ this  is  a matter  of  personal  opinion,  and  is 
also  affected  by  the  surroundings  in  each  case.  No 
general  rule  or  data  can  be  stated.  It  is  a 
matter  of  common  knowledge  that  the  larger 
surface  area — four  square  inches  or  so,  as 
against  a few-  thin  filaments — and  the  colour, 
give  gas  a decided  advantage ; and  that  in  practice 
300  c.p.  gas  burners  have  been  found  more 
effective  for  public  lighting  (in  foggy  atmosphere)  than 
1,000  c.p.  nominal  arc  lamgs.  Hence  the  general  use 
of  gas  for  public  lighting,  even  where  electricity  is 
available.”  Hence , also , the  Pyramids.  The  italics 
are  mine,  and  indicate  the  natural  bias  which  underlies 
' this  editorial  comment.  It  is,  of  course,  a recognised 
fact  that  unprotected  electric  lights  with  their  greater 
incandescence  and  white  tint,  do  not  compare  favour- 
ably with  the  yellower  gas  flame  in  those  exceptional 
circumstances  when  our  large  cities  are  fog-bound. 
The  motor  driver’s  antidote  is  a yellow  transparent 
disc  over  his  headlamps  to  impart  the  necessary  colour 
to  his  electrics,  and,  after  all,  the  real  remedy  is  to 
seek  an  effective  fog  disperser,  which  would  appear  to 
constitute  an  electrical  problem  at  bottom. 
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If  all  goes  well  the  City  of  London  Electric  Lighting 
Company  contemplates  the  erection  of  a distributing 
station  on  the  site  of  the  once 
From  Pub  to  famous  ^ity  tavern,  the  Castle  and 
Power  Station.  Falcon  fitttel.  If  such  be  the  case 
the  dick  of  the  beer  engines  and  the 
foam  of  the  fourpenny  will  give  place  to  the  buzzing 
of  static  transformers  and  the  occasional  dick  of 
switches,  or  the  hum  of  rotaries ; an  apt  change,  mark- 
ing progress.  It  is  interesting  to  note  that  the  original 
home  of  the  Castle  and  Falcon  was  the  house  once 
tenanted  by  John  Day,  the  Elizabethan  printer,  over 
Alders  Gate.  On  the  demolition  of  the  gate  in  1761  the 
tavern  was  transferred  to  the  site  which  is  the  subject 
of  this  paragraph. 


As  usual,  the  Lawj  is  getting  all  the  honey  out  of  the 
electrical  hive  as  represented  by  the  Electricity  Com- 
missioners’ activities.  Acts  of  Parlia- 
The  Lawyers’  ment  are  framed  for  the  enrichment 
Pickings.  of  the  legal  profession,  and  the 
Electricity  Acts  are  no  exception. 
They  even  threaten  to  bankrupt  the  industry  if  we  are 
not  careful.  Take  the  case  of  the  big  electricity 
inquiry  a(t  Liverpool  of  recent  date ; had  it  not  been  for 
counsel’s  fees  and  other  legal  charges  the  Birkenhead 
Electricity  Committee  would  have  been  able  to  show  a 
profit  on  its  undertaking  for  the  past  year.  As  things 
turned  out  the  inquiry  was  a very  expensive  matter 
for  Birkenhead  ratepayers,  and  counsel’s  bill  of 
;£j>375  odd  involves  the  borough  in  a debt  of  £788- 
Moral,  keep  clear  of  the  law  and  lawyers.  Why  oni 
earth  it  should  be  necessary  to  employ  a bevy  of  legal 
experts  to  argue  the  pros  and  cons  of  elect  rid  ty  supply, 
a purely  commercial-technical  proposition  for  any 
district,  passes  my  understanding,  and,  I imagine,  that 
of  most  readers. 


A vacuum  has  been  defined  by  a schoolboy  as  “ a 
hole  with  nothing  in  it  ” * also,  as  “what  Nature 
abhors.”  It  aptly  described  the  con- 
The  Tables  ditioni  of^pur  coal  bunkers  and  cellars 
Turned.  during  the  recent  coal  strike,  and  now 
it  is  being  pressed  into  service  to 
handle  coal,  once  more  available  for  industry.  The 
vacuum  process  of  coal  handling  has  been  applied  to 
the  unloading  of  coal  from  barges  at  the  City  of 
London’s  Electric  Supply  Company’s  Bankside  depbt. 
On  the  wharf  is  a tower  65  feet  high,  with  platforms  at 
different  levels.  On  the  top  platform  is  a receiver  from 
which  flexible  piping  extends  down  into  the  hold  of 
the  iboat  to  be  unloaded.  One  section  of  the  receiver  is 
connected  with  a*  vacuum  pump,  which  exhausts  the 
air  from  it  thus  sucking  up  the  coal  from  the  barge  to 
the  receiver.  Only  filtered  air  reaches  the  suction 
pumps.  From  the  receiver  the  coal  drops  through  a 
double-compartment  air-tight  box  on  to  an  endless  belt, 
which  conveys  it  to  the  storage  bunker  or  to  trucks. 
Coal  up  to  four  inches  in  size  can  be  raised,  and  sixty 
tons  per  hour  are  dealt  with  by  each  of  the  two  plants 
now  at  work.  Elektron. 


Meetings. — The  next  meeting  of  the  Birmingham  and  District 
Electric  Club  will  be  held  at  the  Grand  Hotel,  Colmore  Row, 
on  Saturday,  10th  inst.,  at  7 p.m.  prompt.  Paper  : “ Canadian 
Notes,”  illustrated  ^ith  lantern  slides,  by  Mr.  N.  Deykin, 
vice-president. 


EXPERIENCES  AS  AN  “AMATEUR  STAGE 
ELECTRICIAN.” 


By  G.  E.  Moore. 

There  was  a time  when  the  “ stage  ” cast  a spell  over 
the  writer,  and  although  he  never  gravitated  into  the 
theatrical  profession^ , he  did  blossom  forth  as  an  actor  in 
an  amateur  company v It  was  the  sort  of  company  in  which 
each  “star  ” was  so  dazzled  by  his  or  her  luminosity  as  to 
be  quite  oblivious  of  anybody  else ! The  writer  (let  it  be 
gently  hinted)  was  not  a great  success.  He  was  disillu- 
sioned one  evening  when,  after  an  impassioned  love-speech 
which  left  him  breathless  and  should  have  awed  the  audi- 
ence, the  latter  burst  into  raucous  laughter! 

However,  the  writer^  did  not  altogether  sever  his  con- 
nection with  the  ^amateur)  stage.  Instead,  he  turned  his 
skill  as  electrician  ' into  account  by  assisting  with  stage- 
lighting  and  kindred  effects,  and  was  so  successful  as 
eventually  to  be  in'  great  demand.  Hence  his  title  oT 
” amateur  stage  electrician.” 

The  work  really  was  interesting,  because  of  the  many 
possibilities.  Few  amateur  shows  are  stage-lighted  effec- 
tively, and  often  a show  with  mediocre  acting  can  be  saved 
by  good  scenic  and  lighting  preparations.  Of  course  they 
are  very  different  from  “ professional  ” shows;  much  more 
improvisation  and  petty  details  must  often  be  undertaken — 
perhaps  all  the  gear  has  to  be  taken  to  the  spot.  Typical 
bugbears  are  finding  the  wiring,  etc.,  not  of  big  enough 
carrying  capacity,  and  (worse  still)  all  sorts  of  faults  like 
bad  connections  and  treacherous  fuses  suddenly  introducing 
themselves.  But  there  are  many  gratifying  effects  which 
can  be  experimented  with  and  carried  out,  and  in  this 
connection  the  writer  found  the  Lundberg  switches  and 
switching-  methods  very  useful.  And  what  of  the  thrill 
which  comes  when,  perched  on  the  top  of  a rickety  ladder 
with  a hot  limelight  box  on  one’s  knee,  some  forgetful 
artists  blunder  into  the  shaky  structure? 

As  showing  the  variety  of  simple  yet  artistic  “ effects  ” 
which  are  possible,  the  writer  will  describe  one  production 
in  which  he  assisted.  The  play  (by  Strindberg)  was  in 
one  act  and  the  action  took  place  in  the  kitchen  of  an 
old  mansion.  The  stage-setting  included  a fireplace,  old 
beams  across  the  ceiling,  a door  and  a window — through 
which  the  distant  mountains  could  be  seen.  All  the  lighting 
was  obtained  by  ordinary  filament  lamps.  By  carefully  ar- 
ranging some  of  these  along  the  front  and  sides  of  the 
stage  and  also  behind  the  beams,  a very  even  and  unob- 
trusive illumination  was  given;  two  .or  three  lamps  and 
some  red  paper  provided  the  fire;  whilst  the  backcloth  on 
which  the  mountains  were  painted  was  illuminated  by  lamps 
slung  from  a horizontal  wire — some  lamps  being  tinted 
blue  and  some  red.  Three  liquid  rheostats  were  in  circuit. 

When  the  curtain  rose,  the  fire  lamps  and  the  blue  lamps 
for  the  backcloth  were  “on.”  As  the  action  proceeded 
dawn  came;  this  was  effected  by  slowly  bringing-up  the 
footlights,  etc.,  and  the  red  lamps  lighting  the  backcloth 
to  full  pressure,  die  latter  red  lamps  afterwards  being 
dimmed  out  while  white  lamps  gradually  replaced  them. 
From  then  until  the  end  of  the  play,  the  backcloth  lights 
(being  sluing  on  a wire)  were  moved  along,  and  by  this 
being  slowly  carried  out,  the  effect  was  as  though  the  sun 
shone  more  and  more  directly  into  the  room. 

Of  course  such  effects  require  preliminary  work.  In 
this  case  the  “props”  were  rigged  up  on  the  previous  even- 
ing. As  usual  there  was  trouble  with  the  “ juice.”  A 
fuse  blew,  and  it  was  located  near  the  meter.  To  reach 
it  a door  had  to  be  battered  down,  and  a long,  damp  under- 
ground passage  negotiated ; and  then,  in  the  dim  candlelight, 
the  fittings  were  seen  to  be  so  eaten  away  by  electrolysis 
and  the  like  as  to  be  falling  ro  pieces!  This  is  the  sort 
of  preliminary  to  be  expected. 

Another  ambitious  undertaking  concerned  a production 
of  “ The  Trojan  Women.”  When  this  Greek  play  opens 
the  god  Poseidon  and  the  goddess  Pallas  Athena  appear 
and  disappear;  this  illusion  was  effected  with  the  aid  of 
Nemst  lamps  which  normally  were  used  for  mirror  gal- 
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vanometers.  A Nernst  lamp  was  placed  on  each  proscenium 
pillar  and  directed  to  that  (part  of  the  stage  where 
the  god  or  goddess  was  to  appear.  The  stage  being  in 
darkness,  No.  i Nernst  was  switched  on  and  in  the  faint 
light  given  by  the  heater  the  god  was  seen  to  appear ; this 
was  followed  by  the  filament  automatically  and  brilliantly 
lighting  up.  No.  2 Nernst  lamp  was  than  switched  on  and 
the  goddess  became  visible  to  the  audience  in  similar  man- 
ner. Upon  switching  off,  the  god  and  goddess  fairly 
rapidly  vanished  from  sight.  Dawn  was  then  effected  by 
bringing  footlights,  etc.,  up  to  full  pressure. 

The  wall  of  Troy  occupied  the  background,  and  beyond 
that  a lecture  screen  was  dropped  and  flooded  with  blue 
light.  Later,  Troy  is  supposed  to  b^  set  on  fire.  This 
was  simulated  by  an  arrangement  of  drange,  red  and  white 
lamps  placed  behind  the  wall  of  Tro^  and  operated  there 
by  a sort  of  keyboard  arrangement  ^hereby  a flicker  of 
vari-coloured  light  was  given.  The  Ordinary  illumination 
w'as  also  changed  to  red. 

When  the  production  was  shown  in  public  the  initial 
performance  took  place  before  a youthful  audience.  It  was 
to  be  a sort  of  final  rehearsal  for  the  company.  All  went 
well  until  preparations  were  made  for  the  fire  of  Troy. 
The  writer  took  his  place  behind  the  wall.  Unfortunately, 
one  or  two  serious  cracks  had  developed  in  the  latter,  and 
owing  to  these  and  one  or  two  incautious  appearances  over 
the  wall,  many  members  of  the  audience  recognised  the 
wrter.  They  not  only  ^recognised  him,  but  tjold  botjh 
him  and  their  pals,  and  quite  a babel  of  voices  could  be 
heard  as  they  speculated  on  what  was  going  to  happen. 
All  this  was  highly  improper,  as  it  spoilt  the  atmosphere  of 
umpteen  years  b.c. 

The  fire  of  Troy  would  have  been  a great  (electrical)  suc- 
cess had  the  writer  not  hearkened  unto  the  voice  of  a 
technical  tempter,  who  advised  the  use  of  a little  smoke. 
This  smoke,  it  appeared,  could  quite  readily  be  prepared 
by  mixing  the  vapours  of  ammonia  and  hydrochloric  acid. 
It  could f but  no  mention  was  made  as  to  its  venomous 
nature  1 The  mixture,  indeed,  was  so  powerful  that  the 
gallery  patrons  began  to  cough.  One  of  the  “ stars,* * 
stamping  her  foot,  said  it  was  abominable  and  left  the 
stage;  while  the  writer,  in  a state  of  collapse,  was  hauled 
from  behind  the  wall  of  Troy — nobly  operating  his  fire 
switches  and  the  smoke  apparatus  to  the  very  last. 

On  the  following  evening  the  real  production  took  place — 
the  fire  of  Troy,  however,  raging  without  the  aid  of  smoke 
and  without  its  electrical  basis  being  so  obvious  via  the 
cracks  in  the  wall. 

There  was  one  occasion  upon  which  the  writer  had  a 
double  role — that  of  electrician  and  black  magician.  As 
electrican  he  stage-lighted  for  the  rest  of  the  company, 
and  in  the  black  magic  show  for  himself — the  stage  being 
draped  with  black  and  the  footlights  and  headlights  being 
turned  to  face  the  audience.  Before  this  particular  show 
took  place  a fuse  blew,  with  the  result  that  each  pair  of 
the  clusters  of  lamps  in  the  hall  were  put  in  series  1 After 
a long  search  the  blown  fuse  was  found  in  the  distribution 
box  fifteen  feet  from  the  floor  and  immediately  under  the 
ceiling.  As  usual  there  was  no  step  ladder  big  enough  or 
even  safe  enough,  and  one  had  to  be  borrowed  down  the 
road.  The  writer’s  work  as  electrician  proved  so  exhaus- 
tive that  when  he  came  to  essay  his  job  as  a venerable 
black  magician,  he  really  wasn’t  44  up  to  it”;  to  add  to  his 
trials  his  girl  assistant  wouldn’t  scream  when  her  head 
was  chopped  off,  and  he  had,  perforce,  to  supply  a piercing 
scream  instead. 

Whilst  in  the  Royal  Engineers,  and  dtiring  that  exacting 
time  when  44  demob.”  was  awaited,  he  was  called  in  to 
supply  some  effects  for  a dance — the  battalion  sergeants 
having  netted  a number  of  local  V.A.D.s,  “Waacs,”  and  so 
forth.  A moonlight  effect  was  arranged  by  putting  all  room 
lights  out  and  illuminating  the  place  frotn  a neighbouring 
roof  by  means  of  a big  half-watt  lamp.  Going  a step 
further,  a thunderstorm  was  thrown,  in  (an  innovation 
which  resulted  Dn  very  mixed  feelings  on  the  part  of  the 
dancers). 

The  moon  was  extinguished,  and  the  writer,  standing 


beside  it,  gave  a few  deft  flashes  with  a couple  of  insu* 
lated  carbons  and  twenty  amps.  Below,  a couple  of  valiant 
assistants  supplied  the  thunder  by  means  of  biscuit  tins 
flattened  out.  The  astonishing  thing  about  this  thunder- 
storm was  the  phase  relationship;  sometimes  the  thunder 
would  44  lead  ” the  lightning  #nd  sometimes  44  lag.” 

The  thunder  and  lightning  display  came  to  a sudden  and 
dramatic  end  when  the  writer,  blinded  by  the  flashes,  lost 
his  footing  and  descended  upon  the  thunder-makers,  one 
of  whom  broke  into  particularly  violent  language  when  a 
red-hot  carbon  touched  his  neck.  The  fall  from  the  roof 
was  apparently  taken  to  be  the  descent  of  a thunderbolt, 
and  with  this  44  cue  ” the  room  lights  were  turned  on 
again. 

On  with  the  dance  1 Little  recked  the  merrymakers . of 
the  scene  of  anguish  outside  and  of  the  fate  of  a spectator 
of  the  tragedy,  who  made  an  unseemly  inquiry  as  to  whether 
the  gentleman  rubbing  his  burnt  neck  was  "suffering  from 
heat  shock  or  electric  shock.  J 


NEW  CADMIUM  VAPOUR  ARC  LAMP. 

Intense  sources  of  practically  monochromatic  radiations 
are  important  for  many  investigations  in  physical  optics 
and  spectroscopy,  but  unfortunately,  the  number  of  such 
sources  at  present  available  is  very  small.  Lamps  contain- 
ing pure  cadmium  in  iransp^ent  silica  envelopes  have  in- 
deed been  designed  and  successfully  used  (Michelson,  Fabry 
and  Buisson,  etc.).  The  employment  of  these  tamps,  how- 
ever, is  usually  attended  by  serious  difficulties,  such  as: 
the  necessity  for  keeping  the  k?wer  portions  of  the  lamp 
cooled  by  running  water,  the  adhesion  of  the  metal  to  the 
silica  walls  often  resulting  in  the  fracture  of  the  container, 
the  automatic  increase  in  pressure  requiring  frequent  pump- 
ing, the  relative  complexity  of  construction  making  repairs 
troublesome,  etc.  Accordingly,  a brief  account  of  a new 
cadmium  lamp  designed  and  tested  by  F,  Bates,  which 
seems  to  -be  free  from  all  of  the  serious  incortyeniences  per- 
taining to  the  earlier  forms,  may  not  be  without  interest. 

According  to  information  which  has  been  published  in 
American  journals,  the  fundamental  idea  was  to  find  a 
chemical  element  that  would  readily  alloy  with  cadmium 
and  possess  a relatively  low  vapour  pressure.  It  was  dis- 
covered by  trial  that  the  rare  metal  gaflfium  fulfilled  the 
conditions  admirably.  The  author  says  : “ In  fact,  t^e 
addition  of  a few  drops  of  gallium  to  ten  or  fifteen  cubic 
centimetres  of  cadmium  completely  changed  the  texture  o 
the  latter,  rendering  it  relatively  soft  and  greatly  reducing 
its  tensile  strength.  Subsequently  it  was  discovered  that 
upon  distilling  the  cadmium  from  the  alloy  at  a pressure 
of  0.001  mm  of  mercury,  the*,  minute  quantity  of  gallium 
carried  through  was  sufficient  to  completely  change  the 
character  of  the  cadmium,  and  to  prevent  adhesion  between 
the  cadmium  and  the  walls  of  the  lamp.” 

When  finality  filled  and  seeded  off  from  the  pump,  the 
shape  of  the  lamp  was  that  of  the  letter  U inverted,  the 
lower  end's  consisting  of  vertical  capillary  tidies.  The  total 
internal  volume  of  die  silica  envelope  was  about  ten  cm3. 
The  electrodes  were  made  of  tungsten  wires,  which  pro- 
jected above  the  upper  ends  of  the  capalllaries  into  the 
gallium-softened!  cadmium.  The  lower  end's  of  these  wires 
and  of  the  capillary  tubes  were  closed  with  lead  9eals  of 
the  type  described  by  Sand.  The  precautions  taken  in  filling 
a lamp  of  this  kind  are  not  stated. 

The  lamp  may  be  started  by  heating  with  a flame  to 
vaporise  some  of  the  metal.  The  lead  seals  alone  must  be. 
kept  cool  by  directing  a current  of  air  against  them.  The 
energy  required  may  be  conveniently  obtained  from  the 
otrdinary  mo-volt  lighting  mains.  The  lamp  will  operate 
continuously  with  a current  as  small  as  3 amperes  accom- 
panied by  a drop  of  14  volts  across  the  terminals.  “The 
most  satisfactory  results^  however,  are  secured  with  a 
current  of  about  7 amperes  and  a drop  across  the  terminals 
of  about  25  volts.  Under  this  condition  a practically  pure 
cadmium  spectrum  of  great  brilliancy  is  obtained;”  The 
fact  that  the  author  found  it  difficult  to  bring  out  even  a 
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few  of  the  gallium  lines  is*  just  what  might  have  been  pre- 
dicted from  the  spectroscopic  behaviour  of  this  metal  and 
the  conditions  of  excitation  prevailing  inside  the  lamp. 


Questions  and  Answers  by  Practical  Hen. 


RULES 

Questions:  Wi  invite  our  readers  to  tend  t it  questions,  preferably  on 
technical  problems  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  eufficient  interest  to  our  readers  will  either  be  replied  to 
under  44  Answers  to  Correspondents  ” or  replies  will  be  invited  from  our 
readers . One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column. 

Answhbs  i A fee  of  10#,  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  con- 
ciseness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
. no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  unclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  vapor  only , and  if  diagrams  are  sent,  4sww 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a " nom  de  plume,"  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  rant r name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  of  ~ good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
it  final. 

Commencing  with  Question  No.  H>1,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prise  the  most  times 
during  the  next  twelve  months. 

The  words  *'  Questions  and  Answers .*•  or"  Q **  and  **  A **  should  be 
placed  at  the  top  left-hand  comer  ef  ad  letters  intended  for  this  column. 

Question  No.  124. 

How  would  you  find  the  direction  of  phase  rotation  on 
and  3-ph^se  systems?  Is  it  .possible  to  determine  the 
direction  of  rotation  of  induction  motors  before  switching 
on  the  current? — t4S.  H.  Adams.” 

Question  No.  125. 

How  would  you  calculate  the  number  of  turns  in  the 
stator  windings  of  an  induction  motor?  It  is  presumed 
that  a few  of  the  factors  are  known,  such  as  : — speed, 
voltage,  frequency,  etc. — “S.  H.  Adams.” 

{Replies  to  questions  Nos . 124  and  125  must  be  received 
not  later  than  September  24,  1921.) 


Answers  to  Questions. 

Question  No.  120. 

The  distance  between  my  house  and  a store  is  two  miles. 
I wish  to  rig  up  a signal  lingvapparatus  between  them  so  that 
I can  be  called  up  ait  the  store  if  I am  required  at  the  house. 
I do  not  wish  to  go  to  the  expense  of  fitting  electric  bells 
on  account  of  the  cost  (JT  Wine  and  the  inconvenience  of 
running  them.  Can  I use  a system  of  wireless?  If  so, 
please  can  you  give  me  some  details  that  will  assist  me? 
— 44  Coherer." 


B.  L.  Y.’ 


Htri/ff* 


Replies  to  Question  No.  120. 

The  first  prize  (10s.)  has  been  awarded  to 
for  the  following  reply  : — - 

A system  of  wireless  signalling  to  suit  the  conditions 
slated  is  quite  feasible,  and  the  details  of  the  system  are 
given  below,  but  it  must  be  left  to  44  Coherer  ” to  ascertain 
the  approximate  cost,  and  decide  whether  it  is  preferable 
to  install  this  or  a bell  arrangement.  The  sketch  herewith 
will  help  to  explain  the 
working,  which  also  shows 
the  method  of  connections,' 
the  lettering  corresponding 
with  those  given  in  de- 
scription. At  the  house- 
end  will  be  installed  an 
induction  coil  transmitter, 
which  consists  essentially 
of  an  induction  coil  fitted 
with  an  interrupting 
lev  ice  (C),  and  a con- 
tact key  (D)  for  signal- 
ling. The  source  of 
power  would  be  a set 
of  primary  or  storage  bat- 
teries ( E ) of  about  six 


1 — u 


volts,  the  capacity  depending  upon  the  size  of  induction 
coil  used.  The  primary  winding  (4)  of  coil  is  connected  to 
uattery  through  interrupter  and  contact  key,  whilst  the 
secondary  ( B ) is  -connected  to  two  brass  balls  or  spheres 
( F , G ),  between  which  there  is  a small  air  gap.  This 
spark-gap  or  oscillator  is  in  circuit  with  the  aerial  (not 
shown  on  sketch),  one  end  being  connected  to  the  air-wire 
and  the  other  to  eqrth. 

At  the  store-end  a form  of  receiver  is  necessary,  and  a 
suitable  form  would  consist  of  a coherer,  Which  comprises 
a glass  tube  ((H)  fitted  with  two  metal  plugs  {/,  A),  and 
l\>ii taming  in  the  space  between  these  a mixture  either 
of  nickel  and  silver  tilings,  carbon  and  cobalt,  or  of  carbon 
only.  If  the  latter  be  used,  the  device  will  be  self-decoher- 
ing, that  is,  no  mechanical  arrangement  will  be  required 
to  restore  the  filings  to  their  original  positon  after  trans- 
mitter ceases  to  work.  Otherwise,  a tapping  device  would 
be  required,  as  the  principle  upon  which  this  coherer  works 
is  that  normally  the  resistance  of  the  filings  is  several 
thousand  ohms,  therefore  sufficient  current  cannot  flow 
from  the  single  cell  (L)  to  energise  the  relay  (A/).  When, 
however,  the  waves  are  emitted  from  spark-gaps  (F,  G),  and 
reach  the  coherer,  the  resistance  of  the  filings  is  reduced 
sufficiently  to  allovv  current  to  flow  from  batten* 
(L),  and  energise  relay,  which  may  be  used  to  close  a local 
bell  circuit,  which  bell  (N)  forms  the  calling  up  device.  It 
will  be,  therefore,  seen  that  current  will  still  flow  through 
coherer,  after  the  waves  from  transmitter  cease,  unless  the 
filings  are  mechanically  jarred  to  restore  them  to  their 
normal  high  resistance,  unless  composed  of  carbon,  as 
stated  above.  Carbon  filings  are  not  so  reliable  as  the  other 
mixtures,  but  might  be  sufficiently  so  for  the  purpose  re- 
quired ; if  not,  a trembler  bell  would  make  a suitable  tapping 
device,  the  hammier  engaging  with  tube  of  coherer,  so  as  to 
tap  same  lightly  so  long  as  the  relay  holds  the  local  circuit 
closed.  This  Ibell  might  be  utilised  so  as  to  also  act  as 
the  signalling  device  in  place  of  bell  (JV). — “ B.  L.  Y.  ” 

No  second  award  is  made. 


Replies  to  Question  No.  12  j. 

No  satisfactory!  replies  were  received  in  connection  with 
this  question.  No  prize  has,  therefore,  been  awarded. — 
Editor,  Electricity. 


EBONITE. 


Ebonite,  also  called  vulcanite  and  hard^rubber,  being  very 
stable  towards  chemical  reagents,  air,  light  and  changes 
of  temperature  up  to  about  175  deg.  F.,  is  a very  suitable 
insulating  material  in  many  electrical  appliances,  as  is 
well  known.  It  is  manufactured  in  large  quantities  at  the 
Woolwich  works  of  Siemens  Bros,  and  Co.  Ltd.,  and  a 
catalogue  (No.  190)  has  just  been  prepared.  In  this  are 
to  be  found  illustrations  of  the  workshops  and  particulars 
of  the  six  standard  qualities  manufactured,  quotations  for 
which,  in  the  form  of  rod,  tube,  sheets,  or  mouldings,  will 
be  promptly  supplied  on  receipt  of  requirements.  The 
better  qualities  are  black,  the  others  red  or  mottled. 

In  machining  ebonite  care  should  be  taken  that  the  tool 
is  sharp  and  that  there  is  no  tendency  to  overheat  bv 
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ELECTRICITY. 


WHY  YOU  SHOULD  CONFINE  YOUR- 
SELF TO  THE  SALE  OF  LAMPS  MADE 
BY  MEMBERS  OF  THE  E.L.M.A 


Because  by  so  doing — 

You  ensure  that  you  are  handling  well- 
known  and  well  advertised  products. 

You  secure  the  steady  good-will  of  your 
customers  by  supplying  an  article  of  estab- 
lished quality  at  a fair  price. 

You  are  protected  from  unfair  competition, 
through  the  Association’s  price  maintenance 
regulations. 

Your  Customers  are  protected  from  undesir- 
able foreign  lamps  of  unknown  origin  and 
doubtful  quality. 

Y ou  profit  by  the  ever  increasing  demand 
which  is  created  for  you  by  means  of  the 
enterprising  efforts  of  the  individual  makers 


backed  up  by  the  powerful  advertising  of 
the  Association. 

You  associate  yourself  with  a genuine 
attempt  to  maintain  the  standard  of  the 
British  Electric  lamp  industry  at  the  high- 
est possible  level. 

You  assist  research  and  progress  in  your 
own  industry  and  so  ensure  your  future 
prosperity. 

You  support  the  pioneer  manufacturers  of 
an  industry  which  is  renowned  for  its  ever 
increasing  development. 

Y ou  are  able  to  supply  the  lamps  which  the 
public  know  and  for  which  they  will  ask. 


MAZDA-  BRITANNIA. 

Eh£?IA'  OSRAM.  STEARN. 

FOSTER.  ROYAL  EDISWAN.  “ Z.” 


BE  READY  FOR  THE 
DEMAND 
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taking  too  heavy  a cut.  If  the  tool  and  the  work  are  not 
kept  cool,  the  tool  will  rapidly  lose  its  edge  and  the  work 
be  burnt.  Ebonite  which  is  to  be  polished  should  first  be 
rubbed  smooth  with  pumice  powder.  The  polishing  mops 
should  be  of  cloth  dressed  with.  **  Tripoly  ” compound,  and 
should  be  run  at  a high  speed,  [the  work  being  held  lightly 
against  the  mop.  If  too  grejtf  a pressure  is  exerted  the 
work  will  become  overheated  and  the  mop  distorted,  so 
that  much  of  its  effect  is  lost  A final  gloss  may  be  given 
on  a dry  mop.  Further,  ebonite  can  be  softened  in  boiling 
water  and  then  bent  or  shaped  as  desired;  the  shape  or 
impression  is  fixed  on  cooling.  It  should  be  noted,  how- 
ever, that  if  the  ebonite  is  subsequntly  softened  by  heat 
it  will  return  to  its  original  form. 

The  company  point  out  that  in  the  manufacture  of  ebonite 
sheet  metal  foils  are  used  as  a backing  for  the  plastic 
material  during  the  process  of  vulcanisation,  and  they  give 
to  the  finished  sheets  that  glazed  surface  which  is  well 
known.  This  surface  is  always  slightly  metallic,  and 
although  every  precaution  is  taken  to  minimise  this  con- 
dition, it  is  essential  where 'bBonite  sheet  is  used  for  elec- 
trical work  that  this  metallic  .surface  be  removed,  as  other- 
wise it  will  result  in  low  insulation  due  to  surface  leakage. 
This  metallic  surface  can  be  removed  and  the  sheet  sup- 
plied with  a smooth  matt  surface,  and  it  is  strongly  recom- 
mended that  all  sheets  intended  for  electrical  work  be  so 
treated.  When  this  is  required,  a remark  to  the  effect 
that  the  sheet  shall  be  “ free  from  metallic  surface  ” should 
be  made  on  the  order.  If  untreated  foil  surface  sheets 
are  used,  the  precaution  must  be  taken  of  instituting  a 
severe  insulation  test  on  each  sheet  before  it  is  passed 
on  to  the  shops  for  cutting  and  assembling.  (It  will  be 
remembered  that  recentlv  Elek^ron  referred  in  “Current 
Topics  ” to  the  dangers  in  electrical  installations  due  to 
neglect  of  this  precaution.)  Reference  is  also  made  in 
the  catalogue  to  Keramot — a high-class  insulating  material 
which  has  been  introduced  with  the  object  of  superseding 
the  German-made  Stabalit.  Messrs.  Siemens  claim  that 
its  insulation  resistance,  dielectric  strength,  critical  soften- 
ing temperature,  tensile  strength,  non-hvgroscopic  qualities 
and  its  behaviour  in  oils  and  acids  are  all  equal  or  superior 
to  Stabalit.  After  twenty-eight  days’  immersion  in  water 
itfe  increase  in  weight  is  only  o.i  per  cent.  The  specific 
gravity  is  about  1.65,  and  its  tensile  strength  about 
4,000  lbs.  per  square  inch  at  normal  temperatures. 

It  is  particularly  suitable  for  insulating  metal  parts  of 
rubbing  contacts /where  it  is  essential  for  the  insulation 
and  the  metal  to  wear  uniformly,  as,  for  instanoe,  in  cer- 
tain parts  of  ignition  magnetos.  For  such  purposes 
Keramot  shows  further  advantageous  qualities  inasmuch 
as  it  possesses  a lower  coefficient  of  expansion  than  other 
materials  hitherto  employed.  Moreover,  it  does  not  car- 
bonise readily,  and  therefore  does  not  become  conducting 
when  a high-pressure  arc  passes  across  its  surface.  The 
material  is  suitable  for  all  kinds  of  moulded  work,  with 
and  without  metal  parts,  and  it  can  be  easily  turned, 
drilled  and  tooled  in  the  ordinary  way.  It  is  of  a reddish- 
brown  colour  and  takes  a good  polish. 


DEVELOPMENTS  IN  ITALY. 


According1  to  mail  and  other  advices  from  Italy,  the 
Italians  are  making  most  strenuous  efforts  to  make  good 
the  devastation  due  to  war  conditions.  In  spite  of  internal 
troubles  and  the  great  lack  of  coal,  which  was  a very  heavy 
handicap,  Italy  is  now  on  the  high  road  to  prosperity. 
This  season  over  5,000,000  tons  of  wheat  have  been  garnered, 
the  oat  and  barley  harvest  is  a heavy  one,  and  all  round 
the  crops  are  most  excellent.  In  the  devastated  areas  the 
local  populations  have  undertaken  the  task  of  rebuilding 
their  shattered  homesteads,  and  already  some  50,000  houses 
have  been  restored.  Between  Venice  and  Trieste  six 
hundred  co-operative  societies,  representing  all  sorts  and 
conditions  of  political  parties,  have  set  to  work,  and  the 
Venetian  provinces  are  rapidly  assuming  their  pre-war 
aspect.  The  draining  of  the  great  malarial  marshes  to  the 


north-east  of  Venice  is  in  full  swing  again.  During  tlafi* 
war,  75»°oo  acres  of  this  territory  were  flooded,  and  most 
of  the  'Diesel  plant,  which  was  being  used  for  the  purposes 
of  drainage  was  destroyed.  Now  tne  Diesel  engines  havet 
been  replaced  by  electric  plant,  and  land  is  being  reclaimed 
at  express  speed.  Again,  the  Italians  are  making  excellent 
progress  with  the  harnessing  of  water-power.  According 
to  the  Rome  correspondent  of  the  Times^  skilful  use 
of  the  Lake  of  Santa  Croce  will  soon  result  in  the  genera- 
tion of  250,000  'h.,p.,  Which  will  enable  the  Piave  to  supply 
electric  light  ■from  Pola  to  Ancona  at  a saving  of  some 
1,000,000  tons  of  coal  per  annum.  The  Tagliamento  also 
is  being  harnessed,  and  the  experts  are  of  opinion  that 
within  a short  time  it  will  be  producing  50,000  h.p.‘  for 
the  use  of  Italy  Vmdustrj^Si 

ELEMENTARY  DETERMINANTS 

With  Special  Reference  to  Kirchhoff's  Laws. 

By  H.  P.  Few, 

Silver  Medallist  in  Telegraphy , etc. 


1 Wt.Lt TH  ARTICLE. 

Note.— The  aim  of  these  articles  is  to  bring  out  prominently  the  advantages  of 
employing  determinants,  in  conjunction  with  Kirchhoff’s  laws,  for  finding  current 
values  in  networks  of  conductors.  The  previous  articles  appeared  in  our  issues 
of  June  25,  August  6 and  27,  September  17,  October  22,  December 
1920,  Februmry  25,  March  25,  May  6,  June  24  and  July  29,1921,  and  gave  an  account  T 
xnter  aha,  of  Kirchhoff  s laws  and  corollaries,  Maxwell’s  cyclic  equations  general 
methods  of  evaluating  determinants  anniir^tinn  — *_  /_  j_._  > 6 

values  in  simple  networks,  ii  ' 
bridge,  bridge  duplex  and  leak  .^aicuia  \j±  tuc^ri 
.an  important  problem  in  wireless  telegraphy. 

In  this  article  we  employ  the  methods  of  determinants 
in  investigating  the  properties  of  three  magnetically- 
coupled  circuits— a problem  of  considerable  importance 
in  wireless  telegraphy. 

In  the  Electrician  of  July  16,  1920,  E.  Bellini  attacked 
this  problem  by  the  method  of  repeated'  differentiation, 
but  in  the  Electrician  of  August  6,  1920,  L.  C.  Pocock 
suggested  that  solution  by  means  of  determinants  is 
more  illuminating  in  that  it  brings  into  prominence 
several  important  properties  of  the  system. 

Fig  27  shows  the  three  coupled  circuits  where  c„  c„ 
and  c„,  are  the  capacities  of  the  three  condensers, 
h.  h,  and  l3  are  the  inductances,  mt,  is  the  mutual 
inductance  between  the  first  and  second  circuit,  and 
tn&  that  between  the  second  and  third  circuit.’  It 
is  assumed  that  the  resistances  of  the  system  is  nil 
and  that  the  frequencies  of  the  three  circuits  are  the 
same. 


^2  ^23 

Fig.  27 

The  differential  equations  of  the  three  circuits  are— 


, *»,  . dHt 

h *r  + "Hi 


d\ 
dt 2 


+ — =0 
c, 

d% 


1 d7i3 


dt2 

+ -a  = o 

C3 


b 

c2 


(Pi, 

dt 2 

dH2  i9 

dF+m*W+i 

where  i,t  i2  and  i9  represent  the  currents  in  circuits 
1,  2 and  3 respectively. 
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If  p be  the  frequency  then  we  may  put  d/dt  **ip  and 
<P/dt2  =*  -£2,  where  i = /-i.  The  three  equations  then 
become — 

(A/>5- ^-)  *1  + * = 0 

c , - *9 

W,,/*"/,  + (/i/>5-  — ) h+miSp%  =0 

\ * ~tnjiP2i2+ {lip2-  — )t-3  = 0 

£3 

The  following  determinant  may  be  formed  from  these 
three  equations  by  eliminating  and'  t3,  the  roots 
of  which  give  the  values  of  ^^iisfying  tjie  circuit 


conditions — 


iA 


ip3-  - 1 

*nt,p2 

0 

*»»p3 

W-’-T 

maP 

0 

»h>P3 

w- 

Expanding  this  determinant  we 

get- 

\ip3- 

C2  C j 

- 

«0 

= 0 


and  dividing  throughout  by  IJ,2LA — 


Putting  '’jj-fc 


tri2  ' ‘ • 

as  and  j y =&J2,we*  have 

*1*2 


= 0 (1) 

If  the  three  circuits  are  tuned  to  the  same  frequency 
we  have  f,c,  = /jC,  = l^c,,  and  the  last  equation  becomes— 


.(2) 


l 

from  which  it  is  seen  that— 

r-ik 

is  a root.  This  solution  is  not  a resonance  of  the  middle 
circuit,  however,  and  the  tuning  of  the  middle  circuit 
is  not  essential  to  the  existence  of  this  resonance  in 
circuits  1 and  3 for  equation  (1)  is  zero  if 


r he, 


1 

Tp* 


even  if  p2--} — is  not  zero. 

* 2 

* In  other  words,  that  the  frequencies  of  the  first  and 
third  circuits  (say  px  and  p2)  are  independent  of  that  of 
the  middle  circuit  follows  from  the  fact  that  />,  and  pz 
are  roots  of  the  general  equation  whatever  be  the  value 
of  the  middle  term  (22),  but  it  must  not  be  assumed  that 
this  is  a proof  that  the  current  in  the  middle  circuit  is 
not  a maximum  when  lxcx  -l2c2  =/jC3.  That  the  middle 
circuit  is  not  necessarily  resonant  with  the  end  circuits 
is  deduced  from  the  theory  of  vibrations,  for  any 
alteration  in  the  constants  of  the  middle  circuit  must 
alter  the  natural  frequency  of  every  mode  involving 


current  in  the  middle  circuit.  If,  therefore,  any  given 
frequency  of  the  end  circuits  is  not  affected  by  the 
constants  of  the  middle  circuit,  it  follows  that  i2  =0 
(even  if  ljcl  =ldc3).  This  case  has  its  analogy 
in  a straight  bar  vibrating  in  lialves  with  a rode  at  the 
middle. 

The  remaining  free  periods  may  be  found  by  solving 
the  remaining  factor  of  (2),  viz. — 

which  gives — 

. = 1 , ~ I 

^ { hc\  (1  + J ^J2  + £'i)  } ^ { (Ac  f1"”  f + ^23)  j 

These  values  of  p are  general  solutions  of  (2)  and  are 
common  to  all  three  circuits. 

If  the  intermediate  circuifr-contains  no  condenser  the 
determinant  becomes — 

1 1 

— w15/>7  o 


if- 

mi:p 


hP 2 


m^p2 


which,  on  expanding  gives— 

ip3-  jj)  ip3-  p3-  (p3-^)  k r-ip3- 

and  since  llcl  we  have — 


tftiaP2 

//>»-  — 
c. 


= 0 


. _1_  I | 

( ^c«j  1 


P3~ 


from  which 

P=  -jf--.  and >=  ?t  . (3) 

v/jCj  y/lxc  (x*  Kjg  ^23) 

These  results  can  be  arrived  at  directly  by  putting 
equation  (1)  txc,  =/3c3,  retaining  lf2i  solving  and 
making  ca  = oc,  when  the  same  results  are  reached. 
The  second  value  of  p involves  the  constants  of  all  three 
circuits  and  represents  therefore  a resonance  of  all 
three  circuits.  Another  value  of  p is  zero,  which 
corresponds  to  the  infinite  time  constant  of  the  middle 
circuit,  so  that  a practical  "case  would  require  the 
consideration  of  the  resistances  of  the  circuits. 


Reviews  of  Books,  &c. 

[Books  noticed  in  this  column  will  be  sent  jrorn  Elec- 
tricity Office  to  any  part  of  the  world , for  the  published 
price , plus  ten  per  cent,  for  postage  (minimum  2d.)  and 
orders  will  be  appreciated. 

Tramway  Motorman’s  Handbook.  By  W.  S.  Ibbetson, 
B.Sc.,  A.M.I.E.E.  (Sipon.  6s.  6d.  net.) — To  the  man  in 
the  street,  the  driving  of  an  electric  tranicar  appears  a 
perfectly  simple  operation,  inasmuch  as  the  car  has  not 
to  be  steered,  and  there  are  only  two  controls  to  manipu- 
late, viz.,  the  speed  lever  and  brake.  In  actual  practice, 
however,  considerable  experience  is  required  to  make  a 
good  driver,  and  although  the  latter  need  not  possess  deep 
technical  knowledge,  it  is  highly  desirable  that  he  under- 
stand thoroughly  the  fundamental  principles  of  his  car, 
and  is  taught  the  right  things  to  do  when  emergencies 
occur.  A good  driver  uses  a minimum  of  energy,  and  is 
an  asset  to  the  company  or  municipality  which  employs 
him.  * 

The  present  handbook  is  a praiseworthy  and  successful 
effort  to  provide  all  motormen  with  a practical  treatise  on 
the  subject  of  their  work.  It  is  wall  illustrated,  and 
eschews  technicalities  except  in  so  far  as  they  are  essential 
to  a proper  understanding  of  the  context.  The  introduc- 
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tory  chapter  gives  all  the  elementary  electrical  information 
necessary  to  enable  the  reader  to  comprehend  what  follows, 
and1  ,the  succeeding  six  chapters  deal  respectively  with 
Voltages  of  Supply  and  Methods  of  Distribution,  Rolling- 
Stock  and  Car  Equipment,  . JVIotors,  Brakes  and  their 
Operation,  Controller  and  Driving,  and  last,  ,but  not  least, 
Faults — 'Electrical  and  Mechanical.  The  latter  are  very 
effectively  tabulated  under  four  headings— Indication, 
Cause,  Repair,  and  Notes,  which  make  for  ready  reference, 
and  at  once  give  the  key  to  any  trouble  which  may  arise 
in  the  course  of  a mo  tor  man’s  duty. 

The  matter  throughout  che  book  is  divided  into  numbered 
paragraphs,  and  a very  facile  index  is  furnished  giving 
paragraph  references. 

Summarising,  we  can  cordially  recommend  this  book  to 
all  ouir  readers  who  are  car  drivers,  present  or  prospective. 
It  will  well  repay  a careful*  study,  and  can  with  advantage 
be  carried  on  the  car  even  an  old  hand. 


The  Motor  Cyclist’s  A.B.C.  By  Horace  Wyatt. 
(Newnes.  2s.  net.) — Speaking  generally,  the  motor-cyclist 
is  extremely  well  catered  for  in  the-  matter  of  handbooks 
and  treatises  dealing  specially  with  his  hobby. 

Having  regard  to  the  large  number  of  risers,  the  pro- 
gressiveness of  the  pastime,  and  the  considerable  influx  of 
new  owners  and  novices  each  year,  how  ever,  there  is  always 
room  for  up-to-date  additions  to  his  library,  and  the  book 
under  review  is  quite  godd  value  for  the  modest  price  at 
which  it  is  published.  , 

The  first  three  chapters  deal  with  essential  preliminary 
information,  and  are  primarily  intended  for  beginners. 
Chapter  II.,  on  choice  and  purchase  of  a machine  and 
subsequent  experiments  in  controlling  and  driving  the  new 
mount,  is  particularly  serviceable  to  the  beginner,  whilst 
Chapter  III.,\cn  modernising  and  overhauling  an  old 
machine,  will  appeal  to  those  of  limited  means  who  have 
to  make  the  best  of  a second-hand  mount. 

The  A.B.C.  from  which  the  book  takes  its  title  is  really 
an  illustrated  encyclopaedia  of  all  the  usual  terms  met  with 
in  motor-cycling  parlance.  It  is  a most  complete  exposi- 
tion, although  some  of  the  advice  given  stamps  the  writer 
as  lacking  in  all-round  experience. , For  example,  apropos 
of  fitting  a new  link  to  a driving  chain,  the  reader  is 
instructed  to  file  away  the  end  of  the  roller  pin  or  rivet,  a 
feat  impossible  with  most  leading  makes  on  account  of 
the  fact  that  the  ends  in  question  are  case-hardened,  and 
no  file  will  toudi  them.  Another  hint  of  • doubtful  value 
in  connection  with  stretched  chains  is  to  reverse  it  on  the 
sprockets.  This  procedure  is  of  little  or  no  avail  where  a 
roller  chain  is  stretched]  out  of  pitch,  because  the  stretch 
is  eqiial  throughout  the  links,  and  reversing  it  makes  no 
difference.  It  would  be  a rider  of  lifelong  experience, 
however,  who  could  deal  infallibly  with  all  the  ills  motor- 
cycles are  or  have  been  heir  to,  and,  such  as  it  is,  this 
handbook  represents  excellent  advice  in  the  main.  We 
have  no  hesitation  in  recommending  it  to  the  notice  of 
interested  readers  and  riders. 


Electric  Lighting  for  Cycles/and  Motor  Cycles.  By 
Harold  H.  U.  Cross.  (Spcin.  m$s.  6d.  net.)— With  the 
advent  of  the  economical  metal'  filament  lamp  for  low 
voltages,  electric  lighting,  once  'beyond  the  realm  of  prac- 
tical politics  for  the  cyclist,  has  now  become  as  popular, 
if  not  more  so,  than  oil  and  acetylene,  anjd  far  more  con- 
venient. The  little  book  under  review  is  essentially  prac- 
tical, and  caters  for  the  amateur,  who,  with  its  aid,"  should 
be  able  to  master  the  minor  problems  associated  with  this 
application  of  electric  lighting,  and  derive  much  satisfac- 
tion from  the  improved  method. 

As  is  jjsual  in  such  elementary  handbooks,  Chapter  I. 
deals  with  essential  electrical  facts,  and  in  as  simple  lan- 
guage as  possible.  A.  general  section  on  dry  batteries  and 
accumulators  follows,  together  with  an  explanation  of  how 
the  small  cycle  dynamo,  driven  from  the  machine  itself, 


generates  the-  necessary  electrical  energy.  Chapter  IV. 
describes  some  convenient  dr}-  battery  lighting  sets  .for 
cycle,  motor-cycle  and  sidecar,  whilst  Chapter  VL  deals 
similarly  with  accumulator  sets,  and  tells  how  to  make  up 
a 5-ampere  hour  cycle  accumulator,  an  experiment  dear  to 
the  heart  of  most,  embryo  electricians.  It  is  unfortunate 
that  so  brief  a reference  is  made  in  this  chapter  to  the 
alkaline  type  of  battery,  the  only  one,  in  our  opinion,  based 
on  actual  experience  extending  over  some  eight  or  ten 
years,  whiqh  will  stand  the  vibration  and  neglect  to  which 
these  small  batteries  are  subjected.  . Some  useful  hints  on 
charging,  including  the  use  of  rectifiers  ifor  A.C.,  and 
focusing  the  lamps,  complete , a very  useful  section.  The 
remainder  of  the  book  is  devoted  to  descriptions  of  cycle 
and  motor-cycle  dynamos,  ‘both  A.C.  for  lighting  direct  and 
D.iC.  for  use  ip  conjunction  with  accumulators.  The 
leading  types  are  illustrated  and  their  various . features 
explained,  whilst  the  concluding  pages  are  devoted  to  that 
irpportant  subject,  adjustments  and  repairs.  We  strongly 
recommend  this  handbook  to  the  cyclist  and  motor-cvclist 
as  conducive  to  freedom  from  lighting  troubles. 


Various  Items. 


Power  House  Equipment  for  Canada. — The  D.O.T.  is  informed 
that  a power  house  is  to  be  erected  for  the  Normal  School  and 
Institute  of  Technology,  Calgary,  Canada,  and  it  is  proposed 
to  instal  a steam-driven  generating  plant.  The  boilers  have 
been  already  purchased,  but  specifications  for  the  remainder 
of  the  plant  are  not  yet  prepared.  British  firms  interested 
should  send  literature,  etc.,  to  the  Provincial  Architect,  Depart- 
ment of  Public  Works,  Alberta. 

Australia. — H.M.  Trade  Commissioner  in  Australia  (Mr. 
S.  W.  B.  McGregor)  has  forwarded  a copy  of  the  report  on 
the  Kiewa  Hydro-Electric  scheme  by  the  Electricity  Com- 
missioners of  Victoria,  which  includes  the  report  and  estimates 
of  the  scheme  by  Mr.  A.  G.  M.  Mitchell,  M.C.B.,  their  consulting 
hydraulic  engineer.  The  reports  may  be  consulted  by  U.K. 
firms  interested  ori  application  at  the  Enquiry  Room  of  the 
D.O.T. , 35,  Old  Queen  Street,  Westminster,  S.W.i. 

A Stora  e Battery  Contract. — We  are  informed  that  the 
Edinburgh  Corpn.  have  placed  an  order  with  Messrs.  Pritchett 
and  Gold  and  E.P.S.  Company-,  Ltd.,  for  two  batteries,  each 
consisting  of  120  cells,  having  a capacity  of  2,640  ampere  hours 
at  the  io-hour  rate  of  discharge.  These  batteries  will  be 
installed  at  the  new  power  station  which  the  Corpn.  are  putting 
down  at  Westbank,  Portobello,  and  will  be  able  to  supply  500 
kw.  for  three  quarters  of  an  hour  in  an  emergency.  It  is  interest- 
ing to  remember  that  in  1900  Messrs,  Pritchetts  end  Gold 
supplied  a battery  to  the  Macdonald  Road  Station  of  the  Edin- 
burgh Corpn.,  and  this  battery  is  still  giving  useful  sendee. 
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THE  ENGINEERING  EXHIBITION, 


The  Shipping,  Engineering  and  Machinery  Exhibition  at 
Olympia  was  duly  opened  on  Wednesday  last  week,  and 
will  be  open  daily  until  the  28th  inst..  from  11  a.m.  to 
9 p.m. 

Although  there  are  few  large  working  exhibits,  and  node 
emitting  weird,  nerve-racking  noises,  the  large  area  avail- 
able is  filled  with  a thoroughly  representative  collection  of 
appliances  and  equipment  pertaining  especially  to  the  ship- 
ping and  engineering  industries.  The  bands  of  the  Royal 
Marines  (Chatham)  and  Scots  Guards  render  excellent  selec- 
tions during  the  afternoon  and  evening,  while  instructive 
cinema  pictures  of  engineering  interest  are  shown  in  the 
hall  in  the  Northern  Gallery.  A feature  this  year  is  that 
the  keynote  of  the  whole  display  is  British  enterprise — it 
will  be  remembered  that  at  the  1919  exhibition  a large 
section  was  given  up  to  Dutch  shipping,  with  the  result 
that  over  50  British  firms  who  wished  to  exhibit  were  unable 
to  do  so  on  account  of  lack  of  space.  Altogether,  the 
display  is  a noteworthy  one,  and  the  organisers,  F.  W. 
Bridges  and  Sons,  Ltd.  (36-8,  W7hitefriars  Street,  E.C.4), 
are  to  be  complimented  on  the  result  of  their  labours. 
Further,  it  is  gratifying  to  hear  from  several  exhibitors 
that  already  good  orders  have  been  booked,  mostly  lor 
export.  Seeing  that  electricity  enters  so  largely  nowadays 
into  engineering  work  of  all  kinds,  it  is  difficult  to  present 
in  the  space  at  our  disposal  an  adequate  record  of  the 
Items  of  electrical  interest,  let  alone  a lecord  of  the  displays 
of  all  the  exhibitors,  who  number  over  300. 

In  previous  issues  we  referred  to  the  exhibits  of  the 
B.T.-H.  Co.,  Ltd.,  Siemens  Bros,  and  Co.,  Ltd.,  London 
Electric  Firm  and  the  Electric  Heating  Co.  In  connection 
with  our  earlier  account  of  the  latter’s  display,  we  are  now 
able  to  supplement  the  description  of  the  soldering  .iron 
heating  stove  with  comparative  costs  of  heating  an  iron 
by  electricity  and  by  gas  in  the  district  of  Croydon : — * 
Electricity  : Load  400  watts,  rate  2d.  per  unit,  cost  per  hour 
o.8d.  Gas  : Rate  5s.  per  1,000  cub.  ft.,  consumption  per 
hour  20  cub.  ft.,  cost  per  hour  i.2d.  We  understand  that 
the  cost  for  gas  was  obtained  froru  the  Croydon  Gas. Co., 
and  confirmed  by  a user  of  a gas  stove  for  the  purpose  of 
heating  soldering-irons,  also  in  Croydon. 

Metropolitan-Vickers  Electrical  Co.,  Ltd.  (Stand  90,  Row 
E),  show  a 120  k.v.a.  3-ph.  ship’s  geared  lighting  turbo- 
alternator set,  a 30  h.p.  motor  direct  coupled  to  a winch, 
an  M.-V.  “single  operator  ” type  wTelding  generator,  and  a 
selection  of  “Cosmos”  domestic  appliances,  including  fires, 
Irons,  kettles^  hot-plate,  etc.,  lamps,  lamp-holders,  bell- 


pushes,  etc.  The  winch  is  controlled  by  M.-\  . push  button 
automatic  contactor  gear,  which  ensures  correct  starting 
and  stopping.  The  derrick  is  provided  with  a limit  switch 
to  prevent  over-winding.  The  welding  generator  is 
designed  for  metallic  electrode  welding  to  a maximum 
capacity  of  175  amps.  This  set  is  arranged  in  the  form  of 
a motor  generator  set,  and  the  motor  starting  gear  and  the 
generator  control  panel  are  mounted  on  iron  brackets  at- 
tached to  the  bedplate.  Thus  the  set  is  entirely  self-con-, 
tained,  and  complete  as  a single  unit.  This  arrangement  is 
designated  the  “sem importable”  type  equipment,  and  is 
suitable  for  easy  transportation  between  different  parts  of 
a works  or  shipyard. 

Evershed  and  Vignoles,  Ltd.  (Stand  299,  Gallery),  have  a 
most  interesting  display,  including  the  latest  form  of  Ever- 
shed’s  helm  or  rudder  indicator.  The  device  was  originally 
introduced  in  1893,  and  is  used  extensively  in  British  and 
foreign  navies  and  the  Mercantile  Marine. 

It  serves  to  indicate  at  any  desired  control  position  the 
degpfee  of  helm  or  angle  of  inclination  of  the  rudder  to  the 
axis  of  the  ship.  Designed  to  run  off  any  D.C.  supply,  it 
cannot  get  out  of  step,  and  is  independent  of  voltage 
variation  of  the  supply  which  operates  it.  -\n  adaptation 
of  the  above  is  Evershed ’s  steering  telegraph.  By  means  of 
a hand  operated  transmitter  at  the  control  * position  the 
degrees  of  helm  required  can  be  signalled  to  any  desired 
position,  such  as  the  engine  room  or  steering  flat.  Signal 
gongs  are  provided  with  this  apparatus  which  ring  auto- 
matically when  the  transmitter  is  operated. 

An  entirely  novel  method  of  measuring  and/or  control- 
ling at  a distance  the  speed  of  an  engine  or  other  appara- 
tus is  provided  by  Needham’s  Pulsator  system  of  speed 
control  and  measurement.  It  also  indicates  the  direction 
of  rotation  at  a distance  with  extreme  sensitiveness.  Need* 
ham’s  revolution  counter  enables  the  revolutions  of  am 
engine  or  other  apparatus  to  be  indicated  and  added  up  at 
any  distance.  It  will  operate  up  to  400  r.p.m.,  and  indicate 
single  revolutions.  For  speeds  above  this  it  will  indicate 
every  10  revolutions. 

Kilroy’s  Stoking  Indicators,  introduced  in  1902,  serve  to 
indicate  automatically  frofn  the  engine  room  to  the  boiler 
room  the  rate  at  which  it  is  required  to  stoke  the  furnaces. 
A working  model  of  Kilroy’s  Turret  danger  signal  system, 
used  for  the  purpose  of  giving  an  automatic  warning  at 
one  gun  position  if  it  is  in  danger  of  firing  into  an  adjacent 
gun,  is  also  shown.  This  system  has  been  use<|  in  the 
British  Navy  since  1907.  It  runs  through  a motor  alter- 
nator off  a D.C.  supply,  and  is  independent  of  voltage 
variations.  A Direction-of-Object  indicator  or  look-out 
telegraph,  for  enabling  a man  in  the  crow’s  nest  or  fore- 
castle to  indicate  at  the  bridge  or  other  control  position  the 
bearing  of  an  object  at  sea,  is  also  shown  in  operation, 
whilst  space  is  found  also  for  a display  of  the  Dionic  water 
tester,  meggers,  bridge-meggers,  ducters,  ohmmeters,  in- 
dicating and  recording  instruments,  etc. 

E.  Brook,  Ltd.  (Stand  164,  Row  J),  show  A.C.  motors 
of  the  protected,  enclosed,  pipe  ventilated,  drip-proof  and 
explosion-proof  types.  The  motors  are  both  squirrel  cage 
and  slip  ring,  and  range  in  size  from  J to  100  h.p.,  the 
wound  stator  of  a 100  h.p.  3-ph.  motor  being  shown. 
Examples  of  motors  fitted  with  reduction  gears,  motors 
attached  to  blowers,  motors  for  buffing  and  grinding,  and 
for  working  in  a vertical  position,  are  also  among  the 
examples  shown  of  the  excellent  products  of  the  Empress 
Works. 

The  Jackson  Electric  Stove  Co.,  Ltd.  (Stand  167,  Row 
J),  as  an  example  of  their  products  for  ship  work,  show  com- 
plete electrical  cooking  equipment  for  the  galley  of  a small 
boat  accommodating  about  50  persons.  It  is  interesting  to 
note  that  this  company  equipped  over  400  of  H.M.  sub- 
marines during  the  war,  and  also  supplied  a large  number 
of  other  appliances  for  cooking  and  heating  food  in  many 
capital  ships  and  auxiliaries.  Some  equipments  have  been 
in  use  over  eight  years.  In  addition,  a range  of  cabin 
heaters  and  electric  fires,  as  well  as  small  domestic  appli- 
ances, are  shown. 
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The  Carron  Co.  (Stand  140,  Row  G)  have  among  their 
varied  exhibits  some  of  the  electric  fires,  ranges  and  hot- 
plates, etc.  The  fires  all  have  an  attractive  appearance, 
while  the  elements  are  variously  constructed. 

Agricultural  and  General  Engineers,  Ltd.  (Blackstone 
and  Co.,  Ltd.,  J.  and  Fredk.  Howard,  Ltd.,  A.G.E.  Electric 
Motors,  Ltd.,  Peter  Brotherhood,  Ltd.,  and  Clarke’s  Crank 
and  Forge  Co.,  Ltd.),  show  on  Stand  113,  Row  F,  a repre- 
sentative collection  of  their  well-known  manufactures,  in- 
cluding dynamos  and  motors,  “Bull  ” lighting  sets,  turbo- 
alternators,  steam  and  Diesel  engines,  etc. 

Vickers-Petters,  Ltd.  (Stand  172,  Row  J),  also  have  a 
most  instructive  engine  exhibit,  which  embraces  semi- 
Diesel  engines  and  details,  including  the  patented  electric 
torch,  Petter-Junior  lighting  sets,  etc. 

A thoroughly  comprehensive  exhibit  of  switchgear  and 
controllers  is  made  by  Laurence  Scott  and  Co.,  Ltd.  (Stand 
1 17,  Row  F),  who  also  make  dynamos  and  motors  in  which, 
even  in  the  smallest  sizes,  wooden  wedges  are  used  in  the 
armature  slots  so  as  to  avoid  the  use  of  binding  wire  on 
the  cores.  In  the  deck  winch  control  gear  shown  the  relays 
are  timed  so#that  they  switch  on  at  a pre-determ ined  rate, 
whatever  the  operator  does  with  the  master  controller. 
The  foot  brake  is  electrically  interlocked,  so  that  if  used 
on  anY  but  the  first  step,  it  cuts  off  current  as  long  as  it  is 
depressed,  -but  when  it  is  released  it  re-starts  the  motor. 
The  Scott-Bentley  patent  load  discriminator  fitted  in  this 
controller  is  a device  for  getting  over  the  objection  some- 
times raised  against  electric  winches,  that  they  are  slow 
compared  with  steam  winches  at  the  light  and  moderate 
loads  on  which  they  must  frequently  work.  The  discrimin- 
ator allows  the  winch  to  'be  speeded  up  automatically  on 
the  last  step  of  the  master  controller,  provided  so  doing 
would  not  cause  an  overload  on  the  motor.  If  the  load 
would  be  too  nruch  it  keeps  the  speed  down  to  that  of  the 

* previous  step  of  the  control  until  the  load  is  eased.  The 
practical  result  is  considerable  speeding  up  of  the  average 
rate  of  working,  without  risk  of  bringing  out  the  over- 
load circuit  breaker. 

An  electrical  steering  gear  system  which  has  been  in 
practical  operation  on  a number  of  ships  since  1914  is  also 
demonstrated.  There  is  a sliding  rheostat  connected  to  the 
wheel  and  another  (in  the  steering  flat)  connected  to  a 
small  telemotor.  The  latter  is  excited  on  the  Wheatstone- 
Bridge  principle  when  ,the  wheel  rheostat  is  moved,  and 
tends  to  bring  its  own  rheostat  back  into  coincidence.  In 
doing  so  it  drives  on  a hunting  gear  connected  to  which  is 
a master  controller.  The  motor  starts,  drives  back  the 
other  side  of  the  hunting  gear,  and  switches  itself  ofl.  The 
rudder  has  then  come  to  rest  in  the  position  indicated  bv 
the  steering  wheel. 

A number  of  ingenious  devices  are  to  be  found  on  Stand 
290,  Gallery,  where  Electrical  Utilities,  Ltd.,  show  in 

• continuous  operation  the  “Utility”  current  limiter,  the 
“ Lightning  ” electric  oven,  a device  with  radical  departures 
from  the  conventional  gas-stove  design,  the  “ Sentinel  ’’ 
excess  current  indicator,  and  the  “ Dim-Bright”  adaptor 
fitting.  There  are  two  lamp-holders,  in  one  of  which  is  a 
Philips’  £ c.p.  night  lamp  (as  described  in  our  columns  a 
short  time  ago),  and  in  the  other  a standard  metal  fiiament 
lamp.  Which  of  these  lamps  is  in  operation  is  controlled 
by  a cord-operated  switch  in  the  adaptor.  The  device  is 
simple  and  of  marked  utility,  e.g.,  its  use  in  halls,  hotels, 
cinemas,  nurseries,  hospitals,  etc.,  is  at  once  apparent. 
Particulars  of  the  other  devices  mentioned  will  be  given 
later,  as  well  as  descriptions  of  other  exhibitors’  manufac- 
tures, but  we  should  here  mention  that  the  Igranic  Electric 
Co.,  Ltd.  (switch  and  control  gear),  and  the  Rawiplug  Co., 
Ltd.,  have  exhibits  that  on  our  first  visit  were  among 
those  which  arrested  our  attention.  We  would  also  remind 
readers  that  S.  Rented  and  Co.,  Ltd.,  publishers  of 
Electricity,  have  hundreds  of  technical  books  well  dis- 
played on  Stand  1S9,  Row  K.  The  leading  London  evening 
newspapers  are  also  on  sale. 

(To  be  confirmed.) 


(SOME  ELL4SOK  ’SfBClAUTlES. 

We  recently  had  the  pleasure  of  inspecting  the  newly- 
extended  switchgear  works  of  George  Ellison  at  Wellhead 
Lane,  Birmingham.  The  shops,  with  their  electric  drive, 
are  a model  of  modem  design,  are  fitted  with  the  latest 
machinery,  and  are  arranged  for  the  rapid  and  efficient 
production  of  the  various  items  of  switchgear  for  which 
the  firm  is  know  n throughout  the  world.  The  buildings 
have  saw-tooth  rocfs,  giving  an  excellent  north  light. 

The  main  lines  of  manufacture  are  air-break  and  oil- 
break  starting  and  controlling  panels  for  slip-ring  and 
squirrel-cage  induction  motors,  circuit  breakers,  “unit” 
type  gear,  crane  control  switch  panel s*  drum  type  con- 
trollers, etc.  Standardisation  of  components  has  been 
carried  to  a remarkable  pitch  of  efficiency. 


Fig.  1. 


The  control  panels  for  induction  motors  with  their  in- 
dependent component  parts  interlocked  with  each  other, 
and  satisfying  the  requirements  of  official  regulations, 
are  particularly  suitable  for  use  in  works  or  factories.  The 
breakers  and  starters  have  various  interlocks,  automatic 
features  and  mistake-proof  operating  handles,  fulfilling 
industrial  requirements  better  than  apparatus  assembled  in 
one  box  or  case.  It  is  claimed  that  separated  component 
parts  facilitate  inspection,  repair  and  cleaning,  and  elimin- 
ate the  possibility  of  danger  in  oil-immersed  gear,  when  an 
arc  is  broken  in  hot  oil,  while  the  breakers  remain  cool 
under  all  conditions  of  load. 

An  auto-transformer  starting  panel  for  squirrel-cage 
motors  up  to  2<>o  b.h.p.  comprises  an  oil-break  circuit 
breaker  with  automatic  releases  and  time  lags  to  give  full 
protection  and  ar  auto-transfi  -ir.er  in  a separate  oil  lank, 
with  connections  to  an  oil-break  change-over  switch  of  the 
standard  star-delta  pattern.  The  change-over  sw’itch  is 
•fitted  with  the  “ Gradutim”  device  to  ensure  correct  sequence 
and  time  in  starting,  and  is  mechanically  interlocked  with 
the  circuit  breaker.  The'  transformer,  being  in  use  for  the 
starting  peri-ods  only,  may  be  highly  rated  and  allowed  to 
heat  to  the  safe  limit  of  the  materials,  while  the  switch 
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and  circuit  breaker  remain  cool  always  Also  the  trans- 
former tappings  can  be  changed,  or  die  transformer  itself 
can  be  removed  entirely  when  the  plant  is  in  service 
Fig.  1 $ho\vs  an  equipment  for  a slip-ring  motor, 
comprising  a circuit  breaker  and  rotor  starter  mounted  on 
a cast-iron  pillar  arranged  in  conjunction  with  a discon- 
nector. The  disconnectors  provide  a means  of 

isolating  sections  of  a plant  or  a single  motor, 
for  inspection  and  repairs ; they  are  not  intended  to 
be  operated  when  currents  are  * flowing*  The  disconnector 
switch  is  housed  in  a circular  box  casting,  with  hinged 
cover,  which  can  be  disposed  to  connect  up  cables  from 
any  direction,  and  up  to  .3  sq.  in.  section.  The  live  parts 
arc  mounted  on  insulated  steel  rods.  The  contacts  are  of  a 
patent  plunger  and  spring  type,  and  the  switch  is  operated 
-bv  a handle  inside  the  covers,  which  are  padlocked.  The  dis- 
connector is  a useful  individual  piece  of  apparatus  for 
sectionalism*;  cable  networks,  and  can  be  bolted  to  walls  or 
installed  in  trenches. 


. Fig.  2. 


The  oil  cooled  rotor  starters  are  designed  for  starting 
slip-ring  induction  motors.  They  are  weather-proof  and 
dust-tight,  and  are  suitable  for  use  in  all  situations  in 
works,  mills,  factories  and  mines.  They  control  the  rotor 
circuits  only,  and  separate  circuit  breakers  should  be  used 
for  the  . stators. 

Starters  are  built  up  to  >1,500.  b.h.p.  and  1,000  amperes 
rotor  currenjt. 

The  contacts  and  resistance  elements  are  submerged 
completely  in  oil.  The  contact  dial  is  at  the  bottom  of  ^he 
tank  under  a very  ample  head  of  oil,  and  in  the  coolest 
part,  eliminating  danger,  which  otherwise  might  occur  if 
the  oil  level  falls.  The  complete  starter  can  be  removed 
bodily  from  the  tank  for  inspection. 

The  moving  contacts  consist  of  heavy  copper  rollers, 
which  are  free  to  rotate  and  swivel  on  copper  ball  joints 
carried  on  a brass  spider.  They  are  forced  against  the  fixed 
contacts  by  strong  springs,  so  located  that  each  roller  is 
positively  controlled  and  can  surmount  a roughness  or 
obstacle  on  the  dial  without  relieving  the  pressure  on  the 
others.  The  rollers  are,  therefore,  self-seating  and  self- 
aligning. 

The  resistance  tlement  consists  of  a wire  of  high  resist- 
ance alloy  with  negligible  temperature  co-efficient,  wound 
on  strong  stoneware  cylinders  which  support  the  wire 
throughout  its  length,  and  being  threaded,  effectually  pre- 
vent short  circuits  from  turn  to  turn. 

A slow-motion  device  is  fitted  to  the  operating  mechanism 
ensuring  a quick  movement  from  contact  to  contact,  but 
with  a pause  at  each  contact. 

In  the  oil-break  circuit  breakers,  designed  for  industrial 
purposes,  and  specially  suitable  for  use  ?n  factories,  collieries 
and  other  places  where  dust  and  damp-proof  apparatus  is 
required,  the  breaker  is  contained  in  a massive  cast-iron 
case  and  oil  tank,  jointed  together  by  a grummet,  so  ar- 
ranged that  a stream  ot  water  may  be  directed  upon  it  from 
a hose  without  risk  of  injury  when  the  cable  entrances  are 
properlv  closed.  All  contacts  are  mounted  on  a slate, 
bushed  and  insulated  with  mica,  and  the  brushes  are 
operated  bv  an  msulated  steel  rod.  The  arcing  joints  are 
well  submerged  beneath  the  surface  of  the  oil.  The  oil  is 


poured  in  through  a hole  in  an  inclined  boss  on  one  side 
of  the  tank.  The  oil  inlet  is  closed  by  a wood  plug  which 
acts  as  a relief  vent  if  the  pressure  of  oil  rises  utTcfufy  when 
heavy  circuits  are  interrupted.  The  operating  lever  is  a 
massive  gcin-m^tal  handle,  and  a brass  knob*  is  provided 
on  the  cover  for  hand  release.  iSeries  overload  trip>  coils 
with  time  lags  and  other  usual  automatic  releases*  a re  fitted 
as  required.  Fittings  for  connecting  up  all  classes  of  cables 
are  provided.  The  breaker  can  be  mounted  on  a wall  or 
on  stands  as  part  of  a complete  control  equipment.  All 
parts  have  been  standardised  for  sizes  upf  to  800  amps., 
double,  triple  or  four-pole. 

Totally  enclosed  air-break  circuit  breakers  are  made  for 
use  on  supply  mains,  instead  of  house  service  switch 
fuses,  and  in  mills,  factories,  workshops  and  non-gaseous 
mines,  to  control  and  protect  distribution  circuits,  motors 
and  kindred  apparatus.  Each  breaker  ‘is  provided  with  one 
“ free”  handle,  which  suffices  for  closing  the  circuit  and 
for  quick  break  hand  release.  Complete  automatic  re- 
leases, cable  'fittings  and  trailing  cable  plugs  are  mounted 
as  required.  There  are  two  sizes,  rated  at  65  and  no  amps, 
respectively,  and  each  can  be  single,  double,  triple  or  four- 
pole.  Magnetic  blow-outs  can  be  fitted  for  D.C.  The 
breakers  are  assembled  in  cast-iron  boxes,  which  are  dust 
and  weatherproof.  The  current  carrying  parts  are  of 
ample  section,  and  supported  by  insulated  steel  rods ; 
breakable  materials,  such  as  marble,  slate  or  porcelain  are 
not  used.  Interlocks  with  other  apparatus  can  be  arranged 
and  a remote  release  can  be  obtained. 

The  switchboard  type  air-break  circuit  breaker,  shown 
in  Fig.  2,  are  practically  the  same  design  as  the  breakers 
which  were  selected  for  use  on  the  Paris  tramway  system 
in  1899,  after  severe  competitive  tests.  Since  then  other 
supply  authorities  have  subjected  them  to  stringent  tests, 
and  the  results  have  been  completely  satisfactory.  The 
only  alterations  which  have  been  found  necessary '^in  all 
this  time  are  in  details,  in  order  to  cheapen  and  simplify  the 
manufacturing  processes.  The  breakers  are  mounted  on 
slate  bases  and  are  made  up  in  numerous  combinations  of 
single,  double,  triple  and  four-pole  patterns,  with  or  without 
magnetic  blow-outs,  open  type  or  vvithl  protecting  covers. 
Every  form  of  automatic  feature  is  provided,  and  they  can 
be  supplied  to  satisfy  any  condition  for  which  switchboard 
circuit  breakers  mav  be  required.  The  exceptionally  long 
carbon  break  and  the  simplicity  of  design  are  factors  in 
the  success  of  the  breaker.  There  are  six  standard  sizes, 
for  currents  ranging  up  to  3,500  amps.  Finished!  parts  are 
stocked  to  enable  the  works  to  supplv  promptly  any  of  the 
20,000  variants  which  are  possible  with  the  different  sizes, 
types  of  handles,  number  of  poles  and  automatic  releases, 
blow-outs  and  covers,  interlocks  and  contactors. 

(To  be  continued .) 


LONDON  STUDENTS’  SECTION  INST.  E.E. 


The  report  for  the  last  session  shows  that  an  average 
attendance  at  n meetings  of  39  was  attained.  Full  lists 
of  the  works  visited,  papers  read  and  social  functions  held 
are  included.  Reference  is  also  made  to  the  summer  tour 
to  Glasgow  last  year  and  to  the  tour  this  year  arranged 
for  Switzerland. 

On  the  occasion  of  the  visit  to  the  works  of  Messrs. 
Everett  Edgcumbe  & Co.,  Ltd.,  on  Feb.  n,  '}92li  ‘Major 
Edgcumbe  offered  two  prizes  for  the  best  description  of  the 
works.  The  first  prize,  value  £2  2s.,  was  awarded  to  Mr. 
H.  S.  Petch,  and  the  second  prize,  value  £1  is.,  was 
awarded  to  Mr.  F.  La  T.  Budgett. 

The  Council  have  decided  to  make  a grant  to  the  London 
Students’  Sect,  to  cover  the  expenses  of  publishing  advanced 
abstracts  of  papers  for  distribution  to  students  before  or 
at  the  meetings.  The  grant  will  cover  the  cost  of  pro- 
ducing about  twelve  such  abstracts  pfer  annum.  It  is  pro- 
posed to  form  a sub-committee  to  review  students’  papers 
and  select  those  suitable  for  publication  in  abstract. 

A verv  healthv  and  satisfactory  report  in  all  respects. 
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BOSTOClv  AND  BRAMLEY  CONCENTRIC  * 
SPEED  TRANSFORMERS. 


The  concentric  speed  transformers,  or  self-contained 
reducing  gear  units,  made  by  Bostock  and  Bramley 
(power  transmission  engineers,  of  Netherton,  Hudders- 
field), are  unique  pieces  of  gearing  which,  after  careful 
design  and  prolonged  thorough  testing,  are  now  being 
produced  commercially.  The  gear  ratios  obtainable 


■ 


Fig.  1. 


are  from  3 to  1 up  to  1,000  to  1 in  single  units.  A 
general  view  of  a unit  is  givei^ujg.  Fig.  1,  and  a sec- 
tional view  in  Fig.  2,  and  a view  of  the  pinions  in 
Fig.  3.  Reference  to  Fig.  2 shows  that  the  gear  planets 


Fig.  2. 


E and  F are  carried  by  heavy  steel  plates  bolted  to  the 
driving  member  C.  The  planet  E engages  with  the 
fixed,  sun  wheel  A,  this  member  being  rigidly  keyed  to 
the  gear  case  casting.  The  planet  F engages  with  the 


driven  gear  wheel  B.  All  gears  are  made  from  high 
tensile  heat-drilled  steel,  their  teeth  being  cut  by  a 
generating  process. 

The  planets  E and  F are  in  one  piece,  with  no  key- 
ways  or  loose  partes.  Four  sets  of  planetary  gears  are 
used  for  standard  work,  these  being  mounted  on  heavy 
type  Timken  roller  bearings.  The  three  main  bearings 
are  lubricated,  under  pressure,  through  the  passages 
marked  H,  whilst  oil  is  also  forced,  under  pressure, 
on  to  the  teeth  of  the  gears.  There  is  no  splash 
lubrication  and  no  power  lost  through  the  unnecessary 
churning  of  a bath  of  oil. 


Fig.  3 


As  the  power  is  evenly  distributed  round  the  circum- 
ference of  the  driving  and  driven  members,  the  loads 
on  the  driving  and  driven  shaft  journals  due  to  the 
thrust  of  the  gears  are  neutralised.  This  type  of  gear 
unit  also  considerably  reduces  the  face  width  of  the 
gears  and  enables  much  finer  pitches  to  be  employed, 
which,  in  turn,  lessen  the  amount  of  sliding  between 
the  teeth  of  the  gears.  The  combined  advantages  of 
concentric  speed  transformers  thus  provide  a silent  and 
highly  efficient  form  of  power  transmission. 

The  case  (see  Fig.  1)  is  designed  on  the  unit  prin- 
ciple. The  main  bearing  caps  are  independent  of  the 
top  cover,  so  that  the  ratter  can  be  easily  removed, 
thus  allowing  of  complete  inspection  of  all  parts.  The 
planet  pinions,  Fig.  3,  can  be  individually  removed 
without  disturbing  the  driving  or  driven  shafts.  The 
oil  pump  can  be  withdrawn  as  an  independent  unit;,  and 
is  below  the  oil  level,  so  that  no  priming  is  necessary. 
Slots  are  provided  to  ^)w  of  correct  chain  adjust- 
ment. The  oil,  during  its  circulation,  is  continually 
being  filtered,  the  filler*and  filter  also  forming  an 
independent  unit.  The  unit  is  self-contained,  and 
requires  no  attention  beyond  the  addition  of  lubricating 
oil  at  rare  intervals.  The  filter  can.  be  removed  and 
cleaned  whilst  the  gears  are  in  motion. 

It  should  be  noted  tlj^t  the  pitch  diameters  - of 
ordinary  spur  gears  vary  directly  according  to  the  gear 
ratio,  while,  with  concentric  gearing,  the  larger  the 
gear  ratio  the  more  closely  do  the  pitch  diameters 
approximate  to  each  other.  Concentric  gearing  pos- 
sesses the  great  advantage  of  eliminating  the  draw- 
backs of  small  pinions  and  large  wheels,  giving  at  the 
same  time  a straight  line  drive.' 
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Th^  above  is  not  an  acrostic,  but  represents  caba- 
listicallv,  yet  quite  intelligibly,  the  sequence  of  ideas 
which  passes  through  the  mind  of  the  experienced 
buyer  of  Vulcanised  India  Rubber- Cables — the  buver 
who  knows  the  value  of  a high  standard  and  a well- 
established  reputation. 

After  V.l.R.  C.M.A.,  letters  always  indentified  with 
the  Cable  Makers'  Association,  the  members  of  which 
are  pledged  to  the  observance  of  certain  manufacturing 
standards  which,  in  themselves,  are  a guarantee  of 
excellence.  t*r 

After  C.M.A.,  J.  & P.,  because  he  knows  the  J.  & P. 
experience  is  unique  and  world-wide,  not  only  in 
Cable  Making,  but  in  transmission  and  distribution 
engineering  generally.  Because  he  knows  that,  while 
as  members  of  the  C.M.A.  the  J.  & P.  Organisation 
are  pledged  tdHhe  maintenance  of  that  Association’s  " 
standards,  they  have,  beyond  those  standards,  a 
personal  ambition  to  add  just  that  little  more  in 
design  and  quality  which  their  many-sided  contact 
with  transmission  and  distribution  work  renders 
possible.  • 

We  invite  your  inquiries  and  offer  prompt  deliveries 
from  constantly  floating  stocks  at  Works  and  Branches. 

& Phillips,  Ltd., 

CHARLTON,  LONDON,  S.E.7. 

City  Office : 

12,  Union  Court,  Old  Broad  Street,  E.C. 2. 


->0  ' 

A BUSINESS  NECESSITY ! 

THE  EQUIPMENT  OF  OFFICE 
OR  FACTORY  IS  INCOMPLETE 
WITHOUT 

Western*  Electric 

JoTerphones 


With  such  a system  the  busy  amn  can  keep  in  touch 
with  every  part  of  his  pktnt  and  can  connect  with 
any  section  by  simply  pressing  a button. 

Our  range  of  these  intercommunication  instruments  is 

COMPLETE. 

Our  staff  of  Telephone  Engineers  is  always  at  the  disposal 
of  our  customers  to  dire  absolutely  impartial  adrice  on  all 
telephone  matters. 


Write  us  for 
A *U  particulars. 


WtsfttwEkeTtic  Cwp&ttfL/m&d. 


Vtrks:  MONTH  VOOLWKB 
LONDON,  E. 
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SKILLED  technicians  and  craftsmen  care- 
fully test  every  length  of  Henley  Cable 
through  different  processes  of  manu- 
facture. When  a cable  leaves  our  works  it 
is  as  reliable  as  care  and  skill  can  make  it. 
Users  thus  can  always  be  sure  of  getting  the 
utmost  service  when  they  install 

Cables 


W.  T.  HENLEY’S  TELEGRAPH  WORKS  CO.  Ltd.,  Blomfield  Street,  London,  E.C.2. 


Two  Great  Forces. 

ELECTRICITY 

PUBLICITY. 


USE  BOTH. 


Send  to  The  ELECTRICAL  DEVELOPMENT  ASSOCIATION, 

84,  Kingswar,  W.C.2,  FOR  A COPY  OF  E.P.A.  188. 

Be  sure  and  say,  E.D.A.'  ONE  ^ElGHT  EIGHT.- 


MOTORS,  A.C.  & D.C. 
DYNAMOS. 

MOTOR  GENERATORS. 


HIGGS  (hfi)  BROS  I 


SAND  PITS  BIRMINGHAM. 

“memo.”  b’ham.  central  i64t  bch.  ex. 

265,  STRAND,  LONDON,  W.C.2 


CITY  5956. 
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Current  Topics. 


Congratulations  to  the  Crqvdon  Electricity  Supply 
authorities  upon  their  very  enterprising  activities  in 
connection  with/  the  popularising  of 
Enterprise.  electricity  for  electric  heating/ cook- 
ing and  other  domestic  duties.  It  is 
anomalous  that  the  constitution^  of  most  of  our  elec- 
tricity supply  undertakings,  and  the  Parliamentary 
powers  under  which  they  supply  electrical  energy  for 
public  consumption  are,  generally  speaking,  at  vari- 
ance with  the  local  electrical  trade,  which  seeks  to 
make  a living  out  of  the  wiring  of  houses  and  the  sale 
of  current  consuming  devices  of  the  description  above 
referred  to.  The  enterprising  supply  authority — and 
there  are  precious  few  in  evidence  in  this  country 
to-day — is  always  on  the  look-jout  for  promising  ways 
and  means  of  adding  to  his  station  load,  and  thus 
decreasing  the  average  generating  costs  per  unit. 


The  electrical  trader  is  similarly  interested  in  push- 
ing the  sale  of  his  wares,  which  in  their  turn  enable 
the  consumer  to  take  full  advantage  of  the  facilities 
afforded  by  the  current  supplied  by  the  local  authority. 
Yet,  although  their  interests  are  mutiial  and  identical, 
the  trader  watches  the  supply  authority  as  a cat 
watches  a mouse,  lest  he  encroach  upon  the  sales  field 
sacred  to  the  retailer  of  current  consuming  devices — 
irons,  kettles,  fires,  washing  machines,  vacuum 
cleaners  and  the  like.  There  have  been  quite  big 
fights  in  the  past  over  this  vexeq  question  of  the  trad- 
ing rights  of  a municipality,  what  time  the  unfortunate 
consumer  looks  on  and  wonders  when  the  disputants 
will  come  to  realise  that  it  is  in  both  their  interests  to 
cultivate  his  custom. 


The  usual  plaint  of  the  supply  authority  is  that 
individual  traders  are  not  sufficiently  enterprising ; 
they  are  in  too  small  a way  of  business,  and  do  not 
always  sell  the  best  appliances  for  the  job,  thus  bring- 
ing domestic  electrical  service  into  disrepute.  More- 
over, there  is  such  keen  competition  between  the 
various  firms  in  a district  that  the  public  are  confused, 
and  frequently  ill-advised,  in  regard  to  their  purchases. 
The  trader,  on  his  part,  alleges  that  the  supply 
authority,  in  exploiting  this  trade,  is  cutting  the 
ground  from  under  his  feet,  whereas  he  contributes  to 
the  upkeep  of  the  undertaking,  where  such  is  muni- 
cipal, by  paying  fates.  This  petty  bickering  has  been 
going  on  for  years,  when  by  well-considered 
Co-operation  between  the  two  opposing  factions,  and 


cb-ofdinatioh  of  their  respective  ^©tifortSv  much  might 
have  been  accomplished  in  the  w*»y  of  further 
popularising  electricity*- 

Realising  this  weakness  in  the  camp,  the  Croydon 
authorities  have  brought  about  a communion  of 
interests  by  the  formation  of  a subsidiary  company  in 
which  the  electrical  dealers  of  the  district  participate 
by  taking  up  shares.  The  Electricity  Supply  under- 
taking provides  the  necessary  showroom,  and  affords 
facilities  forties  of  Suitable  appliances  from  a com- 
mon stock, okept  up  by  the  various  traders  interested. 
Thus  all' work  together  for  mutual  benefit,  the  Elec- 
tricity Supply  people  for  a gratifying  increase  in  their 
load,  and  the  traders  for  a corresponding  boom  in  the 
sales  of  thetr  several  ccmirpodities.  It  is  an.  excellent 
example,  which  I commend  to  the  notice  of  other  dis- 
tricts as  worthy  of  close  imitation. 


A few  weeks  back  I commented  on  the  possibilities 
of  continuing  some  of  wir  more,  popular  recreations  by 
the  uaid  of  electric  light  after  day- 
dames  by  light  has  failed  us.  In  this  connec- 
Electric  Light,  tion  it  is  interesting  to  note  that 
strenuous  games  are  not  impossible 
after  dark,  even  in  the  heart  of  the  City.  There  has 
been  established  at  the  Great  Eastern  Hotel,  Liver- 
pool Street,  a squash  racquets  court.  The  court  is 
laid  oiit  on  the  roof  of  the  hotel,  is  of  regulation  size, 
and  is  illuminated  by  electricity  so  that  play  can  be 
continued  at  night.  I have  not  personally  inspected 
this  installation  nor  tried  the  experiment  of  play  by 
artificial  illumination,  and  it  would  be  interesting  to 
have  the  views  of  any  readers  who  have  actually 
played  under  these  conditions  as  to  whether  the  results 
are"  satisfactory  from  the  players’  standpoint. 

— ' / - 

We  have  great  hopes  of  reforms  as  an  outcome  of 
the  deliberations  and^recorhmendations  of  the  Select 
Committee  on  Telephones,  but  it  is 
Our  , not  altogether  encouraging  to  learn 
Telephones.  frorrj  the  lay  Press  that  certain  mem- 
ber of  the  Committee  are  adopting 
the  ancient  Post  Office  practice  of  going  abroad  to  seek 
for  telephone  inspiration.  Mr.  Evelyn  Cecil,  M.P., 
chairman  of  the  Select  Committee,  has  just  returned 
from  a tour  of  investigation  in  Norway,  Sweden  and 
Denmark.  Accompanied  by  a professional  assessor, 
he  is  reported  to  Jiave  made  a thorough  examination 
of  the  telephone  systems  in  Scandinavia,  to  determine 
whether  they  possess  any  features  worth  introducing 
here.  The  assessor  will  later  visit  the  United  States 
and  Canada  to  study  the  systems  in  vogue  there,  qnd 
it  is  possible  Mr.  Evelyp  Cecil  will  accompany  him.  It 
is  sincerely  to  be  hoped  that  these  influential  gentle- 
men will  be  duly  advised  of  the  fact  that  automatic 
telephony  is  an  accomplished  fact,  and  that  they  will 
be  afforded  an  opportunity  of  inspecting  some  of  the 
automatic  installations  in  the  last-named  countries. 


It  has  long  since  been  pointed  out  that  automatic 
switching  represents  the  ultima  thule  in  telephony,  and 
even  Sir  William  Noble  lias  admitted  that  the  British 
Post  Office  is  giving  it  a fair  trial  in  several  public 
exchanges,  so  there  must  be  something  in  it  after  all, 
especially  taking  into  account  the  fact  that  America 
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has  enjoyed  its  benefits  for  upwards  ot  thirty  years 
already.  Why  do  we  always  go  abroad  seeking  much- 
needed  reforms  when  the  remedy  is  on  our  own  door- 
steps, and  we  have  already  satisfactorily  experimented 
with  trial  doses  ? Jt  is  generally  admitted  by  telephone 
engineers,  and  thoroughly  borne  out  by  public  experi- 
ence, that  more  than  half  our  telephone  troubles  are 
directly  attributable  to  the  fallible  human  element. 
Eliminate  that  element,  and  you  have  considerably 
improved  your  service.  The  authorities  cannot  see  this 
plain  fact,  and  they  still  wobble  over  the  time-worn 
excuse  of  greater  prime  cost,  untried  and  experimental 
systems,  etc.,  etc.,  what  time  they  send  out  printed 
instructions  to  exasperated  subscribers,  telling  them 
what  to  do  when  cut  off  in  the  middle  of  ^ con- 
versation. <■ 


Ye  gods!  no  experienced  subscriber  wants  to  be 
told  what  to  do  in*  such  an  emergency.  He  is  too 
well  accustomed  to/ the  experience,  and  lets  loose  his 
best  Billingsgate  to  the  admitted  detriment  of  the 
operator’s  morale.  And  who  can  blame  hifipi?  It  is  a 
confession  of  weakness  for  a State  utility  to  circularise 
its  patrons  on  such  a matter ; its  first  and  foremost  duty 
is  to  remove  the  disability  under  which  telephone  sub- 
scribers suffer,  and  not  to  tender  them  expert 
advice  on  the  best  means  of  imparting  grumbles  about 
a poor  service  to  long-suffering  telephone  operators. 
I do  not  blame  the  operators ; they  are  the  victims  of 
an  effete  system,  which  they  are  doing  their  best  to 
work  under  very  adverse  conditions.  How  can  a busy 
operator  be  expected  to  select  the  correct  c<?rd  and 
plug  for  clearing  every  time  from  the  jumbled  mass  of 
these  conductors  which  obscures  the  average  manual 
multiple  jack  field  during  the  busy  hour?  It  is  asking 
too  much  of  human  nature ; any  reader  who  has  wit- 
nessed the  fccene  in  a big  exchange  will  recall  its  like- 
ness to  a jig-saw  puzzle.  It  is  essentially  a job  for 
carefully'  designed  mechanism,  and  that  is  where  the 
automatic  telephone  scores  every  time.  Leeds,  Ports- 
mouth, Blackburn,  Paisley,  Accrington,  Newport, 
Epsom,  and  other  fortunate  automatic  telephone 
subscribers  will  endorse  my  remarks. 

Elektron. 


Fig.  i. 

Seoopette  Fitting. — Elliptical  Pattern. 


counters,  pictures,  music  stands,  typewriters,  pianos,* 
etc:  Three  brackets  have  been  specially  designed  for 
use  with  Seoopette  fittings.  One  is  illustrated  in 


Fig.  2.  Further  particulars  can  be  obtained  from  the 
British  Thomson-Houston  Co.,  Ltd.  (Mazda  House, 
77,  Upper  Thames  Street,  E.C.4). 


SHOW-CASE  AND  WINDOW  LIGHTING. 


To  meet  the  demand  for  a neat  and  effective  lighting 
unit  suitable  for  use  in  show-cases  and  windows  which 
cannot  be  lighted  from  the  top,  the  X-Ray  Seoopette 
fitting  has  been  designed.  The  Seoopette  X-Ray 
reflector  is  a diminutive  edition  of  the  well  known 
standard  X-Ray  reflector  contained  in  a polished 
nickel  or  Florentine  bronze  casing  with  a bayonet 
lamp-holder.  Two  forms  of  casing  are  supplied, 
rectangular  and  elliptical,  the  same  reflector  being 
used  in  either  case.  The  latter  is  shown  in  Fig.  1. 

Any  size  of  Mazda  Navy  Bulb  lamp  may  be  used 
in  the  Seoopette  fitting.  Navy  Bulb  Lamps  are  more 
efficient  and  durable  than  tubular  lamps,  and,  in  con- 
junction with  Seoopette  fittings,  are  very  neat  in 
appearance.  Seoopette  fittings  are  pre-eminently  suit- 
able for  the  lighting  of  jewellery,  hosiery  and  other 
window’s  where  dose  dressing  is  the  almost  invariable 
rule,  and  for  the  illumination  of  show-cases,  small 


A WORTHY  WAR  .MEMORIAL. 

Of  the  countless  local  “ war  memorials,”  none  is  happier  in 
conception  than  the  Plaistow  “Red  Triangle”  Club  in  Green- 
gate  Street,  Plaistow.  Recreation  and  technical  training  are 
provided  for  young  and  old  of  both  sexes  who  live  in  the 
neighbourhood.  The  building  is  large,  well  designed  and 
executed.  There  are  five  floors.  Semi-indirect  lighting  has 
been  largely  adopted  for  club  rooms,  lounges  and  halls; 
G.E.C.  fittings  and  “ Sup&rlux”  glassware  (being  used.  The 
lighting  of  the  swimming  bath  and  gymnasium  is  by  means 
of  direct  type  steel  reflector  fittings  of  white  vitreous  enam- 
elled steel.  They  are  mounted  at  carefully  calculated  spac- 
ing and  heights  so  that  a practically  uniform  illumination 
of  3J  foot  candles  results.  Osram  vacuum  and  gasfilled 
lamps  have  been  fitted  throughout.  The  installation,  which 
was  planned  by  the  Illuminating  Engineering  Dept,  of  the 
G.E.C. , was  carried  out  in  a very  workmanlike  manner 
by  Messrs.  Colebv  & Co.,  uf  7a,  Marylebone  Passage,  W.i. 


JOHN  E.  RAWORTH  & MOSS, 


75,  Victoria  Street. 

WESTMINSTER,  S.W.l. 


Chartered  Patents  Agents. 
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HENLEY  IRONCLAD  SERVICE  CUT-OUTS. 


Isco  Loop-In  Models. 


An  undertaking  which  has  always^  required  eyeful 
consideration  and  planning,  viz. , the  installation  of 
electricity  into  groups  of  houses  and  flats,  is  now  a 
problem  with  many  engineers.  Bout  the  difficulties 
which  are  common  to  all  these  schemes  revolve  around 
the  primary  cost,  i.e.,  the  cost  of  installation*  In 
fact  the  cost  of  opening  up  the  ground  *and  of  materials 
have  been  factors  which  have  paused  the  reconsidera- 
tion of  schemes  in  several  instances. 

Among  the  manufacturers  who  have  turned  their 
attention  to  the  reduction  of  oast  of  installation  is  the 
firm  of  W.  T.  Henley’s,  who  send  us  their  new  list  of 
cut-outs.  This  will  be  found  of  practical  interest  to 
all  engaged  on  the  work,  as  it  is  apparent  that  they 
have  carefully  studied  the  main  consideration,  and  we 
feel  sure  their  range  of  Isco  loop-in  cut-outs  twill  be 
of  great  service  to  engineers. 


The  aut-outs  almost  eliminate  the  use  of  joint-boxes 
and  reduce  the  cost  of  “ opening  up  ” to  a minimum. 
Practically  any  arrangement  of  feeding  can  be 
adopted,  and  each  block  oT  houses  or  flats, 
or  number  ofi  blocks,  can  be  fed  byi  one 
supply  cable  or . they  can  be  fed  from  both  ends. 
In  the  latter  case  (where  the  supply  is  tapped  off  either 
a three-wire  or  a three-phase  four-wire  main),  by  isolat- 
ing a loop  between  two  houses,  one  tapping  can  be 
taken  off  the  positive  side  and  the  other  off  the  nega- 
tive side  or  off  any  phase  and  the  neutral.  They  are 
provided  with  suitable  cable  ^entries,  sealing  chamber 
and  fuses  in  one  cast-iron  case,  and  each  consumer 
being  directly  connected  to  the  main,  provision  for 
other  circuits  can  be  made.  Provision  is  also  made 
for  taking  a tapping  through  the  party  wall  tp  the 
next  consumer,  and  bv  a simple  process  of  alternating 
the  position  of  the  links  the  balance  of  the  system  can 
be  easily  adjusted.-  Reference  to  the  illustration,  which 
shows  the  Isco  3,  List  No.  9639,  mounted  on  a standard 
backboard  with  two  10-20  amp.  s.p. . cut-outs  for  two 
twin  cables  entering  vertically,  will  serve  to  give  a 
general  idea  of  the  principles  involved. 

Tappings  can  be  taken  off  the  Isco  H cut-out  for 
street  lighting. 


Armour  grips  are  provided  when  desired,  and  the 
method  of  bonding  the  lead  of  the  cable  has  received 
the  experienced  attention  wilich  the  company  usually 
pay  to  this  important  point. 

A copy  of  the  List  (No.  W.L.  2),  which  includes  a 
four-page  reproduction  of  blue  prints,  giving  diagrams 
of  cable  connections,  may  be  obtained  from  the  En- 
gineering Department,  Henley’s  Telegraph  Works 
Co.,  Ltd.  (Blomiield  Street,  Londons  Wall,  E.C.a)^ 


FINSBURY  TECHNICAL  COLLEGE  OLD 
STUDENTS’  ASSOCIATION.  \ 

The  annual  general  meeting1  of  the  above  hssociation 
was  held  at  the  college  on  September  5,  the  Presi- 
dent, Professor  G.  T.  Morgan,  -O.iR.E.,  in  the  chair. 
A report  was  read  of  the  progress  made  since'  the 
association  was  resuscitated  in  the  early  part  of  1920, 
and  although  space  does  not  permit  mention  of  all  its 
activities  we  must  refer  to  the  great  success  of  the 
dinner  and  smoking  concert  held  last  season.  ^ 

The  fact  that  the  college  is  being  kept  open,  and 
this  due  ini  no  small  measure  to  the  individual  and  col- 
lective efforts  of  old  students  of  the  college,  should' 
impress  on  all  old  students  the  necessity  of  the  asso- 
ciation, and  should  ensure  a steady  influx  of  new  mem- 
bers. Students  wrho  have  recently  completed  their 
course  are  well  advised  to  apply  for  membership  at 
once  if  they  have  not  already  done  so. 

The  annual  dinner  this  year  has  been  arranged  for 
Saturday,  November  12,  and  the  smoking  concert  for 
Friday,  January  27,  both  these  functions  being  held 
at  the  newly-opened  Engineers’  Club. 

The  first  number  of  a bulletin,  which  it  is  proposed 
to  issue  quarterly,  is  in  course  of  preparation,  and 
all  old  students  are  requested  to  forward  immediately 
an  account  of  what  they  are  now  doing  for  inclusion 
in  same. 

Application  forms  for  membership  and  all  particulars 
of  the  association  mav  be  obtained  from  the  Hon. 
Secretary,  H.  P.  Guy,  209,  Northumberland  Park, 
Tottenham,  N.17. 


- BELFAST. 

At  the  last  monthly  meeting  of  the  City  Council  it  was 
stated  that  the  ElectrMty  Committee  had  just  received 
a report  from  the  consultants,  Messrs.  Preece,  Cardew  and 
Rider,  but  they  had  not  had  time  to  consider  it.  It  was  agreed 
that  a special  meeting  of  the  Council  in  Committee  should 
meet  on  September  22  to  consider  it,  together  writh  all 
matters  relating  to  the  electricity  station.  The  committee 
have  decided  to  re-advertise  for  their  switchgear  require- 
ments.  ' , 

FACTORY  AND  , WORKSHOP  WELFARE. 

The  importance  of  adequate  and  correct  lighting  in  fac- 
tories and  workshops  is  lucidly  treated  in  Welfare  Pam- 
phlet No.  7,  “ Lighting  in  Factories  and  Workshops/’ 
issued  by  the  Home  Office.  It  is  illustrated  and  con- 
tains in  its  twenty  pages  a wealth  of  information  invaluable 
to  every  occupier  of  a factory  or  workshop,  especially  as 
the  days  are  rapidly  drawing-in  and  artificial  light  has 
to  be  resorted  to  for  a considerable  part  of  the  working 
time.  The  well-known  .firm  of  Benjamin  Electric,  Ltd. 
(Brantwfood  Works,  Tariff  Road,  Tottenham,  N.17),  wTho 
have  specialised  for  many  years  in  the  manufacture  of 
industrial  lighting  units  for  all  purposes,  and  have  studied 
in  detail  every  requirement  from  the  scientific,  hygienic 
and  commercial  point  of  view,  intimate  that  they  will  be 
pleased  to  send,  gratis  and  post  free,  a copy  of  the  pamphlet 
to  anv  of  our  readers  wdio  are  interested. 
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CARRIER.  CURRENT.  TELEPHONY  AND 
TELEGRAPHY. 

] ( Continued  frofai  page  494.) 

Commercial  Apparatus  and  Installations. 

Under  this  section  there  is  giveri  a description!  of  the 
apparatus  which  has  been  developed  for  commercial,  ser- 
vice and  of  the  manner  of  employing  it  in  actual  installa- 
tions in  the  Bell  Telephone  plant/  To  date  there  have  been 
developed  and  put  into  commercial  use  three  distinct  types 
of  multiplex  carrier  systems,  as  follows: 

1 . A carrier-telephone  system  in  which  the  carrier  is 
transmitted. 

2.  A carrier-telephone  system  in  which  the  carrier  is 
suppressed. 

3.  A carrier-telegraph  system. 

There  has  also  been  developed  a two-way  repeater  set 
employing  vacuum  tubes,  and  suitable  for  use  with  any 
one  of  these  three  systems. 

The  operation  of  the  high-frequency  side  of  the  carrier- 
telegraph  system  will  be  clear  from  a consideration  of  the 
simplified  telegraph  circuit  and  from  what  has  been  said 
of  the  operation  of  the  very  similar  carrier-telephone 
apparatus.  It  may  be  said,  however,  that  the  discrimina- 
tion by  tuned  circuits  between  the  sending  and  receiving 
channels  which  are  of  different  frequencies  is  supple- 
mented by  a line-balancing  arrangement.  Referring  to  the 
operation  of  the  low-frequency  side  of  the  system,  it  wfll 
be  seen  that  the . manipulation  of  the  sending  operator's 
key  controls  the  sending  relay  of  the  carrier  apparatus 
which  in  turn  impresses  the  signals  on  the  carrier  current. 
In  receiving,  a sensitive  polar-relay  is  used,  operated  by 
the  rectified  current,  which  in  turn  transmits  the'  signals 
into  the  local  subscriber’s  loop  in  the  form  of  the  usual 
direct-cui  rent  impulses.  In  the  actual  apparatus,  switches 
are  provided  by  means  of  which  the  sending  and  receiving 
channels  are  associated  with  a common  subscriber-loop  for 
half-duplex  operation. 

The  apparatus  for  one  terminal  of  one  full-duplex  carrier- 
telegraph  channel  is  mounted  on  a self-supporting  rack. 
On  the  front  of  the  panel  are  the  vacuum  tubes,  the  meters 
for  observing  the  signalling  currents,  the  sounders  and  keV 
for  monitoring,  and  the  switches  associated  with  the  sub- 
scriber’:' k>op  circuit.  The  panel  at  the  top  is  hinged  to  afford 
ready  access  to  the  apparatus  mounted  on  the  back.  In  the 
lower  compartment  are  located  the  tuned  circuits,  including 
the  adjustable  condensers.  Below  these  is  the  cylindrical 
case  which  contains  the  sensitive  receiving  polar-relay. 

At  the  top  of  the  testing  unit  is  the  relay  and  sounder 
of  a regular  test-wire  which  extends  along  the  route  taken 
bv  the  carrier  system,  a meter  for  measuring  high-fre- 
quency line  currents  and  the  dials  associated  with  an  oscil- 
lator for  testing  (purposes.  The  jacks  afford  access  to  cir- 
cuits of  any  of  the  carrier-telegraph  panels  grouped  with 
the  test  unit. 

General  Considerations. — An  important  aspect  of  the 
carrier  devolopmeqts  described  is  that  they  have  placed  the 
art  upon  a quantitative  basis  and  enabled  carrier  installations 
to  be  engineered  and  put  into  operation  in  much  the  same 
wav  as  is  done  for  regular  repeater  telephone  circuits.  The 
transmission  lay-out  of  the  system  is  determined  from  a con- 
sideration of  data  on  line  characteristics  and  from  the 
characteristics  of  the  apparatus.  In  carrying  out  an  installa- 
tion a certain  amount  of  preparatory’  work  must  usually  be 
done  on  the  lines,  including  particularly  the  loading  of 
intermediate  sections  of  cable,  and  transposition  work.  In 
the  offices,  the  apparatus  is  installed  in  much  the  same  way 
as  are  the  more  usual  forms  of  telephone  equipment,  taking 
certain  precautions,  however,  to  minimise  the  lengths!  of 
Office  wiring  included  in  the  high-frequency  circuits  and  to 
avoid  crosstalk  in  the  wiring  interconnecting  the  individual 
apparatus  units.  The  battery  supply-currents  for  the  vacuum 
lubes  are  usually  furnished1  from  the  existing  24-volt  tele- 
phone batteries  and  J2cwvolt  Morse  batteries. 
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The  grade  of  service  given  by  carrier  circuits,  both  tele- 
phone and  telegraph,  is,  as  a Yule,  quite  up  to  the  high 
standard  which  prevails  for  the  long-distance  circuits  of  the 
Bell  plant.  Not  only  is  it  possible  to  deliver  the  volume  of 
transmission  necessary  lor  enabling  the  carrier  circuit®  to 
be  greatly  extended  by  the  addition  of  ordinary  circuits  at 
the  ends,  but  also  the  naturalness  -and  intelligibility  of 
transmission  is  preserved  to  a very  satisfactory  degree." 

The  carrier-telephone  channels  are  terminated  in  the  long- 
distance switchboards  in  the  usual  way.  In  fact,  to  the 
operators  such  circuits  a,re  indistinguishable  from  the 
regular  long  distance  Tcpeater  circuits.  The  operator 
rings  at  the  terminals  of  the  connecting  circuits  in  the 
standard  manner,  and  the  signals  are  automatically  reLaved 
over  the  carrier-telephone  channel,  so  that  each  carrier- 
telephone  channel  is  provided  from  end  to  end  with  its  own 
signalling  channel.  The  satisfactory  working  out  of  such 
operating  features  as  these  has  been  of  much  importance  in 
completing  the  commercial  usefulness  of  carrier-telephone 
systems. 

As  has  been  indicated,  the  carrier-telegraph  systems  as 
well  as  the  carrier-telephone  systems,  are  designed  to  fit 
as  aq  integral  unit  into  a comprehensive  wire-plant,  the 
relay-circuit  arrangements  providing  for  automatic  repetition 
between  the  carrier  channels  and  the  connecting  circuits, 
whether  the  latter  be  subscribers’  loops  or  an}  additional 
section  of  long  distance  circuit.  The  carrier-telegraph  cir- 
cuits are  used  in  the  iBell  plant,  as  are  the  regular  compo- 
sited Morse  circuits,  to  furnish  leased-wire  service.  The  re- 
quirements for  this  service  are  particularly  exacting  as 
regards  continuity  and  quality.  The  carrier-telegraph 
circuits  have  proved  lo  be  very  satisfactory  in  meeting  these 
demands. 

Oarrier-teflepHone  systems  at  present  are  economical  in  a 
general  public  service  communication  system  only  for  use 
over  relatively  long  distances.  The  carrier-telegraph  system 
is  also  essentially  a long-distance  proposition,  although  it  -is 
sometimes  possible  to  warrant  its  use  for  distances  some- 
what shorter  than  in  the  case  of  telephone  systems. 

ITie  authors  state  that  the  paper  is  based  largely  upon 
the  results  of  the  engineering/and  research  work  of  a great’ 
number  of  engineers  on  the  staff  of  Col.  J.  J.  Carty,  Vice- 
President  of  the  American  Telephone  and  Telegraph  Com- 
pany, and  of  Col.  F.  B.  Jewett,  Chief  Engineer  of  the 
Western  Electric  Company. 

(To  be  continued.) 


E1JSCTRIC  FURNACES. 


A new  catalogue  describing  the  Wild-Barfield  patent 
electric  furnaces  for  the  automatic  hardening  of  carbon  steel 
is  just  being  issued  by  Automatic  and  Electric  Furnaces, 
Ltd.,  2813,  Cray’s  Inn  Road,  W.C.i.  It  is  a .particularly 
well  prepared  publication  dealing  concisely  with  the  wide 
range  of  furnaces  now  manufactured.  As  furnace  users  are 
coming  to  realise  the  importance  of  adopting  scientific 
methods  of  heat  treatment,  Automatic  and  Electric 
Furnaces,  Ltd.,  are  acting  wisely  in  dealing'so  lucidly  with 
their  furnaces,  which  are  all  made  with  this  principle  to 
the  fore.  Heat  Treatment  Bulletin  No.  29,  which  accom- 
panies the  catalogue,  explains  in  simple  language  why  the 
best  results  in  hardened  steel  are  obtained  by  hardening  at 
the  non-magnetic  point.  It  should  be  invaluable  to  works 
employees.  The  company’s  device  for  indicating  when  this 
point  is  reached  is  known  as  the  Pyroscopic  Detector,  and 
has  been  described  in  these  columns,  as  has  the  Magnetic 
Scelometer — an  apparatus  for  measuring  the  hardnessvof 
ferrous  metals  by  a magnetic  method.  Both  are  also 
described  in  a comprehensive  chapter  on  Electric  Furnaces 
in  the  Practical  Electrician's  Pocket  Book  and  Diary 
(Rentell,  3s.  net). 

Automatic  and  Electric  Furnaces,  Ltd.,  are  exhibiting  at 
the  Engineering  Exhibition  at  Olympia  (Stand  97,  Row  E), 
where  furnaces  may  be  seen  in  operation. 
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Do  You  Want  To  Be 

A Constructional  Electrical  Engineer  ? 

There  are  more  than  enough  Fitters,  Linesmen,  and  “ Electricians  ” but  if  you  have  the  necessary 
skill  to  design  and  direct  the  construction  of  a dynamo— or  other  electrical  machine— your  services 
will  be  sought  for— your  career  assured.  One  of  the  best  books  you  can  get  on  this  subject  is : 

“SPECIFICATION  AND  DESIGN  OF 
DYNAMO  ELECTRIC  MACHINERY” 

By  MILES  WALKER,  M.A.,  M.I.E.E., 

Professor  of  Electrical  Engineering  in  the  Faculty  of  Technology  in  the  University 
of  Manchester  ; Consulting  Designer  to  Metropolitan- Vickers,  Limited 

This  book,  which  is  as  " full  of  information  as  an  egg  is  full  of  meat//  is 
undoubtedly  the  book  to  consult  in  difficulties  that  arise  in  connection  with 
the  subject  of  dynamo-electric  machinery. 


It  is  Officially  Recommended  to  Students  by  the  City  and  Guilds  Examiners, 


The  plan  adopted  is  to  give  sample  performance 
specifications  for  machines  intended  for  various 
classes  of  work.  For  each  machine. there  is  given  a 
model  performance  specification  and  a design  is 
drawn  up  to  meet  such  specification  in  every  particular 
The  complete  calculations  of  the  machine  are  given 
in  each  case,  and  a specimen  design  sheet  fully  filled 
in  reproduced  in  facsimile. 

In  order  that  the  reader  may  follow  the  calcula- 
tions, the  first  250  pages  are  devoted  to  describing 


methods  of  calculating  the  various  quantities  of  the 
magnetic  circuits,  the  electric  circuits,  armature 
coils,  and  field  coils,  insulation  and  ventilation,  and 
of  predetermining  the  temperature  rise.  Special 
points,  such  as  the  determination  of  the  regulation 
of  an  A.C.  generator,  or  the  paralleling  of  a syn- 
chronous machine,  are  dealt  with  in  the  second  part 
of  the  book.  All  these  methods  of  calculation  are 
essentially 


MODERN  AND  PRACTICAL. 

CONTENTS : Short  rules  for  use  in  the  design  of  Dynamo-Electric  Machinery;  Magnetic 

Circuit;  The  Materials  of  the  Magnetic  Circuit;  Parts  of  the  Magnetic  Circuit ; 
The  Electric  Circuits;  The  Design  of  Armature  Coils  and  the  Formers  on  which 
they  are  wound  ; Insulation  ; Ventilation  ; The  Predetermination  of  Temperature 
Rise;  The  Specification  and  the  Design  to  meet  the  Specification;  Alternating- 
Current  Generators— High-speed  Engine  type;  Alternating-Current  Generators— 
Slaw-speed  Engine  type;  Alternating  Current  Turbo  - Generators ; Induction 
Motors  ; Continuous-Current  Generators  ; Rotary  Converters  ; Phase  Advancers  : 
Index  containing  3,000  entries. 

533  ILLUSTRATIONS : a facsimile  design-sheet  and  drawings  of  the  essential 
parts  are  given  for  each  machine  worked  oat:  23  WORKING  TABLES 


Should  you  not  desire  to  cut  this  copy , a 

A PURCHASER  WRITES:- 

Middlesboro : — 

I received  the  book  14  Specification  and  Design  of 
Dynamo  Electric  Machinery  ” quite  safe,  and  after 
giving  the  contents  a thorough  searching  examination 
have  come  to  the  conclusion  that  the  book  is  all  that 
could  be  desired  as  far  as  the  construction  of  electrical 
machinery  is  concerned.  It  deals  with  the  subject  in 
a most  emphatic  way,  elucidating  all  points  that  are 
liable  to  cause  any  difficulty.  The  mathematical  for- 
mulae are  direct,  the  drawings  clear  and  precise,  and 
the  tables  and  curves  are  easily  understood. 


letter  to  the  same  effect  will  serve . 

BOOKLET  FREE 

To  3be  Xibrarg  press  limited, 

Portugal  Street  Buildings, 

9,  Portugal  Street,  LondoD,  W.C.  2. 

Please  send  me  full  particulars  of  your  special  offer  to 
readers  of  **  Electricity  ” regarding  “ SPECIFICATION  AND  DE- 
SIGN OF  DYNAMO-ELECTRIC  MACHINtRY.”  and  free  descrip- 
tive booklet. 

Name * 
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Solutions  to  Questions  set  at  the  1921  Examination  of  the 
City  and  Guilds  Institute . 


By  Edward  Hughes,  B.Sc.,  A.M.I.E.E. 

(Continued  from  page  473.) 

Q . 3* — A closed  armature  winding  is  rotated  in  a 
stationary  heteropolar  field  system  excited  by  con- 
tinuous current.  What  is  the  difference  in  character 
between  the  pressure  tapped  off  from  points  which  are 
fixed  relatively  to  the  armature  winding  aneHhe  pressure 
tapped  off  from  points  which  are  fixed  relatively  to  the 
field  system  ? 

Show  that  the  action  of  a commutator  machine  is 
independent  of  the  speed. 

-4*3. — A heteropolar  field  system  is  that  in  which 
the  poles  are  alternately  N and  S,  this  being  in  contrast 
to  the  homopolar  field  system  in  which  each  of  the  N and 
S poles  is  continuous  around  the  whole  periphery. 
Fig.  7 shows  a closed  armature  winding — a ring  winding 
being  shown  for  simplicity — rotating  in  a counter. 


clockwise  direction  between  two  poles  N and  5 excited 
by  continuous  current.  Tt  and  T2  are  two  diametrically 
opposite  points  of  the  armature  winding,  and  for 
convenience  are  shown  connected  to  slip-rings  on  which 
brushes  Ax  and  A2  are  bearing.  As  the  armature 
winding  rotates  in,  the  magnetic  field  between  NS, 
e.m.fs  are  induced  in  the  directions  indicated  by  the  { 
arrowheads. 

When  Tx  and  T2  are  opposite  the  centres  of  S and  ! 
N respectively,  it  is  found  that  in  each  of  the  two  arma-  j 
ture  circuits  between  T3  and  2\  there  are  equal  and 
opposite  e.m.fs  generated,  so  that  the  nett  e.m.f. 
between  T2  and  Tx  is  zero.  As  the  armature  rotates 
from  this  position,  more  conductors  generate  e.m.fs 
acting  from  T2  to  Tx  and  fewer  conductors  generate 
e.m.fs  in  the  reverse  direction,  until  when  Tx  and  T2  are 
mid-way  between  the  two  poles,  all  the  conductors 
moving  under  both  the  N and  S poles  are  generating 
e.m.fs  from  T2  to  Tx ; i.e.,  the  slip-ring  voltage  is 
at  its  maximum,  Ax  being  positive  relatively  to  A2. 

As  the  armature  continues  its  motion,  the  voltage 
across  the  slip-rings  decreases  until  when  7\  is  opposite 
the  centre  of  N and  T2  opposite  the  centre  of  S,  the 
e.m.fs  in  each  of  the  two  parallel  circuits  between  Tx 


and  T2  are  equal  and  opposite,  and  the  slip-ring  voltage 
is  therefore  passing  through  its  zero  value. 

Further  rotation  of  the  armature  increases  the 
number  of  conductors  generating  e.m.fs  from  Tx  to  T2 
and  decreases  those  generating  e.m.fs  in  the  reverse 
direction,  until  when  the  tappings  are  again  in  the 
inteipolar  position,  the  slip -ring  voltage  is  at  its 
maximum,  Ax  being  this  time  negative  relatively  to  A2. 
During  the  next  quarter  of  a revolution,  the  e.m.f. 
decreases  to  zero,  and  further  rotation  simply  repeats 
the  above  cycle  of  changes  in  the  value  and  in  the  direc- 
tion of  the  voltage  between  tappings  Tx  and  T2.  With 
a 2-pole  machine,  this  voltage  alternates  at  a frequency 
equal  to  the  number  of  revolutions  per  second,  but 
its  wave-shape  is  practically  sinusoidal  for  a distributed 
winding  of  this  type. 

If  the  tappings,  however,  were  taken  at  two  points 
Tx  and  Tz,  one  coil  apart,  tfie  voltage  across  these  two 
points  would  simply  be  the  e.m.f.  generated  in  that  coil. 
From  what  has  already  been  stated,  it  follows  that  this 
e.m.f.  would  be  alternating ; and  if  the  coil-side  were 
concentrated  in  one  slot,  the  wave-shape  would  be 
indicative  of  the  flux  distribution  round  the  periphery 
of  the  armature  core,  the  e.m.f.  at  any  instant  being 
proportional  to  the  flux  density  in  the  magnetic  field 
through  which  the  coil  is  passing  at  that  instant.  The 
further  apart  the  tappings  are  taken,  the  nearer  does  . 
the  e.m.f.  approach  the  sine  wave. 

Next,  consider  the  voltage  across  points  which  are 
fixed  relatively  to  the  field  magnets.  As  this  can  only 
be  determined  experimentally  by  connecting  the  armature 
winding  to  commutator  segments  insulated  from  one 
another,  the  latter  have  been  introduced  into  Fig.  8. 
The  question  states  neither  the  actual  nor  the  relative 
positions  of  the  two  points  to  be  considered,  so  we  shall 


Fig.  8. 


assume  the  usual  one,  namely  Bx  and  B2  in  Fig  8. 
Between  these  two  brushes  there  are  two  armature 
circuits  in  parallel,  each  having  the  same  number  of 
conductors  moving  under  the  poles  and  therefore  generat- 
ing the  same  e.m.f.  acting  from  B2  to  Blt  mating  the 
latter  the  positive  brush.  As  the  conductors  move 
from  under  the  poles,  so  others  move  to  take  their  place, 
thus  keeping  practically  constant  the  number  of  con- 
ductors actually  cutting  flux.  The  very  slight  variation 
from  instant  to  instant  in  the  number  of  conductors 
cutting  the  magnetic  flux  appears  as  a ripple  on  the 
voltage  across  BJB2  which  can  easily  be  detected  by 
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connecting  a telephone  receiver  in  series  with  a condenser 
across  the  brushes.  f 

If  the  brushes  be^shifted  round  the  commutator 
(sparking  permitting),  the  voltage  between  Bx  and  B2 
decreases  until  it  becomes  zero  after  a 90-deg.  displace- 
ment. Further  movement  increases  the  P.D.  between 
the  brushes,  but  their  polarity  will  be  reversed. 

If  the  two  points  in  question  be  quite  close  together, 
say  Bx  and  B3t  the  pressure  between  the  latter  is  the 
e.m.f.  generated  in  each  coil  in  succession  as  the  coils 
pass  through  position  occupied  by  C in  Fig.  8.  This 
voltage  is  unidirectional  but  fluctuates  over  a wider 
range  than  that  across  BXB2.  For  a given  armature 
speed,  the  e.m.f.  generated  in  a coil  is  proportional  to 
the  flux  density  in  the  space  where  the  coil  is  moving  ; 
hence  by  moving  around  the  commutator  two  brushes 
fixed  near  to  each  other  andjmeasuring  their  P.D.  for 
different  positions,  the  distribution  of  the  magnetic 
field  can  be  determined. 

From  what  has  been  stated  above,  it  follows  that  the 
only  effect  of  altering  the  speed  of  a machine  fitted  with 
a commutator,  is  to  alter  the  value  of  the  e.m.f.  generated 
in  each  coil  and  therefore  to  alter  the  magnitude  of 
the  P.D.  across  the  brushes.  The  number  of  conductors 
in  each  of  the  armature  circuits  remains  unaltered  so 
that  neither  the  polarity  of  the  brushes  nor  the 
steadiness^  of  the  voltage  is  affected  ; i.e.,  the  action 
of  the  commutator  is  independent  of  the  speed. 

(To  be  continued .) 
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Modern  Central  Stations.  By  C W m 
(Pitman,  as.  6d.  net).  The  brief  description  of  t u ' lT," 
pal  features  of  up-to-date  British  central  slaii.,„  . 
contained  in  this  “ Primer  ” should  serve  u, 
interest  in  young  engineers  engaged  in  any  form  of  ,,V<o - 
station  plant  manufacture  or  operation.  The  whole  uu  ” 
tion,  including  coal  and  ash  handling  plant,  the 
house,  engine  room,  switch-gear,  protective  gear  ' te*:,,/, 
and  operation  is  lucidly  and  critically  touched  on  and  should 
surely  give  a touch  of  fascination  to  work  which  mav 
easily  become  drudgery  if  pot  attacked,  under  sympathetic 
guidance  with  intelligence  and  zeal.  On  page  97  “ ther- 
mal efficiency  ” has  been  printed  for  “ efficiency  ratio  ” 


QuianoKS:  W invite  our  rsadsrt  to  tend  ut  questions,  preferably  on 
technical  problems  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  ef  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  * Answers  to  Correspondents  ” or  replies  will  be  invited  from  our 
readers.  One  shilling  will  be  paid  for  the  question  which  we  select  for 
bompeUtive  replies  in  this  column. 

Ajsammm;  A fee  of  10*.  will  be  paid  for- the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  ode  we  select  as  second  boot. 
In  judging  tho  replies,  importance  will  be  attached  to  clearness  and  con- 
ciseness, as  well  as  accuracy.  The  Editor  reserves  the  right  te  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
received  de  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn ef  their  manuscripts,  if  unaccepted,  should  enclose  stamped 
addressed  envelope. 

Write  en  one  side  of  the  paper  only,  and  if  diagrams  axe  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript . Com- 
petitor* may  adopt  a " nom  de  plume,”  but,  both  in  the  case  of  questions 
and  smewers,  the  competitor’s  reel  name  and  address  must  bt  sent  with 
the  manuscript  as  a guarantee  ef  good  faith.  No  correspondence  will 
be  entered  inte  with  regard  to  successful  replies.  The  Editor’s  decision 
if  »«•«*. 

Commencing  with  Question  No,  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prise  the  most  times 
during  the  next  twelve  months. 

Tho  words  "Questions  and  Answers ,*•  or\Q  ” and  " A ” should  be 
placed  at  tho  top  left-hand  comer  of  ail  letters  intended  for  this  column. 
\ 


Question  No.  124. 

How  would  you  find  the  direction  of  phase  rotation  on 
2-  and  3«9hase  systems?  Is  it  possible  to  determine  the 
direction  of  rotation  of  induction  motors  before  switching 
on  the  current? — “S.  H.  Adams.”  - . 

Question  No.  125. 

How  would  you  calculate  the  number  of  turns  in  the 
stator  windings  of  an  induction  motor?  It  is  presumed 
that  a few  of  the  factors  are  known,  such  as  speed, 
voltage,  frequency,  etc. — “S.  H.  Adams.” 

( Replies  to  questions  Nos.  124  and  125  must  be  received 
not  later  than  September  24,  1921.) 


Electric  Motor  Installations.  By  F.  H.  Bullock 
Managing  Engineer,  The  Vulcan  Boiler  and  General  In’ 
surance  Co.,  Ltd.  (JRenteU/'2s.  6d.  net.)  It  is  stated  that 
the  company’s  statistics  showed  that  over  11  per  cent 
of  the  motors  in  commercial  operation  break  down  each 
year.  Many  of  these  breakdowns  are  due  to  simple 
causes,  and  could,  at  small  expense  and  with  a little  atten- 
tion, be  guarded  against.'  The  present  manual  has  been 
prepared  tor  the  benefit  of  users  and  prospective  users  of 
motors,  and  indicates  the  class  and  type,  of  motor  to  be 
installed  in  various  cases,  the  attention  required  and  the 
proper  lay-out.  As,  therefore,  the  book  is  intended  chiefly 
for  those  with  little  or  no  electrical  knowledge,  it  has 
been  written  dealing  with  matters  which  may  be  regarded 
by  many  as  obvious  to  all.  Unfortunately,  however, 
there  are  thousands  of  engineers,  or  in  some  cases  people 
claiming  the  title,  with  no  justification,  who  seem  to  think 
that  because  the  electric  motor  is  such  a faithful  servant 
it  can  be  installed  anyhow  and  then  left  practically  to 

itself.  It  is  scandalous  that  “ 85  per  cent,  of  the  break- 

downs which  occur  are  due  to  wear  of  bearings,  presence 
of  oil  and  dirt  on  the  windings  and  commutator,  and  in- 
correct operation  of  starting  appliances*”  But  if  first- 

class  machines  and  foolproof  starters  are  used  the  troubles, 
even  with  inadequate  attention,  would  be  much  reduced. 
The  real  remedy,  however,  is  the  education  of  all  electrical 
plant  users  in  the  necessity  for  obtaining  advfce  from  compe- 
tent persons  as  regards  plant  and  lay-out,  then  to  have 
it  installed  by  competent  contractors  and  to  employ  fully- 
qualified  electricians  to  look  after  it.  This  excellently  illus- 
trated and  clearly  written  manual  will  help  in  this 

direction. 


Bradford. — In  consequence  of  a threatened  deficiency  of 
between  £50,000  and  ^40,000,  the  Electricity  Committee  have 
decided  to  lecommend  an  increase  in  the  price  of  current  for 
industrial  purposes. 


The  Motor  Boat  Manual,  178  ipp.  Temple  Press, 
8th  Edition,  3s.  net.)  When  a book  reaches  its  eighth 
edition  it  is  quite  certain  that  whatever  may  have  been 
said  in  criticism  it  fills  a want.  In  this  instance  no  pains 
have  been  spared  to  keep  it  abreast  of  the  times,  and  we 
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find  that  the  design  and  construction  of  auxiliary  yaphts 
of  all  types,  full-powered  cabin  cruisers  and  motor  yachts, 
pleasue  launches  (open,  or  with  day  cabins),  yachts, 
launches  and  motor  dinghies,  and  racers  are  all  fully- 
treated.  There  , is  a very  large  number  of  illustrations 
and  detailed  sectional  drawings,  which,  combined  with 
fully  descriptive  letterpress,  render  the  publication  of 
the  utmost  value  to  all  interested  in  motor-boats,  ev^n  if 
of  only  a few  horse-power.  All  details  are  considered,  and 
we  have  no  hesitation  in  recommending  the  book. 


“ Motor-Cycles  and  Sidecars/”  By  H.*  Corbishlev. 
(Cassell.  is.  6d.  net.) — This  is  another  of  the  excellent 
series  of  “Work”  handbooks  which  Messrs.  Cassell  have 
made  so  famous,  and  the  book  now  before  us  is  a very 
well  illustrated  manual  containing  a large  amount  of 
eminently  practical  information  of  direct  interest  and  value 
to  the  many  thousands  of  motor-cycle  owners  in  the  country 
at  the  present  time.  We  believe  that  there  are  over  100,000 
motor-cycles  actually  on  the  roads  in  Great  Britain,  and 
there  is  no  doubt  that  such  a work  as  the  one  now  under 
review  will  find  a number  of  readers  in  such  a wide  field. 


“ South  African  Engineers'  Electrical  and  Allied 
Trades  Directory,  1921-22.”  (Argus  South  African  News- 
papers. 30s.  net.) — The  new  edition  of  this  very  useful 
SoWh  African  Directory  shows  sound  evidence  of  the  steady 
growth  of  the  electrical  industry  in  Squth  Africa.  It  is,  if 
anything,  even  more  comprehensive  than  before.  Several 
new  features  have  been  added  and  so  much  care  has  been 
taken  in  maintaining  the  accuracy  of  the  contents  that  it 
will  without  doubt  prove  of  the  greatest  possible  use  to 
firms  in  this  country  who  may  be  anxious  to  develop  their 
business  with  the  great  South  African  Union.  This,  of 
course,  is  quite  apart  from  its  immediate  value  to  the 
South  African  engineers,  architects,  mining  companies  iind 
others  whose  address  and  business  are  so  faithfully  recorded. 
It  ought  to  find  a place  in  the  office  of  every  electrical  manu- 
facturing firm  who  has  any  wish  to  improve  its  overseas 
trade. 


Various  Items. 


Accrington. — The  Electricity  Commissioners  have  refused  to 
sanction  the  application  of  the  Corporation  for  borrowing  powers 
for  ^126,850  for  electricity  extensions. 

Bradford. — A new  12,000/15,000  kw.  turbo-generator,  said  to 
be  the  largest  at  present  running  in  Yorkshire,  is  expected  to 
be  in  commission  at  the  electricity  works  next  month.  The 
iotal  generating  capacity  of  the  works  will  then  be  about 
40,000  kw. 

Coleraine,  County  Derry. — At  the  meeting  of  the  Urban 
Council  last  week  it  was  intimated  that  the  Honourable  Irish 
Society  had  very  kindly  consented  to  give  the  water-power  at 
the  Salmon  Leap  on  the  Bann,  near  Coleraine,  to  the  U.C.  at  a 
nominal  rent  for  the  purpose* of  generating  current  for  the  electric 
power  and  lighting  scheme  of  the  Council. 

Mooting  . — Inst,  of  Production  Engineers  will  meet  on  Sat., 
17th  inst.,  at  the  Inst,  of  Mech.  Engrs.,  Storey's  Gate,  at  7 p.m. 
Mr.  J.  D.  Scaife,  Member  of  Council,  and  Works  Manager  of 
Messrs.  Ransome  & Maries  Bearing  Co.,  Ltd.,  Newark-on-Trent, 
will  deliver  a paper  oh  “ The  Manufacture  of  Ball  and  Roller 
Bearings,"  illustrated  by  lantern  slides.  All  interested  are 
cordially  invited  to  attend. 

Bfackburn. — The  T.C.  has  approved  a scheme  for  the  supply 
of  electricity  to  the  districts  of  Rishton,  Great  Horwood,  Wilt- 
shire, Clayton -le-Dale,  and  Ramsgreave,  and  authorised  an 
application  to  the  Commissioners  for  a special  Order  together 
with  powers  to  sell  electric  fittings  and  apparatus.  Alderman 
Kenyon  protested  against  the  inclusion  of  the  latter  part,  but 
the  Town  Clerk  said  these  powers  had  been  possessed  by  the 
Council  over  tweirty  years. 

Electricity  8upply. — It  was  hoped  to  establish  a voluntary 
joint  electricity  undertaking  for  the  Mid-Lancs  area,  the  idea 
being  to  erect  three  generating  stations  to  cover  the  districts 
of  Blackburn,  Blackpool,  Burnley,  Preston,  Accrington,  Bacup, 


Colne,  Darwen,  Haslingden,  Nelson,  Lytham,  St.  Anne’s,  Fleet- 
wood,  Rawtenstall  and  Brierfield.  It  has  now  been  decided  to 
postpone  the  scheme  sine  die  in  view  of  the  gigantic  financial 
obligations  which  it  would  involve.  The  Electricity  Com- 
missioners will  therefore  probably  have  to  devise  a scheme  for 
the  district.  1 


Trade  Notes. 


We  are  informed  by  the  Jackson  Electric  8tove  Co.,  Ltd., 

that 'the  address  of  their  Scottish  Agency  is  68,  Gordon  Street, 
Glasgow,  and  not  68,  Gordon  Road.  The  Agent  is  Mr.  Kirby 
Johnson. 

“ Z ” Electric  Lamp  & Supplies  Co.,  Ltd.  (73,  Newman  Street, 
W.i),  are  offering  the  present  model  of  the  “ Electrolux " 
Portable  Cleaning  Apparatus  at  specially  advantageous  terms 
to  the  Trade. 

R.  A.  Lister  & Co.,  Ltd.  (Dursley;  Glos.),  are  issuing  particulars 
of  the  “ Lister  " petrol,  oil  and  gas  engines,  and  of  the  riew 
“ Lister  " Dynamo,  55/75  volts,  14  amps.,  1,900  r.p.m.  The 
engines  range  in  h.p.  from  2 to  12. 

Charles  8elz  (83,  George  Street,  Portman  Square,  W.  i), 
actual  maker  of  every  kind  ot  Silk  Shade  for  the  Wholesale  and 
Export  Trade,  sends  a catalogue  which  contains  illustrations  of 
Silk  Shades  in  surprising  variety,  there  being  a number  of  new 
designs,  which  may  be  seen  at  the  showrooms. 

A leaflet  from  General  and  Electrical  Repairs  Co.  (Hill  Street, 
Park  Street,  Bristol),  refers  to  the  Humphry  “ Surshield  ” 
renewable  enclosed  cartridge7  fuse  made  by  them  in  sizes  0-200 
amp.,  600  volts.  The  cases  are  filled  with  a powdered  agent 
which  readily  fluxes  with  the  metallic  oxides  at  the  temperature 
of  the  molten  fuse  wire. 

We  have  received  from  R.  B.  Hodgson  & Co.  (Sheffield),  Ltd. 

(Sentinel  Steel  Works,  Sheffield),  a 40-page  catalogue  dealing 
fully  with  "Pinnacle"  Steels  for  machine  tools.  Particulars 
are  given  of  the  various  " Pinnacle  " Steels  together  with  the 
purposes  for  which  they  can  be  used.  Valuable  information  on 
heat  treatment  is  given,  while  the  Steel  and  Tool  Reference 
will  be  found  most  handy.  Altogether  the  catalogue  forms  a 
most  useful  publication. 

Millns  Electrical  Co.,  who  are  the  sole  London  Agents  for 
the  heatmg  and  cooking  apparatus  manufactured  by  the  Arora 
Co.  of  Loughborough,  have  been  appointed  sole  selling  agents 
for  Great  Britain  and  the  Colonies  by  G.  Meidinger  & Co.,  of 
Basle.  The  manufactures  of  this  company  include  A.C.  and 

D. C.  motors  up  to  about  300  h.p.,  generators,  all  classes  of 
blowing  equipment,  transformers,  starieis  and  control  gear,  etc. 
The  address  of  the  Millns  Elec.  Co.  is  17,  Whitefriars  Street. 

E. C.  4. 

The  September  issue  of  the  monthly  magazine  of  Higgs  Bros* 
(Sand  Fits,  Birmingham)  continues  the  little  article  on  Motor 
Starting  Gear,  referring  especially  to  squirrel  cage  motors 
up  to  3 h.p.  and  motors  with  wound  rotors.  In  addition  to 
the  usual  humorous  notes  and  illustrations,  reference  is  made 
to  the  specification  and  price  list  of  Higgs’  motors  (either  or 
both  of  which  will  be  sent  willingly  on  application)  and  to  the 
recosting  of  the  machines  whereby  reduced  prices  are  offered. 
There  is  also,  oi  course,  the  monthly  stock  list. 

Harwell,'  Ltd.  (2,  Bayley  Street,  Tottenham  Court  Road, 
W.C.i),  advise  us  that  they  are  the  sole  agents  in  this  country 
for  the  well-known  firm  of  Usines  Dielectriques,  Delle,  Territoire 
de  Belfort,  France,  who  have  the  most  up-to-date  works  for 
the  manufacture  of  micanite,  araberite,  oil  silk,  paper,  sheets, 
tapes  and  cloths,  all  classes  of  insulating  varnishes,  and  also 
commutator  rings,  presspan  and  Bakerlite  material.  The 
Company  further  intimate  that  they  will  be  very  pleased  to 
send  samples  and  prices  to  any  of  our  readers  who  are  interested. 
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ACCURATE  SPEED  MEASUREMENT. 

Accuracy  in  the  measurement  of  the  speed  of  rota- 
tion of  machinery  is  always  desirable  and  often  essen- 
tial. Accuracy  cannot,  however,  be  relied  on  if  speed 
measurement  is  made  by  means  of  speed  counter  or 
mechanical  tachometer — at  any  rate,  not  in  the  case 
of  relatively  small  madhines.  For  one  thing,  the  addi- 
tional friction  introduced  often  very  seriously  reduces 
the  speed.  The  device  known  as  the  stroboscopic 
vibrator  is  especially  useful  for  those  cases  in  which 
the  speed  has  to  be  held  at  a given  value  and  in'  which 
acceleration  has  to  be  measured.  It  consumes  no 


Fig.  1. — Crompton-Robertson  Stroboscopic  Vibrator. 

power  from  the  shaft  being  tested,  and  gives  a con- 
tinuous indication  with  equal  accuracy  at  high  or  low 
speeds,  there  being  no  errors  due  to  inertia  or 
hunting. 

The  vibrator  (Fig.  1),  designed  by  Professor  David 
Robertson,  of  the  Merchant  Venturers’  Technical  Col- 


lege, Bristol,  has  t\^o  similar  vibrating,  bars  clamped 
into  a cast-iron  base,  which  forms  the  electromagnet, 
by  which  their  movement,  is  maintained.  The  motion 
of  one  of  the  bars  interrupts  the  circuit  of  the  electro- 
magnet coil  at  the  right  point  in  each  cycle,  in  the 
same  manner  as  the  contact  of  an  ordinary  electric  bell. 
The  form  of  cla^np  is  such  as  will  permit  the  removal 
and  replacement  of  the  bars  without  alteration  of  cali- 
bration, in  order  that  bars  of  a different  frequency  may 
be  used  when  desired.  The  whole  apparatus  is  simple 
and  robust ; it  can  be  easily  repaired  in  the  laboratory 
without  any  special  skill,  and  without  changing  the 
calibration.  The  only  part  likely  to  require  attention 
occasionally  is  the  platinum  contact,  whose  renewal 
costs  much  liess  than  the  upkeep  of  an  ordinary  stop- 
watch. To  each  bar  is  attached  an  aluminium  screen 
or  “ wing.”  * 

There  are  two  slits  in  the  front  wing  through  which 
vision  is  permitted  at  definite  points  in  eaah  cycle. 
One  of  these  is  for  “edge”  vision,  giving  a glimpse 
frequency  equal  to  that  of  the  bars,  and  the  other  for 
“ slit”  vision,  giving  twice  that  frequency. 


Fig.  2. — Production  of  a Stroboscopic  Beam  by  a 
Vibrator. 

With  “edge”  vision  the  path  is  normally  closed,  but 
is  opened  when  the  displacement  is  great  enough  in 
one  direction.  For  “ slit”  vision,  slits  in  the  two  wings 
are  exactly  opposite  to  one  another  when  the  bars  are 
at  rest,  but  the  path  is  closed  when  the  displacement  of 
each  bar  is  half  the  slit  width.  It  will  be  seen  that 
edge  vision  gives  an  opening  at  each  extreme  of  posi- 
tive displacement,  while  slit  vision  gives  one  each  time 
the  bars  pass  their  equilibrium  position..  Consequently, 
with  edge  vision  the  frequency  of  the  glimpses  is  the 
same  as  that  of  the  bar,  but  with  slit  vision  it  is  twice 
as  much.  As  the  wings  are  arranged  either  frequency 
may  be  employed,  but  slit  vision  is  generally  to  be 
preferred,  as  it  gives  better  images  owing  to  the 
sharper  cut-off. 

* The  vibrating  shutter  may  be  held  close  to  the  eye, 
so  as  to  permit  intermittent  glimpses  of  a pattern 
marked  on  some  revolving  part  of  the  machine  under 
test.  For  constant-speed  work  this  is  very  satisfac- 
tory, but  for  the  running-down  test  it  is  much  better 
to  project  the  light  from  an  arc  lamp  through  the  slit 
on  to  the  stroboscopic  disfc.  The  changes  of  speed 
can  then  be  seen  from  any  point,  and  can  be  followed 
by  any  number  of  persons  at  once.  Fig.  2 show’s  how 
this  can  be  conveniently  done  with  an  ordinary  project- 
ing lantern. 

The  pattern  consists  of  a number  of  equally  spaced 
spots  or  marks  on  the  pulley  or  on  a card  fixed  to  the 
shaft.  Let  the  speed  be  such  that  during  the  interval 
between  the  centres  of  successive  glimpses  the  marks 
move  exactly  one  place  forward.  Each  spot  will  then 
be  in  the  position  which  was  occupied  at  the  previous 
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glimpse  by  the  one  ahead,  but  owing  to  the  persistence 
of  the  impression  on  the  eye  and  to  the  fact  that  aJi 
the  marks  are  similar,  it  will  seem  as  if  no  motion  has 
taken  place.  The  result  is  that  the  whole  set  can  be 
seen,  although  they  are  actually  in  rapid  motion,  and 
they  appear  to  be  stationary.  This  may  be  termed 
the  ‘‘primary  speed, ” to  distinguish  it  from  the  other 
synchronous  speeds  referred  to  below.  The  motion  cf 
the  spots  during  the  time  the  glimpse  lasts  causes  a 
certain  amount  of  drawing  out  and  loss  of  distinctness 
of  the  images,  but  this  can  be  reduced  as  much  as  de- 
sired, at  the  expense  of  brightness,  by  cutting  down 
the  duration  of  the  opening.  Should  the  speed  be  a little 
over  synchronism,  the  spots  will  reach  a little  further 
than  the  next  place  by  the  second  glimpse,  but  the 
same  causes  which  formerly  made  them  appear  to  be 
stationary  will  now  give  the  eye  the  impression  that 
each  has  only  moved  a distance  equal  to  the  excess  of 
their  motion  over  their  pitch.  The  result  is 

that  the  whole  set  is  seen  moving  slowly  for- 
ward with  a velocity  equal  to  the  excess  of 
their  speed  above  synchronism.  In  the  same  wav/ 
should  the  speed  be  a trifle  low,  the  pattern  will  appear 
to  be  moving  backwards  with  a speed  equal  to  the 
difference  from  synchronism. 

When  running  at  twice  the  primary  speed,  the 
motion  during  the  glimpse  period  is  twice  the  pitch, 
and  at  the  second  glimpse  each  mark  is  exactly  at  the 
place  formerly  occupied  by  the  second  one  * ahead 
Thev  consequently  appear  to  be  steady,  but  the  de- 
finition is  not  so  good  as  at  the  primary  speed,  because 
the  movement  during  the  time  of  vision  is  twice  as 
great.  In  the  same  wav  as  before,  the  pattern  seems 
to  move  forward  when  the  speed  is  too  high,  and  hack- 
a\  ard  when  it  is  too  low..  The  slip  frequency  is  twice 
as  great  as  formerly,  and  corresponds  to  a glijmpse 
frequency  of  twice  the  actual- value.  Similarly  also  for 
other  multiple  speeds,  while  stationary  patterns  are 
also  observed  when  the  speed  is  a .submultiple  of  the 
primary  speed.  Thus  at  half  primary  speed  the  spots 
move  only  half  a pitch  during  the  glimpse  period.  The 
pattern  is  thus  seen  in  the  same  position  at  every  other 
glimpse,  the  images  formed  at  the  even  glimpses  being 
midway  between  those  formed  at  the  odd  ones.  The 
two  sets  of  images  are  superimposed,  and  the  result 
is  again  a stationary  pattern,  but  the  number  of  marks 
seen  is  twice,  the  actual  number,  big.  3 shows  a disc 
with  a Gothic-tooth  pattern,  as  it  appears  at  different 
speeds.  This  pattern  has  been  found  the  best  in  use. 


Fig.  3.— Overlapping  of 

Gothic  Ieeth  at  Sub-multi-  Fig.  4. — Seven-Ring 

ples  of  Primary  Speed  Stroboscopic  Disc. 


Fig.  4 show  s a disc  to  give  a large  number  of  speeds. 
The  speed  table  for  this  disc  is  given  in  Leaflet  753, 
issued  by  the  manufacturers,  Crompton  and  Co.,  Ltd. 
(Chelmsford),  who  also  give  other  useful  information 
about  this  device. 


THE  ENGINEERING  -EXHIBITION. 


(Continued  from  Page  510.) 


The  Lea  Recorder  Co.,  Ltd.  (Stand  34,  Row  B),  are  show- 
ing in  operation  their  coal  meters,  boiler  feed  measures,  the 
Standard  Lea  recorder,  etc.  These  devices  all  tend  to 
economy  and  efficiency  in  engine  room  by  enabling  difficult 
but  important  measurements  to  be  easily  made.  The  coal 
meters  can  be  fitted  in  almost  any  position  relative  to  the 
chain  grate  and  automatically  count  up  the  coal  consumed 
irrespective  of  speed  of  grate  or  thickness  of  fire.  The 
boiler  feed  measurer  shown  has  a capacity  of  30,000  lb.  per 
hour.  The  apparatus  can  be  fixed  in  the  pipe-line  between 
an  overhead  storage  tank  or  water  supply,  and  the*  feed 
pumps.  The  flow  through  the  V-notch  is  automatically 
controlled  by  means  of  an  equilibrium  valve  and  float  in 
accordance  with  the  demands  of  the  feed  pump,  so  that  the 
hot  well  end  of  the  tank  is  kept  full  of  water  at  all  times. 
The  ‘Standard1  Lea  recorder  measures  the  flow  of  water 
over  a rectangular  weir,  and  illustrates  the  application  of 
these  machines  for  the  measurement  of  large  volumes  of 
water,  such  as  water  supply,  streams,  sewage,  etc.  An 
interesting  experimental  weighing  apparatus  designed  to 
demonstrate  that  a cubic  foot  of  large  coal  w’eighs  exactly 
the  same  as  a cubic  foot  of  small  coal  is  also  shown. 

At  Stand  42,  Rowr  B,  information  can  be  obtained  from 
the  builders,  Swan,  Hunter  and  Wigham  Richardson,  Ltd., 
about  the  “ Trade  Ship  ” — a vessel  of  over  20,000  tons  with 
eight  decks,  on  four  of  which  a travelling  exhibition  will  be 
housed  for  a world  tour  when  the  ship  is  ready!,  The  Com- 
pany embarking  in  this  enterprise  is  the  British  Trade  Ship, 
Ltd.,  12,  Grosvenor  Gardens,  S.W.i. 

The  Heemof  Co.  (Holland),  for  whom  Wiliams,  Pell  and 
Baring  are  London  agents,  show  a wide  variety  »>f  electrical 
appliances  on  .Stand  47,  Row  C.  Included  are  items  of* 
switchgear  of  all  kinds,  a rectifier  made  to  give  1.5  up  to  6 
amps,  D.C.  motors,  transformers,  automatic  synchroniser, 
and  automatic  voltage  regulator  for  A.C.  generators. 

The  Sunderland  Forge  and  Engineering  Co.  (Stand  50, 
Row  C)  have  a very  instructive  exhibit  embracing  generators 
and  motors,  besides  a worm  geared  winch  to  lift  three  tons 
at  100  ft.  iper  min.,  and  lighter  loads  at  faster  soeeds.  It 
is  fitted  with  watertight  motor  of  35  b.h.p.,  and  controlled 
by  contactor  type  gear,  w’ith  master  controller  fitted  on 
motor.  This  winch  is  for  use  on  board  ship.  A spur 
geared  wihch,  for  use  in  shipyards,  etc.,  to  lift  three  tons 
at  60  ft.  per  min.,  fitted  w ith  weatherproof  motor  of  22  b.h.p., 
and  controlled  by  a hand-operated  drum  controller,  is  also 
shown,  as  is  a worm  and  spur  geared  winch,  t * lift  three 
tons  at  45  ft.  per  min.,  and  fitted  with,  weatherproof  D.C. 
motor  of  18  b.h.p.,  and  operated  by  a special  drum-type 
controller  eliminating  all  resistances. 

On  Stand  52,  Row’  C,  S.  (i.  -Brovfn,  Ltd.,  show  radio 
and  loud-speaking  telephones  and  various  electrical  and 
cable  instruments,  also  the  “Cyclux”  cycle  lighting  set. 
The  A.C.  generator  is  simple  in  design  and  substantially 
made.  It  is  driven  off  the  wheel  rim. 

Medway’s  Safety  Lift  Co.,  Ltd.,  show'  various  lifts  in 
operation  on  Stand  55,  Row'  C. 

Small  generating  sets  are  shown  bv  Parsons  Motor  Co?, 
Ltd.,  on  Stand  71,  Row-  D,  while  on  Stand  72,  Row  D, 
Berclev  and  Young,  Ltd.,  B.K.B.  Elec.  Motors.  Ltd-,  the 
New  British  Elec.  Supply  Co.,  Ltd.,  and  the  Magnoid  Co., 
Ltd.,  are  exhibiting  “Bandy”  fans,  “Bandy”  single-phase 
A.C.  repulsion,  and  repulsion-induction  motors,  B.K.B.  and 
featherweight  types  of  small  motors  from  i/ioe  to  2 h.p., 

“ Emco!,”  T.E.  motors,  and  various  accessories  fo**  welding, 
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motor-car  and  engineering.  (Particulars  of  the  B.K.B.  and. 

Emcol  ” motors  are  forming  the  subject  of  a separate 
article  in  Electricity.) 

The  Aster  Engineering  Co.  (1913),  Ltd.,  show  several 
generating  sets,  in  which  the  prime  mover  is  a semi-Diesel 
petrol  or  paraffin  engine,  on  Stand  78,  Row  D,  and  on  Stand 
iSS,  Row  K,  the  44  Aster  British  44  Light  ” semi-automatic 
plant.  At  the  next  stand  John  I.  Thomycroft  and  Co., 
Ltd.,  have  an  instructive  engine  exhibit. 

Fittings,  switchgear,  etc.,  for  ship  work  especially  may  be 
inspected  on  Stand  82,  Row  D — >Wm.  McGeoch  and  Co., 
Ltd. — and  at  the  next  stand  Campbell  and  Isherwood,  Ltd., 
show  generating  sets,  motors,  electric  drills,  pumps,  switch- 
boards, etc.,  all  particularly  designed  to  meet  the  require- 
ments of  ship  work.  We  next  come  to  Babcock  and 
Will  cox,  Ltd.,  the  uniVersally-known  boiler  experts,  while, 
at  Stand  132,  Row  G.,  John  Thompson,  Ltd.,  exhibit 
samples  of  their  renowned  boilers.  Clarke,  Chapman  and 
Co.,  Ltd.  (Stand  86,  Row  E,  and  169,  Row  J),  also  have 
a show  of  heavy  engineering  and  electrical  plant  for  ship 
and  shipyard  work. 

Those  interested  in  oil  engines  and  internal  combustion 
engines  driven  by  small  electric  generating  plants  should  not 
miss  Stand  95,  Row  E,  which  is  occupied  by  Norris,  Hentv 
and  Gardners,  Ltd.  At  the  next  stand  Pooley  and  Austin 
also  show  similar  plant,  Maudsley’s  dynamos,  motors,  etc., 
switchgear  bv  the  Park  Royal  Engineering  Works,  Ltd'., 
and  samples  of  various  wires  and  cables  made  by  the  Green- 
gate  and  Irwell  Rubber  Co. 

Scholey  and  Co.,  Ltd.  (Stand  98a,  Row  >E),  show  their 
fractional  h.p.  motors  for  D.C,  and  A.C.,  1/50  to  \ h.p., 
“ Kutmore  ” portable  elect/ic  drills,  the  “ Croydon  ” elec- 
tric suctor  and  blower,  and  the  44  Croydon  ” domestic 
suction  cleaner,  as  well  as  “ Copes  ” boiler  feed  water 
regulator. 

Besides  the  various  examples  of  gears  for  large  powers, 
the  Power  Plant  Co.,  Ltd.  (Stand  123,  Row  F),  show  a 500 
h.p.  magnetic  clutch,  coupling  and  brake  combined.  This  is 
mounted  up  so  that  it  can  be  operated  electrically,  and  when 
the  clutch  declutches  the  brake  simultaneously  comes  into 
operation,  thus  ensuring  immediate  stoppage  of  the 
machi'nery  in  case  of  necessity. 

The  Cambridge  and  Paul  Instrument  Co.,  Ltd.  (Stand 
134,  Row  G),  show  new  electrical  CO2  recorders,  distance 
thermometers  and  resistance  pyrometers  among  their  many 
other  instruments.  CO 2 indicators  are  also  shown  on 
Stand  143,  Row  G,  by  W.  R.  Patents,  Ltd. 

The  Electro-Mechanical  Brake  Co.,  Ltd.  (Stand  144,  Row 
H),  make  a big  display  of  the  “ E.M.B.”  unbreakable, 
jointless  and  rustless  grid  resistances,  and  show  examples 
of  motor  starters,  controllers,  etc.,  in  which  these  resistances 
are  used. 

On  Stand  156,  Row  H,  the  Fairless  Engineering  Supplies; 
Co.,  Ltd.,  and  Engineering  and  Lighting  Equipment  Co., 
Ltd.,  show  cargo  clusters,  deck  and  engine-room  fittings  for 
general  ship  use,  fitted,  with  patented  44  Anti-break  ” discs. 
Various  fittings  for  ^treet,  dock,  etc.,  use,  arc  lamps, 
colour  matching  arc  lamps,  ancj  fittings  for  gasfilled  lamps. 
Also  a rack  for  engineering  stores. 

Among  the  exhibits  by  Boulton  and  Paul,  Ltd.  (Stands 
159,  Row  J,  and  348,  Gallery),  are  pumps,  liquid  elevators, 
and  44  Electrolite  n houselighting  sets. 

Mark  Webber,  Ltd.  (Stand  174,  ‘Row  K),  show  a full 
range  of  “Webber”  engines  designed  by  Mr*  H.  R.  Ricardo. 
Among  the  engine-driven  generating  sets  is  a welding  set 
for  single  operator.  In  addition  many  appliances,  including 
cookers,  fires,  vacuum  cleaners,  kettles,  etc.,  are  shown 
running  off  the  sets. 

Coming  to  Stand  180,  Row  K,  we  find  an  exhibit  by  the 
Rawlplug  Co.,  Ltd.,  who,  as  many  readers  are  aware,  are 
manufacturers  of  a patent  fibre  plug  which  obviates  the 
difficulties  previously  encountered  in  securing  a firm  fixing 
into  anv  material.  By  the  use  of  these  plugs,  fastenings 
can  be  accomplished  with  great  efficiency.  By  means  of 
the  steel  Rawlplug  tool  and  bit,  a hole  can  be  mad§  the 


exact  size  required,  and  jthen  the  fibre  Rawlplug  is  pushed 
into  position  ready  to  receive  the  screw,  the  plug  automati- 
cally expands  as  the  screw  is  turned  home,  thus  ensuring 
a perfectly  firm  fixing.  It  is  a labour  and  time  saving 
method,  and  results  in  a neat  job,  the  Rawlplug  being  in- 
visible when  in  .position.  Rawlplugs  are  made  in  all  sizes 
and  lengths  for  use  with  any  screw.  The  exhibit  includes 
some  splendid  examples  of  how  the  plugs  can  be  used  to 
advantage  in  different  materials.  From  the  electrical  point 
of  view  there  is  a wide  choice  of  features.  There  are 
shown  wiring  systems  fixed  with  Rawlplugs,  switchboard 
fittings,  fittings  on  polished  slate,  electric  light  fittings  on 
glass  and  marble,  and  numerous  other  examples  on  concrete, 
cement,  brick,  plaster  and  metal.  The  cold  storage  and 
lavatory  accommodation  applications  shown  on  tiles 
are  well  worthy  of  note,  and  especially  deserving  in 
view  of  the  difficulty  of  fitting  in  these  materials  in  the 
past.  Continuous  demonstrations  and  advice  on  the  adapta- 
bility of  Rawlplugs  in  any  material  are  given  to  show  how 
easily  they  can.be  manipulated1. 

The  Record  Engineering  Co.,  Ltd.  (Stand  183,  Row  K), 
have  on  view  four  examples  of  4 4 Record’’  and  44 Silent 
Record”  internal  combustion  engines,  two  driving  electric 
generators.  At  the  next  stand,  Stuart  Turner,  Ltd.,  show 
a .5  kw.  semi-automatic  house  lighting  set  and  a 1.5  kw. 
set.  Stands  204/5,  Row  K.,  are  devoted  to  a selection  of 
excellent  electrical  tramway  and  railway  material  of  various 
kinds  as  made  by  Brecknell,  Munro  and  Rogers,  Ltd.,  for 
whom  the  sole  selling  agents  are  the  Peckham  Truck  and 
Engineering  Co.  Dieny  and  Lucas  (Stands  230-1,  Gallery), 
have  a varied  selection  of  electric  drilling  and  grinding 
machines,  fractional  h.p.  motors,  fans,  a new  automatic 
lathe  and  other  interesting  items. 

The  Harper  Piano  Co.,  Ltd.  (Stand  258,  Gallery),  include 
in  their  display  an  example  of  the  Harper  electric  piano 
and  Harper  singing  birds— a novelty  giving  a reproduction 
of  the  singing  either  of  a canary,  nightingale,  blackbird,  etc. 

Edison  Accumulators,  Ltd.  (Stand  293,  Gallery),  have  an 
exhibit  which  consists  of  a number  of  Edison  accumulators 
ranging  in  capacity  from  1.5  to  450  ampere  hours,  and 
varying  in  application  from  wireless  44  valve  circuits”  to  the 
propulsion  of  five-ton  electric  vehicles. 

Besides  electric  drills  and  small  grinders,  The  Consolidated 
Pneumatic  Tool  Co..  Ltd.,  shW  on  Stand  363a,  Gallery, 
an  electric  lifting  block,  besides  pneumatic  hammers  for 
riveting,  caulking,  chipping,  etc.  A hammer  is  shown  in 
section. 

On  Stand  360,  Gallery,  the  London  Elec.  Wire  Co.,  and 
1 Smith’s,  Ltd.,  show  examples  of  their  manufactures.  The 
company  specialise  in  wires  insulated  with  si’lk.  cotton  and 
enamel  for  armature,  magnet  and  coil  winding,  and  in 
I high  resistance  alloys  for  electric  starting  and  heating  appar- 
1 atus.  They  also  make  a speciality  of  urgent  ship  and  colliery 
repair  work. 

All  cables  and  wires  supplied  for  electric  power  and  light- 
ing purposes  are  made  to  tfie  standards  of  the  C.M.A.,  of 
which  the  company  are  members.  The  Salford  Branch 
(Messrs.  Frederick  Smith  and  Co.)  manufacture  high  con- 
ductivity copper  wires  and  strips,  special  non-fouling  trolley 
wire,  phosphor  and  silicum  bronze  wires,  etc. 

Electric  furnaces  are  shown  on  Stand  97*  Row  E,  by 
Automatic  and  Electric  Furnaces,  Ltd.,  as  referred  to  in  the 
last  issue  of  Electricity,  and  on  Stand  186,  Row  K,  the 
Patent  4tLecfur”  furnaces  made  by  the  Leeds  Electrical 
Construction  Co.,  Ltd.,  may  be  seen,  as  may  also  44  Lecfur” 
automatic  electric  rivet  heaters.  In  the  latter  case  the 
rivets  are  fed  through-  a resistance  furnace  of  cylindrical 
form  which  is  rotated  by  a motor  at  any  desired  speed, 
within  limits,  to  give  the  required  output  per  minute.  A 
thermostat  and  circuit  breaker  can  be  supplied  to  control 
the  temperature.  The  rivets  are  fed  into  the  furnace  with 
the  shank  end  foremost,  and  are  automatically  discharged 
at  the  other  end  of  the  furnace  at  the  correct  temperature 
for  riveting.  In  the  event  of  the  rivet  being  fed  into  the 
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furnace  with  the  head  instead  of  shank  foremost,  it  is 
automatically  discharged  at  the  feed  end  of  the  furnace 
making  the  apparatus  fool-proof  against  incorrect  feeding. 
Kivets  smaller  in  diameter  than  the  maximum  size  for  which 
the  furnace  is  constructed  are  automatically  heated  and 
discharged  at  a proportionately  increased  output,  although 
the  speed  of  rotation  of  the  furnace  may  remain  constant. 

. j tlme.  taken  for  a rivet  to  travel  through  the  furnace 
is  dependent  on  the  speed  of  rotation,  the  size  of  the 
rivet,  and  the  ratio  between  the  length  and  diameter  of  the 
rivet.  As  an  example,  %when  heating  rivets  of  the  same 
lameter  but  of  unequal  length,  the  heavier  rivet  takes  a 
longer  period  to  travel  through  the  furnace,  thus  auto- 
matically obtaining  the  longer  time  element  required  for 
heating  a larger  mass  of  metal  to  the  same  temperature  and 
vice  versa  when  heating  smaller  rivets.  The  furnaces  for 
the  melting  of  non-ferrous  metals,  heat  treatment  of  carbon 
and  alloy  steels,  tubular  furnaces  etc.,  possess  many  valu- 
ale  features  and  will  repay  examination  and  investigation. 
r°tn,  St^nds  200-1  Row  K,  Handcock.  and  Co.  (Engineers), 

.,  show  a small  tool-room  furnace  in  which  a tempera- 
ture of  2,500  C.  can  be  attained. 

^ Theprogress  made  in  the  art  of  electric  welding  mar  be 
well  studied  at  the  stands  of  various  firms  specialising  in 
this  important  recent  development,  e.g.,  at  Stand  3,  Row  A, 

G D.  Peters  and  Co.  Ltd.,  demonstrate  their  latest  methods 
of  are  welding,  while  at  Stand  6,  Row  A..  Alloy  Welding 
esses,  Ltd.,  show,  three  distinct  tvpes  of  equipment  in 
operation.  There  is  a light,  self-contained,  portable  petro" 

esDerHnvCf"Ptdlng  Set  and-a  motor  genera‘«r  set,  designed 
especially  for  tramway  engineers.  In  both  cases  the  plant 

and  instruments^  are  totally  enclosed  so  as  to  enable  them 

Wb  Uifl  m f hf'  °'->en-,  An  A C-  welder>  working  at  the 
low  voltage  of  50  is  also  on  view.  The  Premier  Elec 
Welding  Co., -Ltd..  fStand  30,  Row  B),  are  demonstrating 
both  arc  and  resistance  welding.  The  plants  exhibited  are 
of  the  single-operator  type  the  engine*! riven  plant  consist- 
ing of  a 4.4  kw.  generator  driven  by  a 10  h.p.  internal  com- 
bustion engine,'  and  complete  with  exciter,  reactance,  switch- 
board and  all  necessary  fittings.  The  motor  generator 
set  is  of  a generally  similar  design,  but  driven  bv  a 7i  h.p. 

The  company  claim  that  the  special  design  of  this 
plant  has  entirely  done  away  with  the  use  of  series  resist- 
ances  m the  welding  circuit.  Samples  of  the  latest  tvpes 
ot  Premier  electrodes  are  exhibited,  these  including'  the 
ollowing  : General  Service,  for  the  welding  of  mild  steel, 
wrought  iron  cast  iron,  etc.  ;High  Carbon,  for  use  where 
for‘Th  metal  deposit  ts  required;  Manganese  Steel,  suitable 
tor  the  welding  of  tramway  points  and'  crossings. 

British  Arc  Welding  Co.,  Ltd.  (Stand  63,  Row  C)  show 

whlrh  rtmarka^'e  stro"?  we,ds  " hich  thev  have  made  and 
which  have  .been  subjected  to  severe  tests.  A welded 
pressure  vesse1,  , 2?  in.  external  diameter,  made  from  f in 

fc'P  m f 'S  sh°Wn:  U'hlchA  has  withstood:  a pressure  of 
4.500  lb.  per  square  inch.  A large  weld  in  11/16  in.  boiler 
plate  was  made  successfully  with  the  two  sections  securely 
riveted  to  an  antrle  framework,  and  this  interesting  weld 
of  an  .absolutely  rimd  structure  is  exhibited.  Other  speci- 
mens  show  the  mechanical  behaviour  of  arc  welds  made  bv 
the  firm  under  various  mechanical  tests  which  wall  interest- 
all  concerned  with  engineering. 

,,  "'elders,  butt  and  spot,  are  seen  in  operation  in 

RowdFPl 'n'nH^n de  p'l  Perk‘n  Co>-  Ltd‘  (Stand  loo, 
on  E.)  and  in  a wide  range  of  welding  plant  by  Bucklev 

Saunders  and  Co.,  Ltd.  (Stand  .04,  Row  E.),  There  Is 

fnCth*ed  3 r"Verr'  WeId7  for  spot’  butt  or  P^ss  welding. 

In  this  machine  the  transformer  is  arranged  to  be  of  ample 

capacity  without  overheating,  and  the  toggle  movement 

hr<-qUfiiidi  pre.s?ure  at  the  weld.  A fixed  or  mov- 
able  switch  is  fitted,  with  automatic  cut-off  where  advisable, 
it  is  made  in  sizes . up  to  100  kw.  and  is  an  invaluable 
machine  where  it  is  desired  to  do  various  classes  of  work  on 
one  welder,  as  the  different  blocks  and  electrodes  can  be 
rapidly  changed.  Y\  ater  cooling  to  blocks  and  electrodes 
is  fitted  in  all  cases.  Another  exhibit  is  an  electrical  rivet 
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heater  for  heating  up  to  1,100  small  rivets  per  hour,  and  les9 
with  larger  rivets.  Other  sizes  of  machines  are  made. 

Gther  resistance  welding  machines  for  spot,  seam  and 
butt  welding  are  shown  in  a comprehensive  exhibit  bv  the 
A.  1 Mnfg.  Coy.,  whose  stand  (162,  Row  J)  is  in 'part 
welded.  1 


Electric  trucks-  for  industrial  use  are  represented  bv  the 
manufactures  of  H.  C.  Slingsby  (Stand  ioi,  Row  E),  British 
Elec  Vehicles,  Ltd.  (Stand  106,  Row  E),  W.  Goodvear 
and  Sons,  Ltd.  (Stand  14m,  Row  G). 

Various  items  of  wireless  equ?pment  of  large  or  small 
power  and  embodying  various  individual  improvements  in 
design  and  construction  mav  be  seen  on  Stand  12,  Row*  A 
\Ym.  Hamilton  Wilson;  Stand  14,  Row  A,  Radio  Com- 
munication Co.,  Ltd. ; Stand  52,  Row  C,  S.  G.  Brown,  Ltd. : 
Stand  135,  Row  G,  R.  M.  Radio,  Ltd. ; Stand  179,  Row  K, 
F.  O.  Read  and  Co.,  Ltd.  (amateur  wireless). 

On  Stand  168,  Row  J,  the  De  Laval  Steam  Turbine 
Co.  have  a 10  b.h.p.  De  Laval  single  stage  steam  turbine 
connected  to  a 2 kw.  H.F.  alternator  and  a 4.5  kw.  D.C. 
generator.  Also  many  examples  of  turbines  and  acoesories. 

Intrcommunication  telephones  are  imposingly  showm  by 
various  firms  specialising  in  this  business.  On  Stand  64, 
Row  C,  the  Telephone  Mnfo.  Co.,  Ltd.  have  their  displav. 
The  exhibit  of  greatest  novelty  and  utility  is  probably  the 
new*  system  “ Secret  Sendee  Auto-line  Finder  and  Indicating 
Intercommunicating1  Telephone.”  A general  outline  of  its 
functions  may  be  fathered  from  a consideration  of  what 
happens  if  we  suppose  that  No.  5 station  requires  No.  9. 
No.  5 takes  his  telephone  off  the  rest,  turns  the  manual 
selector  to  No.  9 and  presses  the  button.  If  the  line  is 
“disengaged”  or  otherwise,  he  gets  an  automatic  indica- 
tion.  No.  9’s  “buzzer”  sounds  and  he  removes  his  telephone. 
This  action  sets  his  automatic  selector-motor  in  motion. 
The  little  dial  pointer  ticks  round  until  it  reaches 
No.  5 and  then  comes  to  rest,  simultaneously  engaging  with 
the. “live”  contact  of  the  calling  line  (inside  the  telephone), 
and  visually  indicating  on  the  dial  the  identitv  of  the  calling 
party.  During  the  war  the  “ Laryngaphone”  was  developed 
for  the  purpose  of  communication  between  pilot  and  observer 
in  aircraft  operations,  i't  being  unaffected  bv  extraneous 
. noises.  The  transmitter  is  strapped  over  the  larnvx  of  the 
throat  and  reproduces  all  the  sounds  there  originated.  The 
development  of  the  “ Laryngaphone”  opens  up  a range  of 
useful  applications,  and  the  Telephone  Manufacturing  Co. 
are  busy  commercialising  its  many  adaptations  for  ship  and 
store  use.  . 

At  Stand  66,  Rowj  C,  the  Relay  Automatic  Telephone 
Co.,  Ltd.,  are  exhibiting  a complete  installation  for  an  inter- 
departmental automatic  telephone  system  giving  facilities 
for  connection  to  50  telephones.  It  comprises  the  automatic 
switchboard,  pow’er  board,  two  sets  of  24-volt  batteries,  and 
telephone  instruments,  all  connected  up  for  use.  (This 
system  has  recently  been  described  in  our  columrts.)  An 
important  feature  is  that  two  &ires  onlv  are  necessarv 
between  each  individual  telephone  and  the  switchboard,  and 
that  the  caller  can  connect  .himself  to  any  of  the  other 
telephones  served  by  the  switchboard. 

The  Brit.  L M*  Ericcson  Mfg.  Co.,  Ltd.,  show  tele- 
phone instruments  and  switchboards,  automatic  screw  work, 
small  press  work  and  magnetos  of  their  manufacture  on 
Stand  86a,  Row  E. 

(To  be  concluded.) 


MARRYAT  & PLACE. 

28.HATTON  GARDEN. 
LONDON.  E C.  I. 


Digitized  by  VjOOQie 


There  are  many  reasons 

why  you  should  buy  Lamps  here — 


» 

The  sale  of  lamps  is  quite  a nice  part  of  your  business.  It  win  million  lamps  means  that  your  orders  are  instantly  executed, 

always  be  with  you  if  you  only  supply  the  really  reliable  lamps  The  terms  are  the  best  you  can  get  anywhere, 

made  by  E.L.M.A.  members.  The  lamps  which  yotur  customers  The  service  is  excellent — Sunco  Everything  Electrical  Service 
naturally  aslTfOr,  because  they  know’  they  are  good  and  because  — the  lamps  can  be  included  with  many  other  items — saving 

they  are  well  advertised.  These  are  the  lamps  you  get  at  the  you  buying  and  carriage  expense. 

Sun — from  stock  in  any  quantity.  A stock  of  a quarter  of  a 


Send  to-day  for  particulars  and 
prices  of  lamps  and  anything  else 
electrical— Sunco  lists  will  help  you 
to  more  business. 


BATTERIES 


HOUSE  LIGHTING 


WHEN  you  buy  an  “ Exide  ” Battery,  you 
do  not  simply  buy  so  many  glass  boxes 
filled  with  plates  and  separators. 

In  your  purchase  is  enclosed  the  labour  and 
experience  of  thirty  years  of  Storage  Battery 
building,  years  spent  in  designing  the  best  battery 
for  each  particular  job,  and  at  the  back  of  the 
Battery,  throughout  its  life,  are  the  resources  and 
service  of  the  oldest  and  largest  storage 
battery  makers  in  the  United  Kingdom. 

This  is  worth  reckoning  in  the  purchase  price. 


SEALED  IN  OR  PILLAR  TYPE  CELL. 


CLIFTON  JUNCTION, 

Nr.  MANCHESTED,  ENGLAND. 

57,  VICTORIA  ST., 

LONDON,  S.W.1 


ELECTRICAL  STORAGE 
COMPANY  LIMITED. 
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HartBatteries  have  distinct  advantages  over  all 
other  makes.  The  superiority  of  Hart  Cells 
V is  responsible  for  their  extensive  use  in 
central  Stations,  Private  Installa* 
tions  and  general  purposes  f 
all  kinds. 
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have  been 

REDUCED. 


Portable  Combined 

AMMETERS  & VOLTMETERS 

No  better  portable  combined  instruments  of  similar  type 
are  available.  Designed  for  either  D.C.  or  A.C.  Self- 
contained.  Three  current  ranges  up  to  100  amps,  and 
three  pressure  ranges  up  to  800  volts.  Dead  beat  in 
action.  Windows  protected  by  metal  covers.  Send 
for  full  list  of  instruments  we  manufacture. 

Evershed  & Vignoles,  Ltd. 

ACTON  LANE  WORKS,  CHISWICK,  W.4 

Telephone:  Chiswick  1370.  Telegrams:  Dorothea.  Chisk.  London 
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We  are  exhibiting  at  the  SHIPPING # 
ENGINEERING  and  MACHINERY 
EXHIBITION,  Olympia,  Sept.  7 — 23, 
1921.  Stand  No.  299  in  the  Gallery. 


HART  ACCUMULATOR  CO.,  LTO 

MARSHGATE  LANE,  STRATFORD,  LONDON,  E.15. 

. Branch  Offices  at — 

London  36,  Victoria  St.,  S.W.i.  Birmingham 30,  Lincoln’s  Inn. 

174,  Corporation  St. 

Glasgow  ...  107,  Wellington  Street  Bristol  ...  37,  Victoria  Street 

Manchester  4,  Victoria  Bridge  Belfast  ...  Scottish  Temperance 

Bldgs.,  Donegall  Square. 


EVERSHED* S 


ADOPT  THE  BEST  PRACTICE  

BY  INSTALLING 

HART  BATTERIES 


HIGH  EFFICIENCY 
LONG  LIFE 
EASY  TO  MAINTAIN 


LOW  COST  OF  UPKEE 

STEADY  LIGHTING 

FREEDOM  FROM 

BREAKDOWN 
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Current  Topics. 


greater  ilengt'h  of  conduit,  fix  more  fittings,  or  make 
more  joints  in  a given  length  of  cable,  why  should 
he  be  denied  the  privilege  of  earning  according  to  his 
toil?  I also  like  that  claiuise  anent  the  half-hour’s  job 
outside  his  trade  which  the  union  man  is  to  be  allowed 
to  perform.  This  would  remove  the  restriction  against 
a wireman  having  to  wait  for  a paper-hanger  to  strip 
a wall  before  he  couild  run  wood  casing,  and  would 
also  enable  a ship  wireman  to  drill  his  own  holes  in 
the  vessel's  bulkheads  where  necessary,  instead  of 
having  to  call  in  an  army  of  mechanics  to  do  elementary 
tasks  at  great  expense.  Just  ponder  over  the  pros- 
perity in  trade  which  would  inevitably  follow  on  the 
exercise  of  a little  sound  common-sense  and  judgment 
by  those  who  profess  to  lead  trades  unionism  in  this 
country. 


A lecent  ruling  by  the  referee  in  the  Chicago 
building  trades  dispute  is  calculated  to  send  British 
trades  union  leaders  to  the.  nearest 
A lunatic  asylum.  Yet  it  is  pre- 

Common- Sense  eminently  sound  and  founded  on 
Ruling  From  ordinary  horse  sense.  The  referee  in 
Chicago.  question  returned  a series  of  awards 
under  which  the  wages  of  all  classes 
of  workers  arc  reduced  ten  to  thirty  per  cent,  accord- 
ing to  grade.  In  addition,  many  restrictions  imposed 
by  labour  unions  are  condemned  as  leading  to  waste 
and  inefficiency.  The  principal  of  these  is  the  limita- 
tion hitherto  imposed  by  the  unions  on  the  use  of 
labour-saving  machinery’.  In  addition,  the  referee 
decided  that  when  a sufficient  number  of  union  men 
cannot  be  obtained  bv  builders,  non-union  men  may 
be  employed.  Also  that  all  restrictions  on  the  daily 
output  of  individual  workers  must  be  removed.  Unions 
must  also  allow  small  jobs,  occupying  not  more  than 
half  an  hour,  to  be  performed  by  a man  of  another 
trade  when  insistence  on  the  principle  of  a man  per- 
forming nothing  but  the  strict  work  of  his  own  trade 
may  cause  an  unnecessary  waste  of  money. 


Think  it  over,  trades  union  readers,  and  you  will 
have  to  admit  that  all  the  above  rulings  are  founded 
rn  common-sense.  For  example,  the  question  of 
labour-saving  machinery  ; it  is  a long  exploded  fallacy 
that  the  adoption  of  such  machinery  reduces  the 
demand  for  manual  labour.  On  the  contrary,  it  in- 
creases the  demand  by  increasing  the  output  in  that 
particular  section  where  the  machines  are  used,  thus 
yielding  more  employment  in  other  sections.  What 
logic  can  substantiate  the  action  of  the  shipyard 
workers  who  still  insist  on  twenty-three  able-bodied 
men  sitting  and  looking  on  whilst  two  of  their  number 
work  an  oxy-acetylene  flame  to  cut  a defective  plate 
out  of  a ship’s  huU  ? just  because  the  original  out-of- 
date  method  of  removing  the  same  plate  by  rivet- 
cutting needed  twenty-five  men,  there  is  no  justifica- 
tion for  the  retention  of  that  number  under  the  new 
and  quicker  process.  Yet  this  is  one  of  the  silly  hairs 
which  Labour  extremists  are  attempting  to  split  at  the 
present  time. 


Then  that  removal  of  restrictions  as  to  individual 
output ; why  should  not  the  best  men  be  allowed  to  do 
their  utmost  to  increase  the  productivity  of  industry? 
The  labourer  is  worthy  of  his  hire,  and  if  one  man  is 
able  to  lay  more  bricks  than  his  neighbour,  run  a 


It  is  scarcely  surprising  that  the  Bradford  Railway- 
men’s  t'nion  have  approached  the  Corporation  in  the 
matter  of  better  lighting  of  the 
More  Light.  streets  of  the  city  after  dark,  mainly 
for  the  benefit  of  those  whose  duties 
necessitate  their  being  abroad  when  most  of  us  are 
enjoying  a well-earned  night’s  yest.  During  the  war 
we  all  grew  accustomed  to  enforced  darkness,  and, 
after  the  early  raid  experiences,  we  were  quite  comtent 
to  grope  our  way  about  as  best  we  could  with  the  aid 
of  pocket  torches,  or  even  without  them,  when  neces- 
sity compelled.  With  the  demise  of  Dora,  however, 
and  the  actual  end  of  the  war,  one  would  have 
thought  that  the  various  municipal  authorities  respon- 
sible for  public  safety  after  dark  would  take  the  earliest 
opportunity  to  restore  our  pre-war  illumination, 
especially  as  we  have  to  pay  the  corresponding  rate, 
whether  we  like  it  or  not. 


Instead,  Bradford,  and  many  other  Corporations, 
apparently  stricken  with  'a  mania  for  economy  in  the 
"•rong  direction,  are  deliberately  restricting  the  light- 
ing of  their  populous  thoroughfares  art ter  dark,  to  the 
detriment  and  clanger  of  residents  and  others.  Brad- 
ford is  by  no  means  the  only,  nor  the  worst,  offender 
in  this  connection.,  and,  if  public  remonstrance  and 
common-sense  fail  to  achieve  reform,  w*e  shall  have  to 
resort  to  the  time-honoured  privilege  of  withholding 
payment  of  the  lighting  rate  as  a protest  against  the 
barefaced  robbery  of  the  ratepayer.  One  can  quite 
understand  the  need  for  husbanding  local  resources  in 
these  days  of  squandermania,  and  there  are  quite  a 
number  of  moonlight  nights  when  councillors  can 
secure  all  the  anti-waste  votes  they  desire  by  not 
lighting  the  street  lamps,  but,  if  they  carry  their  mis- 
taken economy  too  far,  they  will  find  the  inevitable 
answer  at  the  (November  elections. 


Hexham  Council  has  achieved  an  unenviable 
notoriety  by  its  recent  action  in  respect  of  projected 
overhead  electricity  supply  wires 
Object  to  which  the  local  Electric  Lighting 
Wooden  Poles.  Company  proposed  to  install  on 
wooden  poles  throughout  the  area. 
The  Town  Clerk  announced  that,  following  a recent 
meeting  at  which  the  wooden  poles  were  vetoed  by 
the  Council,  he  wrote  to  the  Electricity  Commissioners 
suggesting  an  inquiry.  He  had  now  received  a letter 
from  the  Ministry’  of  Transport  stating  that  the  pro- 
jected work  had  been  sanctioned,  and  that  the  inquiry 
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was  therefore  refused  as  unnecessary  in  the  circum- 
stances. The  Council  forthwith  decided  to  adhere  to 
their  original  resolution  that  only  steel  poles  be  per- 
mitted, one  councillor  going  so  far  as  to  suggest  that 
they  apply  for  an  injunction  if  wooden  poles  were 
persisted  in. 


The  report  does  not  state  whether  the  Council  pro- 
pose to  finance  the  very  largely  increased  cost  of 
carrying  out  the  scheme  with  steel  poles,  nor  whether 
they  will  subsidise  the  electric  lighting  concern  so  that 
local  consumers  do  not  have  to  pay  any  more  for  their 
electrical  energy.  They  have  probably  quite  over- 
looked that  side  of  the  question,  but  would  be  the  first 
to  kick  up  a rumpus  if  called  upon  to  pay  8d.  instead 
of  4d.  per  unit  for  the  lighting  of  the  Town  Hall. 
What's  the  matter  with  wooden  poles,  anyway?  They 
can  be  made  to  look  quite  as  sightly,  if  not  more  so, 
than  steel  columns,  and  are  far  cheaper  in  prime  cost. 
It  is  conceivable  that  the  vexed  question  of  steel  v. 
wooden  posts  for  Hexham  may  decide  the  whole 
question  of  electricity  supply  for  the  districts  now 
under  consideration. 


I commend  to  the  consideration  of  Hexham  Coun- 
cillors a little  village  on  the  Pacific  coast,  where,  as 
reported  by  a traveller  in  South  America,  few  of  the 
populace  wear  shoes,  and  the  majority  of  dwellings 
are  of  mud  and  palm  thatch.  Yet  an  electric  bulb 
swings  in  every  hut,  and  the  bare-footed  laundress 
uses  an  electric  iron.  The  local  sawmill,  also,  is  driven 
bv  electric  power.  A cascade  on  the  village  stream 
supplies  the  necessary  energy,  and  boasts  a surplus 
sufficient  to  fill  the  requirements  of  a town  quite  as  big 
as  Hexham. 


As  further  evidence  of  the  very  serious  way  m 
which  the  present  heavy  taxation  is  strangling  industry 
I notice  that  on  the  16th  inst.  the 
Taxation  and  Electrical  Wholesalers'  Federation, 
Trade.  Ltd.,  sent  the  following  telegram  to 
the  Chancellor  of  the  Exchequer: — 
“ At  a meeting  of  the  Electrical  Wholesalers'  Federa- 
tion to-day  the  following  resolution  was  passed  : ‘ That 
the  Federation  of  Electrical  Wholesalers  consider  that 
taxation  exceeds  the  limits  that  commerce  can  bear  and 
that  much  more  drastic  economy  than  hitherto 
practiced  is  essential  for  the  welfare  of  the  country.’  ” 
This  represents  the  feelings  of  a large  group  of  whole- 
sale firms  who  have  big  and  varied  business  interests 
in  this  country,  but  although  taxation  is  one,  it  is  not 
the  only  factor  operating  to  min  trade.  Of  as 
great,  or  greater,  importance  are  the  demands  made  by 
Labour,  and  in  large  measure  these  demands  are 
further  reflected  in  increased  taxation.  I am  glad, 
however,  that  Labour  is  now  on  the  wrhole  adopting  a 
more  reasonable  attitude,  and,  although  progress  *s 
slow,  there  is  some  justification  for  thinking  that  more 
normal  conditions  will  soon  prevail.  Elektron. 


Faraday  House  Old  Students'  Dinner.— It  has  been  decided 
by  the  Committee  to  hold  the  Annual  Dinner  at  the  Hclborn 
Restaurant,  Crown  Room,  on  Friday,  October  21st,  at  6.^0 
(for  7).  Mr.  C.  C.  Paterson,  O.B.E.,  M.Inst.C.E.,  M.I.F..E., 
F.Inst.P.,  the  President  will  be  in  the  Chair.  It  may  be 
remembered  that  this  was  to  have  taken  place  on  the  15th  of 
April  last,  but  had  to  be  postponed  at  the  last  minute  owing 
to  the  threatened  transport  strike. 


FAULTS  ON  INSTRUMENTS. 


By  H.  S.  B.  Robinson. 

No  doubt  the  reader  is  fully  acquainted  with  those 
faults  in  connection  with  electrical  measuring  instru- 
ments which  are  of  frequent  occurrence,  but  there  is 
one  source  of  error,  perhaps,  not  so  well  known  and  is 
usually  associated  with  indicators,  where  a pointer 
moves  on  a dial.  As  this  fault  is  liable  to  baffle  even 
the  most  experienced  of  switchboard  attendants,  it  is 
thought  that  a brief  discussion  may  not  only  be  of 
interest,  but  the  means  of  avoiding  defective  readings. 

It  is  evident  that  when  instruments  are  used  in  a 
horizontal  position  there  is  always  a certain  amount  of 
dust  accumulates  on  the  glass  cover,  which  must  be 
dispersed  from  time  to  time,  with  the  result  that  the 
pointer  of  this  type  of  instrument  assumes  false  posi- 
tions. This  is  brought  about  by  the  fact  that  to  electrify 
the  glass  covering  the  dial,  of  the  instrument  by  friction, 
and  consequently  affecting  the  position  or  movement  oi 
the  ipointer,  is  not  a difficult  matter  owing  to  the  static 
charges  developed  thereon. 

It  will  be  seen  that  although  the  error  introduced 
depends  largely  upon  the  atmospheric  conditions,  the 
quality  of  the  gl&ss  itself,  the  material  with  which  it 
has  been  cleaned,  qnd  also  the  method  applied,  it  is  also 
obvious  that  the  length  of  the  pointer,  its  distance  from 
the  glass  covering,  and  the  amount  of  force  applied 
must  also  be  taken  into  consideration. 

Although  an  accidental  rub  with  the  coat  sleeve  or 
dry  hand  may  easily  introduce  a defective  reading,  the 
pointer  will  gradually  assume  its  correct  position  after 
the  rubbing  of  the  glass  has  ceased,  but  as  this., 
naturally  takes  time,  the  usefulness  of  the  instrument  is 
obviously  destroyed. 

It  need  hardly  be  mentioned  that  the  more  delicate 
the  construction  of  the  instrument,  the  greater  the 
danger  of  obtaining  an  incorrect  reading. 


CARRIER  CURRENT  TELEPHONY  AND 
TELEGRAPHY. 


(Concluded  from  page  518.) 

In  a subsequent  paper  on  the  same  subject  read  before 
the  Franklin  Institute,  Chas.  A.  Culver,  Ph.D.,  of 
Toronto,  points  out  the  limitations  of  the  high-frequenc\ 
multiplex  system  of  telephony,  and,  incidentally,  certain 
advantages.  In  dealing  more  specifically  with  the 
advantages,  it  is  to  be  noted  that,  in  general,  guided-w'ave 
transmission^  gives  a more  nearly  perfect  reproduction  of 
the  voice  than  does  wire  telephony. 

In  ordinary  telephony  there  are  three  inherent  causes  of 
distortion,  viz.,  the  microphone,  the  telephone  receiver  and 
that  due  to  the  line.  The  first  tw*o  are,  of  course,  present  in 
the  high-frequency  system.  The  distortion  due  to  the  line 
.is,  however,  absent.  This  is  evident  from  the  following 
considerations  : — 

Since  the  quality  of  timbre  of  vocal  sounds  is  due  to  the 
presence  of  over-tones,  the  varying  line  current  in  ordinary 
wire  transmission  will  also  have  a corresponding  complex 
wave  form.  In  short,  when  analysed,  this  telephonic  line 
current  consists  of  several  elemental  constituent  parts,  each 
component  having  a different  frequency.  Since,  under  a 
non-resonant  condition,  attenuation  is  a function  of  the 
frequency,  the  components  of  the  line  current  corresponding 
to  the  over  tones  in  the  voice  will  suffer  different  degrees 
of  attenuation,  with  the  result  that  the  w*ave  form  will  be 
modified.  In  ordinnrv  words,  tonal  quality  is  not  faithfully 
transmitted. 
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If,  in  comparison  with  the  process  just  outlined,  it  is 
recalled  that  in  guided-wave  transmission  a high-trequeney 
alternating  current  of  a single  frequency  serves  as  a carrier 
wave,  ana  that  speech  is  transmitted  by  varying  the  ampli- 
tude of  this  carrier  wave,  it  will  be  apparent  that  there 
will  be  no  distortion7  due  to  a multiple  valued  attenuation 
factor. 

T here  is  a possibility  that  guided-wave  telephone  equip- 
ment -of  such  a nature  will  be  designed  that  the  ordinary 
microphone,  with  its  inherent  defects,  will  he  replaced  by 
a device  which  will  give  rise  to  much  less  distortion.  It 
is  also  possible  to  improve  the  common  telephone  reoeiver 
in  regard  to  faithfulness  of  reproduction. 

If,  and  when,  these  improvements  are  brought  about, 
we  will  have  in  guided-wave  telephony  a means  of  com- 
munication whereby  practically  perfect  transmission  of  the 
voice  may  be  had.  But  even  under  existing  limitations, 
the  faithfulness  of  voice  production  in  guided-wave  trans- 
mission, particularly  when  connection  is  not  made  to  local 
land  lines,  is  one  of  the  distinguishing  characteristics  of 
this  method  of  communication. 

Another  important  aspect  of  communication  is  secrecy. 
When  used  as  a direct  private  line  of  telephonic  communi- 
cation, as  in  the  case  of  leased1  lines  between  business 
houses  in  different  cities  or  for  press  work,  we  have  in  this 
method  a system  of  communication  which  affords  a high 
degree  of  secrecy.  Common  experience  indicates  how  little 
real  privacy  obtains  when  employing  the  ordinary 
telephone. 

While  radio-telephony  has  a distinct  and  very  important 
field  in  communication  at  sea,  it  obviously  has  serious 
limitations  when  employed  for  strictly  personal  and  busi- 
ness purposes.  While  there  is  *ho  means  of  communication 
which  cannot  be  “ tapped,”  yet^  from  the  nature  of  the 
system,  direct  guided-wave  telephony  possesses  the  greatest 
element  pf  ^crecy  of  any  telephonic  means  of  communica- 
tion. When,  however,  the  high-frequency  super-channel  is 
used  as  a trunk  line  and  connected  at  either  or  both  ends 
with  local  physical  telephone  circuits,  the  element  of 
secrecy  is  no  greater  than  when  employing  a physical  circuit 
for  the  entire  distance. 

Another  advantage  of  the  guided-wave  system  is  that 
communication  may  be  maintained  between  two  points 
when  the  physical  circuit  which  serves  as  a guide  for  the 
high-frequency  waves  is  out  of  commission  for  ordinary 
telephone  service.  Both  wires  of  the  physical  pair  may  be 
cut,  the  line  short-circuited  and  at  least  one  of  the  wires 
grounded  without  interrupting  communication  over  the 
super-channel.  This  has  been  repeatedly  demonstrated,  and 
naturally  means  much  in  emergency  service  of  all  kinds. 

Another  feature  to  'be  noted  in  connection  with  guided- 
wave  telephony  is  the  flexibility  of  the  system.  When  used 
as  a through  trunk  channel,  a given  set  of  equipment  may, 
as  previously  indicated,  be  instantly  shifted  from  one 
physical  circuit  tb  another. 

Further,  the  entire  terminal  guided-wave  equipment  may 
be  quickly  transported  from  one  point  on  a physical  system 
to  another,  thus  making  it  possible  to  readily  increase ’the 
traffic-carrying  capacity  of  the  lines  between  points  where  a 
temporary  congestion  exists,  due  to  seasonal  or  other 
causes. 

An  added  element  of  flexibility  arises  from  the  fact  that 
various  sections  of  physical  circuits  may  be  tied  together  to 
establish  a through  super-channel  for  trunk  operation. 
For  instance,  several  physical  circuits  may  radiate  from  an 
intermediate  point.  Two  physical' circuits  centring  at  this 
point  may,  by  suitable  means,  be  connected  for  the  purpose 
of  setting  up  a through  guided-wave  channel,  and  at  the 
same  time  the  two  phvsical  lines  may  be  connected  to  any 
of  the  other  lines  centring  at  the  point  in  question.  In 
other  words,  the  tying  together  of  the  lines  for  guided-wave 
working  in  no  way  limits  the  flexibility  of  the  physical 
lines  for  regular  telephonic  operation. 

- An  important  possible  application  of  telephony  by  guided 
waves  is  that  cf  train  dispatching.  Reference  has  already 


been  made  to  the  fact  that  energy  is  radiated  from  a 
physical  line  which  serves  as  a guide  for  high-frequency 
carrier  currents.  Though  the  amount  of  energy  thus 
radiated  is  not  great,  it  has  been  shown  by  practical 
tests  that  it  is  sufficient  to  make  possible  the  establishment 
of  telephonic  communication  between  a moving  tram  and 
the  fixed  stations  connected  to  one  of  the  physical  circuits 
paralleling  the  track. 

This  is  accomplished  by  installing  on  the  train  a radio- 
telephone equipment  connected  to  a suitable  antenna 
system  placed  at  the  top  of  a car  or  cars.  When  the  two 
systems  are  properly  adjusted  there  will  be  a mutual  inter- 
change of  energy  between  the  train’s  antenna  and  the 
physical  telegraph  or  telephone  circuit  which  is  conveying 
the  high-frequency  carrier  current  from  a fixed  station. 

The  train  equipment  may  be  located  in  the  baggage  car 
with  leads  extending  to  the  engine  cab.  The  engineer  could 
be  equipped  with  a standard'  anti  noise  transmitter  and  a 
receiver  hairnet  similar  to.  that  used  for  radio-telephony 
on  aeroplanes.  So  equipped,  the  engineer  of  a train  could 
be  in  continuous  and  reliable  communication  with  the 
train  dispatcher.  The  utility  of  such  a system  in  train 
dispatching  is  obvious. 

Another  possible  application  of  a similar  nature  to  the 
above  would  be  the  dispatching  of  electric  railway  traffic 
by  this  type  of  telephony.  Small  low-power  guided-wave 
sets  could  be  installed  on  inter-urban  cars,  and  the  trolley 
wire  utilised  for  the  purpose  of  guiding  the  carrier  waves 
to  and  from  central  fixed  points.  'The  power  supply  used 
for  operating  the  cars  is  usually  of  siich  a nature  that  it 
could  also  be  directly  utilised  for  operating  the  telephone 
apparatus.  The  conductor  would  thus  be  enabled  to  speak 
directly  from  the  car  to  the  operating  official  at  the  central 
office.  ,The  necessity  for  installing  and  maintaining  an 
independent  telephone  circuit  for  dispatching  purposes 
would  thus  be  obviated. 

Thus,  there  are  several  important  special  fields  for  the 
practical  application  of  this  comparatively  new  means  of 
communication. 

It  is,  however,  as  private  leased  lines  and  for  long 
trunk  circuits  that  guided-wav^  telephony  will  probably 
find  its  greatest  field  of  usefulness.  Ordinary  local  sub- 
scribers’ telephones  may  be  connected  through  the  usual 
central  switchboard  to  the  high  frequency  apparatus,  the 
switching  being  accomplished!  in  substantially  the  same 
manner  as  when  connecting  to  any  physical  toll  circuit. 
In  this  manner,  the  guided-wave  system  is  being  com- 
mercially used  to  give  additional  channels  for  the  handling 
of  “ long-haul  ” traffic, 

Although  independent  guided-wave  terminal  equipment 
must  be  installed  for  each  super-channel  that  is  established, 
yet  the  initial  and  maintenance  cost  of  additional  physical 
circuits  is  substantially  greater  than  the  corresponding  cost 
for  the  high  frequency  installation.  In  general,  the  financial 
saving  increases  as  the  length  of  the  line  increases.  With 
regard  to  telegraphy,  multiplex  by  means  of  guided-waves 
is  already  a commercial  fact. 

In  conclusion,  it  may  be  said  that  we  have  in  guided- 
wave  multiplex  telephony  and  telegraphy  a distinct  braneh 
of  communication  engineering — a new  art — which  is  to 
command  the  ability  of  the  most  able  minds  in  both  pure 
and  applied  science.  And  who  shall  sav  whither  it  will 
lead  ? 


National  Association  of  Supervising  Electricians. — The  Presi- 
dent, Major  T.  Vincent  Smith,  M.C.,  in  his  address  on  the 
13th  inst.,  dealt  in  a very  interesting  and  instructive  way  with 
the  development  of  wireless  in  the  war.  He  recounted  several 
personal  experiences  at  home  ’and  in  the  field. 

Experiments  with  Coal  and  Oil. — With  reference  to  the  note  in 
Electricity  of  August  26,  p.  475,  dealing  with  certain 
experiments  at  Leeds,  these  experiments  were  made  at  the 
generating  station  of  the  Tramways  Dept.,  Crown  Point,  and 
not  at  the  Corporation’s  principal  power  station  in  Whitehall 
Road. 
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SOME  ELLISON  SWITCHGEAR  SPECIALITIES. 

( Concluded  from  page  511.) 

“ Unit  ” type  switchgear  is  made  for  all  industrial 
applications  and  intended  to  cover  the  field  between 
the  ordinary,  switch  and  fuse  distribution  board 
and  the  elaborate  cellular  switchboard^  for  large 
power  stations.  The  standard  oil-break  circuit  breakers 
and  startersl  lend  themselves  to  the  building  up  of  quite 
complicated  arrangements,  yet  each  part  is  of  simple 
robust  construction.  The  units  are  supported  by  cast-iron 
stands,  and  are  bolted  together  to  form  a compact  totally- 
enclosed,  weather  and  mistake-proof  switchboard  which 
safely  withstand  the  roughest  use.  The  breakers  are 
bolted  to  a steel-plate  chamber  which  contains  the  isolating 
switches  and  bus-bars,  and  carries  the  necessary  instru- 
ments. Interlocking  devices  are  provided  between  the 
isolating  switches  and  the  breakers.  The  illustration  shows 
a seven-unit  switchboard  which  was  installed  in  a mill  to 
control  a group  of  five  slip-ring  motors,  each  driving  a 1 
section  of  the  mill..  An  oil-cooled  rotor  starter  is  included 
in  each  unit,  mechanically  interlocked  with  its  circuit 
breaker.  All  the  units  are  electrically  interlocked  to  ensure 
that  the  various  sections  are  started  in  correct  sequence, 
and  if  one  section  is  stopped,  the  others  dependent  on  it 
are  automatically  shut  down.  Many  of  these  switchboards 
have  been  installed  in  mines,  where  they  have  teen  sub- 
jected to  very  hard  wear  and  tear,  and  have  withstood  falls 
of  roof,  without  causing  interruption  of  the  supply.  A 
typical  board  is  shown  in  Fig.  3.  * 

The  crane  control  switch  panel,  shown  in  Fig.  4,  is 
one  of  the  panels  forming  part  of  the  Ellison  patented 
system  of  complete  electric  crane  control  equipment  for 
D.C.  and  A.C.  jnotors,  which  also  includes  controllers, 
resistances,  limit  switches  and  brake  solenoids.  All  live 
parts  are  enclosed,  and  the  panels  comply  in  all  respects  with 
the  requirements  of  the  Home  Office  and  Factory  Acts. 
The  gear  on  each  panel  includes  a main  air-break  circuit 
breaker,  with  overload  and  no-volt  releases,  of  ample  size 
and  breaking  capacity  to  interrupt  the  supply  with  safety  j 
and  certainty  under  the  worst  conditions  of  service,  and  to  1 
isolate  the  whole  of  the  electrical  gear  on  the  crane  when 
the  supply  fails ; an  overload  inverse  time  element  relay 
in  the  circuit  of  each  motor,  to  trip  the  main  breaker  when 
a motor  is  overloaded  or  fails ; pilot  lamp  with  plug,  socker  ! 
and  switch,  and  indicating  instruments  if  required.  j 

This  method  of  employing  one  circuit  breaker  only 
reduces  the  number  of  elements  to  the  minimum  and 
increases  the  ease  of  manipulation.  It  is  convenient  for  a 
quick  re-start  after  a temporary  stoppage,  and)  there  are 
no  troublesome  fuses  tq  “blow”  and  be  re-wired. 
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Drum  type  controllers  are  made  for  A.C.  and  D.C. 
motors  for  cranes,  or  for  any  purpose  requiring  frequent 
.operation,  where  an  ordinary  starter  intended  for  operation 
at  long  intervals  cannot  meet  the  conditions  of  service. 
Experience  and  experiment  over  a number  of  vears  has 
resulted  in  designs  which  have  proved  their  Suitability  for 
onerous  conditions.  1 he  barrels  have  contact  segments 
which  are  readily  accessible  and  replaceable  when  worn.  The 
fingers  are  of  patented  design,  adjustable  for  wear  and  with 
renewable  tips.  The  arc  shields  are  effective  and  magnetic 
blow-outs  are  fitted  to  the  D.C.  pattern.  The  contact 
fingers /are  disposed  radially  to  the  barrel  and  have  roller 
tips,  which  are  pressed  on  to  the  barrel  contacts  bv  springs. 
This  design  is  a departure  from  existing  types;  and  has 
several  advantages ; the  roller  Is  mounted  so  that  it  can 
rotate,  oscillate  and  lift,  and  consequently  beds  perfectly 
on  the  segment.  The  barrel  contacts  are  shaped  to  pre- 
vent the  possibility  of  an  arc  being  blown  inwards  and 
spreading  from  finger  to  finger;  a trouble  which  is  some- 
times present  with  a magnetic  blow-out  field  parallel  to 
the  barrel.  The  handle  lever  is  very  strong  and  fitted  with 
a device  shaped  to  set  itself  correctly,  so  that  no  matter 
how  the  handle  is  left,  it  always  comes  to  the  right  position 
to  arrest  motion,  and  cannot  be  moved,  from  “forward”  to 
“ reverse ,r  accidentally.  Controllers  are  made  in  practically 
every  type  for  series,  shunt  and  compound  D.C.  motors 
and  for  Squirrel-cage  and  slip-ring  A,C,  motors. 


ELECTRICITY  IN  COAL  MIXES. 

A conference  was  recently  held  between  the  Switchgear 
Section  of  the  B.E.A.M.A*.  and  Mr.  J.  A.  R.  Horsley, 
H.'M.  Electrical  Inspector  of  Mines,  in  regard  to  the  rules 
governing  the  construction  and  use  of  switchboards  in 
mines,  Dr.  C.  C.  Garrard,  Chairman  of  the  Switchgear 
Technical  Committee,  being  in  the  chair.  As  some  of  the 
matters  for  discussion  also  had  their  counterpart  in  factory 
switchboards,  H.M.  Electrical  Inspector  of  factories,  Mr. 
G.  Scott  Ram,  was  also  invited  to  attend. 

Mr.  iRam  having  explained  the  bearing  of  the  Factor)- 
Regulations  on  the  points  in  question,  Mr.  Horsley  dealt 
with  the  requirements  of  the  Mines  Rules  and  called  atten- 
tion to  the  information  contained  in  “Mines  and  Quarries 
Form  No.  11  (April  1921),”  which  contains  the  Electricity 
Regulations  and  the  revised  Official  Memorandum  thereon. 

After  full  discussion,  it  was  agreed  to  place  on  record 
the  following  views  : — 

(i)  The  isolation  of  circuit  breakers  for  cleaning  or 
repairs:  In  colliery  surface  switchboards  when  a switch- 
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board  circuit  comprising  air  break  circuit  breakers  or  con- 
tactors cannot  be  shut  down  regularly,  say  once  a week 
exclusive  of  Sundays,  to  permit  of  cleaning  and  adjust- 
ment being  carried  out  with  safety,  means  must  be  pro- 
vided for  isolating  such  circuit  breakers  or  contactors. 

(ii)  Screening : In  view  of  the  foregoing  rule  provision 
for  fixed  or  movable  partitions  may  or  may  not  be  neces- 
sary depending  upon  the  nature  and  design  of  the  switch- 
board. 


Answers  to  Questions. 

Question  No.  122. 

Please  can  any  reader  give  me  full  details  of  checking  the 
ratios  of  various  transformer  connections,  preferably 
“Scott,”  “Zig-zag,”  etc.? — J.E.H. 

Replies  to  Question  No.  122. 

The  first  prize  (10s.)  has  been  awarded  to  “Astatic” 
for  the  following  reply  : — 


(iii)  Insulating  Barriers : When  a switchboard  has  open 
type  busbars  arranged  in  the  horizontal  plane,  insulating 
barriers  must  be  fixed  between  them,  projecting  at  least 
2 in.  above  the  upper  surface  of  the  busbars. 

(iv)  Shrouded  Circuit  Contacts : When  a surface  switch, 
board  contains  cut-Outs  having  surface  contacts  fixed  on 
the  front,  and  the  distance  between  opposite  poles  is  less 
than  6 in.,  such  contacts  must  either  be  shrouded  or 
protected  by  fillets  provided  between  the  poles. 


SIMPLEX  “TRIPLE  PURPOSE"  SIGNS. 


The  signs  manufactured  by  Simplex  Conduits  Ltd.  com- 
bine forceful  and  remunerative  advertising  with  well  dis- 
tributed illumination  and  distinctive  decoraton,  and.  in  the 
past  have  enjoyed  large  and  increasing  use  in  shop  windows, 
stores,  hotels,  cinemas,  theatres,  etc.  To  aid  their  sales 
in  the  lighting  season  just  commencing  a wide  distribution 
of  publicity  matter  is  being’  made  from  the. Co.’s  head 
office  at  Garrison  Lane,  Birmingham,  to  electrical  contrac- 
tors. multiple  and  other  shop-keepers  and  most  others 
interested  in  electric  signs  to  augment  the  Press  announce- 
ments which  are  appearing  in  the  electrical  trade  journals 
and  in  the  trade  papers  circulating  among  actual  shop- 
keepers. Contractors  would  be  well  advised  to  do  all  in 
their  power  to  develop  the  electric  sign  business.  It  is 
capable  of  almost  unlimited  extension  if  carefully  nursed. 


Questions  and  Answers  by  Practical  Hen. 

BULBS. 

Qvbstioivi:  We  invite  our  roadorg  to  tend  us  questions,  prsferabby  on 
tetkmeal  problems  that  havo  arisen  in  actual  practice.  Questions  which 
toe  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  m Answers  to  Correspondents  ” or  replies  will  be  invited  from  ear 
readers.  One  shilling  will  60  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column. 

Arnmnue:  A lee  ef  10#.  will  be\paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5#.  for  the  one  we  select  as  second  beet. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  con- 
ciseness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion . the  answers 
reosfhsed  do  i»«t  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn ef  their  manuscripts,  if  unaccepted,  should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
tham  on  a soparate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a " nom  do  plume,”  but,  both  in  the  case  of  quostions 
and  answers,  the  competitor’s  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  ef  good  faith.  No  correevondonee  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final.  • 

Mcsnmoneing  with  Question  No.  101.  a Diploma  of  Merit  will  bo  awarded 
to  the  six  competitors  who  win  the  first  or  second  prise  the  most  times 
during  the  next  twelve  months.  ' 

The  words  ” Questions  and  Answers.'9  or”  Q ” and  ” A " should  be 
placed  at  the  top  left-hand  comer  of  aU  letters  intended  for  this  column. 


Question  No.  124. 

How  would  you  find  the  direction  of  phase  rotation  on 
2-  and  3-phase  systems?  Is  it  possible  to  determine  the 
direction  of  rotation  of  induction  motors  before  switching 
on  the  current? — “S.  H.  Adams.” 

Question  No.  125. 

* How  would  you  calculate  the  number  of  turns  in  the 
stator  windings  of  an  induction  motor?  It  is  presumed 
that  a few  of  the  factors  are  known,  such  as  speed, 
voltage,  frequency,  etc.— “S.  H.  Adams.” 

(Re flies  to  questions  Nos.  124  and  125  must  be  received 
not  later  than  September  24,  1921.) 


A commercial  trans- 
former may  be  said  to  be 
pdeally  perfect  inasmuch 
as  there  are  no  losses  be- 
tween the  primary  and 
secondary  coils.  That  is 
input  equals  output.  This 
being  so  it  will  be  under- 
stood that  the  voltage 
ratio  is  equal  to  the  turns 
ratio  between  the  primary 
and  secondary  coils. 

The  connections  of 
ftknjnsformefrs  ari?  very 
simple  when  it  is  remem- 
bered that  a three-phase 
transformer  may  be  said 
to  consist/  of  one  transfor- 
mer with  three  separate 
primary  coils  and  three 
separate  secondary 
coils.  These  separate 
coils  are  connected  up  as 
desired  to  produce  results 
according  to  require- 
ments. In  other  words, 
three  single-phase  trans- 
formers may  be  connected 
up  to  transform  three- 
phase  alternating  current, 
two  single-phase  trans- 
formers may  be  connected 
up  to  produce  two-phase 
alternating  current,  and 
so  on. 


iun  mree 


s>iugie-pnase 
or  one 


M 


tiransformeirs, 

three-phase  transformer,  a 
certain  number  of  connec- 
tions are  possible,  Some 
of  these  are  illustrated  in 
Fig.  1,  a,  6,  c,  and  d. 

(a)  This  is  known  as 
the  star  or  Y connection. 

Here,  if  one  phase  fails, 
two  phases  are  placed  out 
of  action ; this  means  a 
complete  shut-down  of 
the  transformer. 

(b)  This  i's  known  as 

the  mesh  or  A connection.  m 

Here,  if  one  .phase  wind- 
ing should  fail,  the  other 

)h°U1v  continue  to  supply  a true  three-phase  current,  but 
the  system  would  be  what  is  known  as  unbalanced.  From 

the  't  'VI  bC  SCen  that  this  s>'stem  is  to  be  preferred  to 


F/o  f. 


rtLv8  ,S  a comParatively  new  system,  and  is  known 
as  the  V or  open  mesh  connection.  Here  only  two  trans- 

?^eHS-fre  ,rtCeSSarv-  , IfL  thls  d‘agratn  is  carefully  con- 
hde  tl  sli  .notl.ced, that  ‘he  Phase  difference  between 
the  two  secondaries  is  the  .same  as  that  between  the  pri. 

.thus  a three-phase  supply  is  maintained.  "The 
current  in  the  third,  or  common,  wire  te  the  vector  sum 
of  the  currents  in  the  other  two.  The  result  is  that  th« 

Sansf1  ,S  Unbl!anfadk  When  this  connection  is  used  both 
transformers  should  be  exactly  the  same. 
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(d)  This  is  termed  a T connection.  Here  only  two  trans- 
formers are  necessary.  The  voltages  which  are  available 
at  the  terminals  are  not  equal,  that  connected  to  the  middle 


transformer  being  but 


0.866  times  the  voltage  between 


the  line  wires.  A true  three-phase  supply  is  obtained  at 
the  terminals  of  the  secondaries  because  the  ratio  of  trans* 
formation  is  the  same. 

The  Scott  System. 

This  system  is  one  by  which  the  supply  may  be  changed 
from  three-phase  to  two-phase  or  vice  versd.  In  this 
system  two  transformers  have  their  primaries  T connected, 


as  illustrated  in  Fig.  2,  on  to  the  three-phase  supply.  Their 
secondaries,  however,  are  independently  connected  to  de- 
liver a true  two-phase  supply. 

Referring  to  the  term  Zig-zag,  I really  do  not  know  what 
“J.  E.  H.”  is  referring  to  in  connection  with  transformers. 
If,  however,  lie  will  let  me  know,  I will  do  my  best  to 
help  him.— “Astatic.” 

The  second  prize  (5s.)  has  been  awarded  to  “M.  M.”  for 
the  following  reply:  — 

Onlv  a few  details  can  be  given,  as  a full  account  would 
mean  a treatise. 

In  the  “ Scott”  arrangement  the  secondaries  of  a two- 
phase  transformer  are  wound  so  that  one,  which  we  will 
call  .4,  has  only  approximately  86.7  per  cent,  the  voltage 
of  the  other,  which  we  will  call  B.  The  middle  point  of 
secondarv  of  B is  connected  to  one  end  of  the  secondary 
of  .1.  There  are  then  three  full  connections,  two  from  B 
and  one  from  .4.  These  give  a three-phase  system.  Thus 
transformation  is  obtainable  from  two-phase  to  three-phase. 
Also  in  reverse  manner  from  three-phase  to  two-phase. 
Explanation  is,  that  the  voltages  in  the  two-phase  secon- 
daries are  at  right  angles  to  each  other;  therefore,  when 
connected  for  three-phase  half  of  B and  whole  of  A are 
in  series.  Resultant  voltages  is  therefore: 

\/(I°0y+(86.7)2  = x00  (approx.) 

There  are,  then,  equal  voltages  between  the  three  leads. 

'The  intemected  star  winding— sometimes  called  “Zig- 
zag ” — is  employed  to  neutralise  third  harmonies  in  the 
secondaries.  Each  secondary*  winding  is  divided  in  half, 
and  current  from  each  line  flow's  through  the  halves  of 
two  secondaries  before  reaching  the  neutral  point.  Triple 
harmonies  are  then  neutralised,  and  the  neutral  point  of 
system  is  approximately  stable  under  various  loads. 

Ratio  of  transformation  can  be  found  from  voltmeter 
readings.  If  intended  for  parallel  working  the  transformers 
must  have  the  same  polarity ; that  is,  the  relative  direction 
of  flow  of  current  in  the  several  transformers  must  be  simi- 


The  ELLISON  CATALOGUE 
\ot  Electric  Control  Gear 

gives  full  particulars,  capacities,  dimen* 
I sions  and  prices  of  EHison  Control  Gear. 
1 Please  ask  for  List  No.  60.  _ 

I GEORGE  ELLISON.  PERRY  BARR,  BIRMINGHAM 


lar.  In  alternating  current  sense  is  continually  changing, 
but  in  ari-v  particular  instant  sense  in  each  trasformer  must 
be  similar.  , 

To  determine  polarity  connect  either  the  primary  or  the 
secondary7  winding  to  a three-phase  supply.  Join  one  phase 
of  secondary  with  one  phase  of  primary7,  and  note  voltage 
of  the  combination.  This  gives  either  the  sum  or  the 
difference  of  the  voltages,  and  therefore  sense  of  flow. 
This  is  done  with  each  phase  and  readings  taken  from  the 
several  terminals.  From  these  readings  similarity  is 
determined,  and  therefore  suitability  for  parallel  working. 
— “ M.  M.” 


ELEMENTARY  DETERMINANTS 

With  Special  Reference  to  Kirchhoff's  Laws. 

By  H.  P.  Few, 

Silver  Medallist  in  Telegraphy , etc . 

Thirteenth  Article. 

Note. — The  aim  of  these  articles  is  to  bring  out  prominently  the  advantages  of 
employing  determinants,  in  conjunction  with  Kirchnoff’s  laws,  for  finding  current 
values  in  complicated  networks  of  conductors.  The  previous  articles  appeared  in 
our  issues  of  June  25,  August  6 and  27,  September  17,  October  22,  December  3, 
1920.  February  25,  March  25,  May  6,  June  24,  July  29,  and  September  9.  19:1,  and 
gave  an  account,  inter  alia,  01  Kirchhoff’s  laws  and  corollaries.  Maxwell's  cyclic 
equations,  general  methods  of  evaluating  determinants,  application  of  determinants 
to  finding  current  values  in  simple  networks,  including  the  Wheatstone  Bridge, 
Thomson  double  bridge,  bridge  duplex  and  leak  systems  of  telegraphy  etc.  This 
article  deals  with  an  important  problem  in  telephony. 

In  this  article  we  apply  the  methods  of  determinants 
to  the  solution  of  a problem  in  telephony. 

Telephone  engineers  will  recognise  in  Fig.  2S  the 
skeleton  circuit  of  a so-called  tie-line  connection  between 
two  private  branch  exchange  boards  with  an  extension 


connection  at  each  end.  The  resistances  shown  are 
typical  of  the  actual  values  met  in  practice.  Our 
object  is  to  find  the  value  of  the  current  flowing  through 
the  extension  instrument  at  each  end,  represented  in 
the  diagram  by  resistances  of  80  ohms.  The  connections 
can  be  re-drawn  more  symmetrically,  as  shown  in 
Fig.  29,  assuming  the  resistances  to  be  non-inductive. 
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Let  cyclic  currents  x,  y,  w and  v flow  round  the  respec- 
tive meshes  as  shown,  thefl  forming  equations  in 
accordance  with  Max  we  IT  s rule — 

280^-85^-85^  =-20 

- 85*  +34qy  - 85^  = 20 

- 85*  + 340w  “ 85*>  = 20 

- 85 y - 8510  + 2801;  = - 20 

Forming  the  determinant  for  xf  we  have — 


-20 

-85 

-85 

0 

20 

340 ' 

0 

-85 

20 

0 

340 

-85 

-20 

-85 

-85 

280 

280 

-85 

-85 

0 

-85 

340 

0 

-85 

-85 

0 

340 

-85 

0 

-85 

r85 

280 

Taking  first  the  numerator,  add  the  first  row  to  the 
second  row  to  form  a new  second  row;  subtract  the 
second  row  from  the  third  row  to  form  a new  third  row  , 
then  add  the  third  row  to  the  last  row  to  form  a new 
last  row.  The  following  determinant  is  then  reached 


ment  of  conductors  is  symmetrical  we  can  put  » 
and  w =y9  and  the  equations  are  then — 

280*  - 17 oy  - -20 
-170* +340 y = 20 

whence 


-20 

-170 

X = 

20> 

340 

280 

-170 

-170 

340 

= (-20x340) -fox  w70)  =-5i,28  rniUiamperes 

(280  x 340) -(170  X 170)  u 

as  before. 

Similarly 


y = 


280 

-20 

-170 

20 

280 

-170 

-170 

340 

=33.18  milliamperes. 


which  is  the  value  of  the  current  through  the  tie-line. 
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-20 

-85 

-85 

0 

0 

255 

-85 

-85 

0 

-340 

340 

0 

0 

-85 

255 

195 

which  reduces  to  the  following  determinant  of  the  third 
order — „ . 

255  -85 

-20  -34°  340  o 

-85  255  195 

which,  expanded,  gives — 

‘ - 20[255  { (340  x I95H255  x o) } + 340  { (195  X - 85) 
-(255  x -85)}  -85 {(340x85)}] 
which,  multiplied  out 
= -323,680,000. 

To  evaluate  the  denominator,  subtract  the  second 
row  from  the  third  row  to  form  a new  third  row  ; subtract 
the  last  column  from  the  first  column  to  form  a new 
first  column ; then  add  the  first  row  to  the  last  row  to 
form  a new  last  row.  The  following  determinant  is 
obtained — 


280 
o 
o 
o 

which  reduces  to— 

280 


-85 

00 
0 ^ 

340 

-340 

340 

-170 

-170 

340 

0 

-340 

340 

-170 

-170 

0 

-85 

o 

280 

-85 

o 

280 


which,  expanded,  gives- 

280  { 340(340  X 280)  + 34°(-  - 170  * - 85)  - 170(340  x 85) } 

which,  multiplied  out 

= 6,311,760,000 

_ - 323.680.000 
X ° 6,3x1,760,000 

* — 51.28  milliamperes, 

the  minus  sign  indicating  that  the  current  flows  through 
the  extension  transmitter  in  the  opposite  direction  to 
that  shown  in  the  diagram. 

This  result  may  easily  be  verified,  for  since  the  arrange- 


[Books  noticed  in  this  column  will  he  sent  ftom  Cue- 
tricity  Office  to  any  Part  of  the  world,  for  the  published 
price , plus  ten  per  cent . for  postage  (minimum  2d.)  and 
orders  will  he  appreciated. 

Theory  of  Wave  Transmission.  By  Geo.  Constantin- 
esco.  VoL  1.  212  pp.  • (Proprietors  oif  Patents  Controlling 

Wave  Transmission,  132,  Salisbury  Square,  E.C.4,  10s.  6d. 
net,  iis.  6d.  post  free,)— tin' 1914  the  author  of  this  book 
was  experimenting  on  known  scientific  and  mathematical 
lines  concerning  the  design  of  apparatus  operating  on  wave 
impulses  transmitted  through  liquids.  He  was  financed  by 
Mr.  Walter  Haddon,  Chairman  of  W.  H.  Dorman  and  Co., 
Ltd.  (of  Stafford),  who  are  the  sole  licensees  and  manu- 
facturers for  Great  (Britain  of  Wave  Portable  Percussion  and 
Rotary  Tools,  such  as  rock  drills,  riveters,  etc.,  for  mining 
and  shipbuilding.  The  apparatus  is  simple  and  robust  in 
construction  and  is  quite  fully  treated  in  a catalogue  issued 
by  Dorman’s  but*  it  can  be  understood  without  difficulty 
that  the  principle  is  a new  one  and  no  pre-existing  literature 
covered  the  ground.  Further,  Professor  Inglis,  of  Cam- 
bridge, has  officially  included  the  subject  of  iVave.  Trans- 
mission in  the  Mechanical  Sciences  Tripos  of  the  University, 
and  last  session,  ifor  the  first  time,  Wave  Transmission  was 
given  as  a subject  for  an  examination  paper. 

It  has  already  been  demonstrated  that  practical  apparatus 
can  be  made,  but  it  is  early  yet  to  know  exactly  how  it  will 
behave  over  a number  of  years.  It  would  appear,  however* 
that  it  will  be  quite  satisfactory,  and  developments 
will  be  made.  During  the  war  Wave  Transmission  was 
used  to  a very  large  extent'  for  the  automatic  firing  of 
guns  on  British  ana  Allied  aeroplanes.  Under  these  con- 
ditions the  volume  under  review  possesses  considerable 
fascination,  but  unless  one  has  a highly  developed  mathe-* 
matical  mind,  it  is  difficult  of  comprehension,  and  we  doubt 
whether  there  are  vet  many  men  capable  of  dealing  with 
it  very  critically,  but  it  opens  up  a most  prornising  field 
for  research  and  study  among  young  engineers.  The  author 
has  coined  the  word  “Sonics”  for  the  science  dealing  with 
“ all  applications  of  elastic  properties  of  liquids  for  the  trans- 
mission of  power.”  The  new  science  differs  from  Hydrau- 
lics in  so  far  as  the  latter  deals  with  the  application  of 
properties  of  liquids  considered  as  being  practically  Incom- 
pressible, whereas  “Sonics”  relies  entirely  on  the  elastic 
properties  of  liquids  for  the  transmission  and  utilisation  ot 
energv.  The  book  deals  with  elementary  physical  principles, 
capacity,  inertia,  friction  and  leakage,  currents  inlong  pipes,, 
the  law  of  friction  motors,  sonip  hammers,  high-frequency 
currents,  charged  lines  of  transformers,  etc.  There  are  many 
fables  and  explanatory  diagrams. 
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Mind  and  Work.  /By  Charles  S.  Myers.  University  of 
London  Press.  (Hodder  and  Stoughton.  6s.  net )— The 
psychology  of  labour  is  the  real  subject  underlying  this 
abstract  of  lectures  and  addresses  delivered  by  the  author 
at  various  times  during  the  past  two  years.  In  spite  of 
the  deep-sounding  title,  it  affords  most  absorbing  reading 
from  cover  to  cover,  and  introduces  quite  a new  phase  of 
the  worker  in  modern  industry.  In  short,  it  indicates 
how,  by  careful  study  and  selection,  as  well  as  the  putting 
into  practice,  of  certain  well-defined  principles,  much  greater 
output  can  be  secured  for  the  same  or  even  less  elfort  on 
the  part  of  the  individual  worker. 

The  subject  matter  is  divided  under  five  main  heads, 
viz.,  Study;  Fatigue  Study:  Selection  Study; 

Incentive  Study;  and  Industrial  Unrest.  There- is  also  an 
important  chapter  (V.)  on  Systems  of  Payment. 

Some  extraordinary  results  have  been  obtained  as  the 
outcome  of  this  new  science.  For  example,  in  one  factory 
it  was  found  that  75  per  cent,  of  the  time  was  spent  in 
handling  tools,  15  per  cent,  in  handling  the  machine  under 
assembly,,  and  only  10  per  cent,  on  the  actual  job.  Having 
made  certain  radical  changes  in  the  arrangement  of  tools, 
benches,  etc.,  it  was  subsequently  found,  as  a result,  that, 
without  increased  fatigue  but  with  increased  piecework 
earnings,  the  men  could  assemble  66  machines  a day  as 
against  a previous  record  of  18,  a 266  per  cent,  increase 
in  rate  of  output.  -Many  other  examples  are  given,  but 
we  will,  confine  our  extracts  to  one  other,  where  a certain 
operation  in  another  factory  was  reduced  from  2.17  minutes, 
by  motion  study,  to  .5  minute. 

This  interesting  study  takes  account  of  all  contributory 
factors,  such  ,as  the  different  ratios  of  fatigue  set  up  by 
different  tasks,  the  necessity  for  rest  intervals  where  certain 
momentous  movements  have  to  be  repeated  a given  number 
of  times.  It  also  goes  into  the  question  of  selection  of 
the  correct  temperament  and  training  for  a given  job,  so 
that  square  pegs  need  no  longer  remain  in  round  holes. 
In  short,  if  carried  out  in  its  entirety,  the  policy  laid  down 
by  the  new  science  promises  a future  Utopia  -for  tired  and 
disgruntled  workers.  It  is  a (book  which  should  he  read 
and  studied  by  all  employers  of  labour. 


Various  Items. 


on  his  recent  experiences  in  Canada.  The  lecturer  gave  an 
interesting  and- enjoyable  account  of  the  many  cities,  towns, 
and  natural  scenery  of  the  great  Dominion,  giving  much  informa- 
tion about  Canadian  electrical  development  and  practice,  ffik  ■ 
account  of  some  of  the  great  hydro-electric  schemes,  with  their 
remarkable  low  charges  for  energy,  filled  those  members  of  his 
audience  who  were  industrial  consumers  of  electrical  energy  with 
a desire  to  emigrate  ; whilst  his  account  of  the  low  prices  for 
installation  work,  combined  with  the  high  cost  of  living,  filled 
the  contractors  in  the  audience  with  an  equal  determination 
to  stay  at  home  ; so  that  the  balance  of  the  industry  in  the 
Midlands  is  likely  to  be  disturbed. 


Trade  Notes. 

An  illustrated  price  list  from  Henry  F.  Purser  & Brother, 
manufacturing  opticians  (35,  Charles  St.,  Hatton  Garden,  E.C.i), 
gives  particulars  of  “ Purlux  ” kinematograph  lenses  as 
manufactured  on  their  premises. 

The  firm  of  George  Ellison  (Perry  Bar,  Birmingham)  has 
prepared  a comprehensive  list  of  lantern  ‘slides  illustrating 
various  types  of  electric  control  gear.  The  firm  is  willing  to  loan 
these  slides  to  Engineering  and  Technical  Societies  and 
Technical  Colleges.  A full  list  may  be  obtained  on  ap- 
plication. 

A 68  pp.  Bulletin  issued  by  W.  H.  Dorman  & Co.,  Ltd.(Staflord), 
deals  with  Dorman  Wave  Power  Tools.  It  contains  an  elemen- 
tary explanation  of  the  theory  underlying  their  construction, 
illustrations  and  particulars  of  machines  built  and  in  operation 
for  rock  drilling,  riveting,  etc.,  for  mining  and  shipbuilding. 
Plant  can  be  seen  at  work  at  the  Stafford  Works. 

Higgs  Bros.  (Sand  Pits,  Birmingham)  have  recently  issued  a 
convenient  price  list,  covering  A.C.  and  D.C.  motors,  motor- 
generators,  dynamos  and  starting  gear.  It  is  intended  purely 
for  reference  with  regard  to  outputs  and  prices,  as  a special  book 
containing  the  specifications  is  being  issued.  Higgs  Bros, 
advise  us  that  they  stock  50  per  cent,  of  the  machines  listed, 
while  those  not  in  stock  can  be  delivered  in  7-10  days,  even  if 
compound  winding  be  necessary. 
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Blackburn. — The  Mill  Hill  dist.  is  now  being  provided  with  a 
supply  of  electricityJfrom  the  new  station.  Messrs.  Codling  and 
Hodgkinson's  Mill  is  being  equipped  with  plant  for  both  lighting 
and  driving  power,  though  this  work  will  not  be  completed  until 
Christmas. 

Obituary. — The  death,  at  the  age  of  57,  is  announced  of 
Mr.  Arthur  A.  Day,  M.I.E.E.,  former  Electrical  Engineer  of 
Bolton.  He  was  elected  to  the  position  in  Aug.,  1900.  In  1904 
he  took  over  the  management  of  the  Tramways.  Under*  his 
control  these  departments  made  excellent  progress,  but  in 
September,  1912,  Mr.  Day's  health  brbke  down,  and  he  resigned 
both  positions  the  following  June. 

Personal. — Messrs.  Johnson  & Phillips,  Ltd.,  Charlton,  have 
appointed  Captain  H.  J.  Groves- Webb,  A.M.I.E.E.,  to  be  the 
Engineer  and  Branch  Manager  of  their  London  Branch  at 
12,  Union  Court,  Old  Broad  Street,  E.C.  2,  in  succession  to  the 
late  Mr.  A.  R.  Connal.  Captain  Groves-Webb  was  appointed 
Chief  Assistant  Engineer  at  the  London  Branch  in  August,  1919, 
on  his  return  from  France,  and  enters  upon  his  new  duties 
immediately. 

Bradford  TochniCAl  College. — Courses  of  instruction  in 
electrical,  mechanical  and  civil  engineering  as  well  as  in  many 
other  branches  of  industry  are  given.  The  electrical  laboratories 
are  well  equipped  for  electrical  machine  work  and  general 
testing,  while  a small  laboratory  and  dark  room  is  set  aside  for 
photometric  and  allied  purposes.  Mr.  W.  H.  N.  James, 
A.R.C.Sc.,  A.M.I.E.E.,  is  head  of  the  E.E.  Department.  The 
Prospectus  for  1921-22  is  available,  and  the  term  commenced 
on  the  20th  inst. 

Birmingham  and  Dist.  Elec.  Club. — The  opening  meeting  of 
the  winter  session  was  held  at  the  Grand  Hotel,  on  Sat.,  the 
10th  inst.  A paper  was  read  by  Mr.  Norman  DeykLn  (Member) 
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SOME  INGENIOUS  SWITCHGEAR  AND  OTHER 
ELECTRICAL  ITEMS. 


At  the  Engineering  Exhibition  at  Olympia,  just 
closed,  an  excellent  display  of  some  of  their  switch- 
gear  manufactures  was  made  by  the  Igranic  Electric 
Co.,  Ltd.  (147,  Queen  Victoria  Street,  E.C.4).  In- 
cluded was  an  example  of  their  patent  unit  type  bat- 
tery charging  panel,  built  on  the  extensible  bookcase 
principle,  for  charging  and  protecting  the  batteries  of 
industrial  electric  vehicles,  trucks  and  locomotives. 
We  also  noticed  a “ Pillar  ” type  motor  starting  panel 
suitable  for  floor  mounting,  comprising  a heavy  duty 
type  motor  start  interlocked  with  double-pole  mag- 
netically-operated circuit-breaker  of  the  “ Clapper  ” 
type,  and  a pole  hand-operated  isolating  switch.  This 


panel  represents  a new  development  in  the  method  of 
enclosing  the  switchgear.  The  housing  is  split  verti- 
cally, and  the  front  portion  is  adapted  to  swing  out 
from  the  frame,  after  simply  loosening  two  wing  nuts, 
thus  giving  easy  access  to  the  interior  for  inspection 
and  cleaning.  A patent  automatic  contactor  type 
starting  panel  for  starting  a polyphase  slip-ring  induc- 
tion motor  was  also  shown.  The  contactor  switches 
control  both  the  stator  and  the  rotor  circuits.  The 
rate  of  acceleration  is  determined  by  the  load  against 
which  the  motor  starts.  Various  master  devices  are 
made.  By  one'  or  other  of  these  the  panel  can  be 
operated,  dependent  upon  whether  the  equipment  is 
used  in  conjunction  with  a compressor,  a pump, 
machine  tool,  etc.  With  particular  interest  wre  noted 
the  “ Auto-Reclose  M circuit-breaker,  a device  which 
is  almost  uncanny  in  its  behaviour.  It  will  open  on 
an  overload  or  short  circuit  positively,  but  will  not 
reclose  nor  try  to  close  until  the  overload  or  short 
circuit  has  been  removed  from  the  lines  it  is  protect- 
ing. On  the  other  hand,  when  the  circuit  conditions 
warrant,  it  will  positively  close.  In  any  case,  an 
interval  will  take  place  between  opening  and  reclosing, 
which  period  is  adjustable  and  can  be  predetermined 
with  accuracy.  This  latter  is  a valuable  feature  where 
several  breakers  are  used,  say,  on  the  supply  from  a 
generator,  as  the  intervals  can  be  set  so  that  the 
various  circuits  are  brought  on  to  the  l^ine  in  a definite 
sequence,  preventing  heavy  surges  on  the  line,  and 
allowing  the  generators  to  pick  up  their  load  under  the 
best  conditions.  Being  magnetically  closed,  a no- 
voltage release  is  an  inherent  feature  of  all  breakers. 
Therefore  perfect  and  full  protection  is  given  to  an 
installation  under  all  conditions.  Where  hand-closed 
breakers  are  used  and  overloads  are  of  frequent  occur- 
rence, the  perhaps  somewhat  natural  tendency  of  an 
attendant  is  either  to  set  the  trip  far  too  high  or  block 
it  so  that  the  breaker  becomes  an  expensive  portion  of 
the  conductor  and  worse  than  useless.  The  human 
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element  is  entirely  eliminated  by  the  use  of  the  “ Auto- 
Reclose,”  and  for  this  reason  it  can  described  as  a 
circuit  controller.  It  is  illustrated  in  Fig.  1. 

Standard  patterns  include  independent  feeder 
breakers,  tie  feeder  breakers  and  generator  breakers. 
Various  auxiliary  sa/ety  and  protective  devices  are 
also  standardised,  through  which  the  closing  coil  of 
the  breaker  may  be  taken,  the  operation  of  any  of 
which  will  cause  the  breaker  tq  open.  For  instance, 
in  an  automatic  or  semi-automatic  sub-station,  hot 
bearings  will  open  circuit  by  a thermostat  relay,  over- 
speed by  a device  driven  from  the  shaft  of  a rotary 
converter,  overload  on  A.C.  side  by  interlock  on  A.C. 
breaker,  A.C.  voltage  failure  (enabling  station  to  be 
shut  down  by  disconnecting  the  A.C.  power),  reverse 
current  by  reverse  current  relay,  or  time  switch 
arranged  to  open  at  a predetermined  time.  A time 
limit  device  can  be  also  supplied  for  the  overload  trip. 
Such  protection  afforded  by  the  auto-reclose  circuit 
breaker  is  complete  and  is  maintained  without  sacri- 
ficing continuity  of  service. 

Another  useful  device  of  more  extended  application 
is  the  patent  “ Across  the  Line ” type  starter  for 
squirrel  cage  motors,  which  can  be  directly  connected 
across  the  line.  The  outstanding  feature  of  these 
starters  is  the  complete  protection  which  they  afford 
to  both  machine  and  operator.  All  live  parts  are  en- 
closed. The  fuses  are  out  of  circuit  during  starting, 
thus  enabling  the  use  of  fuses  of  low  enough  capa- 
city to  protect  the  motor  while  running.  When  the 
front  cover  of  the  enclosing  case  is  lowered  for  in- 
specting or  for  renewing  the  fuses,  the  switch  is 
locked  in  the  - * ‘ off  * * position,  &iid  all  exposed  parts 
are  dead.  To  start  the  motor  the  method  of  opera- 
tion is^  as  follows  : — The  operating  lever  at  the  right 
side  of  the  case  (Fig.  2)  is  raised  and  held  up  whilst 
the  motor  accelerates.  During  this  time,  while  the 
motor  is  accelerating  (and  drawing  a heavy  current 
from  the  line),  the  fuses  are  out  of  circuit.  When 
the  motor  is  approximately  up  to  speed,  the  operating 
handle  may  be  allowed  to  drop  to  the  running  position. 
In  this  position  the  fuses  are  in  circuit.  In  going 
from  the  “ starting  ” to  the  “ running  M position  the 
circuit  to  the  motor  is  not  broken.  A low  voltage 
protection  device  automatically  opens  the  switch  on 
a failure  of  voltage.  The  motor  may  be  stopped  by 
a slight  downward  pressure  on  the  starting  handle. 
Standard  type  fingers  constitute  the  moving  contacts. 
The  stationary  contact^  are  simple  pieces,  of  bar 
copper,  bent  to  form,  which  an  electrician  could  easily 
duplicate  in  an  emergency.  The  operating  handle 
may  be  locked  in  the  “ off”  position  to  prevent  un- 
authorised operation. 

An  electro-magnetic  brake  made  of  cast  steel 
throughout  has  two  pivotted  armatures,  and  is  so 
arranged  that  a central  pull  oir  both  the  brake  blocks 
is  obtained.  Finally,  among  the  other  items  note 
should  be  taken  of  the  adjustable  bi-polar  drum  arma- 
ture winding  machine.  This  machine  is  specially, 
designed  for  winding  small  bi-polar  armatures  direct 
from  the  wire  supply  bobbin  on  to  the  armature  core. 
Armatures  arranged  for  either  chord  or  diametrical 
winding,  open  or  semi-enclosed,  straight  or  twisted 
slots,  can  be  wound  with  equal  precision.  The 
machine  was  in  operation  and  demonstrations  were 
given.  As  an  example  it  might  be  recorded  that  a 


16  slot,  3J  inch  armature  can  be  wound  complete, 
with  ends  selected,  72  turns,  two  in  parallel,  in  seven 
minutes. 


ELECTRO-PLATING. 

By  C.  Sylvester^ A.M.I.E.E.,  A.M.I.Mech.E. 

(Continued  from  page  344.) 

Plating  Baths. — Plating  baths  will  vary  in  size  and  con- 
struction according  to  the  articles  to  be  plated.  One  often 
hears  of  lead  lined  baths.  These  are  only  used  for  certain 
purposes,  but  the  lead  is  not  actually  a lining  of  the  bath 
but  an  insertion,  Fig.  9. 


This  diagram  shows  one  side  of  a bath  in  part  section. 
From  this  it  will  be  seen  that  the  complete  bath  really 
consists  of  two  wooden  baths  placed  one  inside  the  other 
with  a lead  bath  inserted  between  them.  The  inner  wooden 
bath  is  made  of  thin  match  boarding,  and  the  outer  wooden 
bath  is  made  of  much  more  stronger  material.  The  lead  is 
chemically  pure  and  is  burnt  at  the  joints.  A is  tihe  outer 
bath,  B the  inner  bath,  and  C is  the  lead  bath.  Such  a 
bath  is  used  for  nickel,  cold  copper,  silver  and  cold  zinc 
solutions.  # 

For  some  purposes,  especially  where  large  quantities  of 
solution  is  being  used,  iron  baths  may  be  found  to  be  much 
more  cheaper,  and  quite  as  satisfactory  and  as  strong  as 
wooden  baths.  Where  iron  baths  are  used,  however,  they 
should  be  lined  with  cement  or  enamelled.  If  cement  is  used, 
then  it  should*  be  carried  out  bv  an  expert,  who  will  under- 
stand the  correct  mixture  of  material  to  use  which  will  allow 
for  the  variation  of  temperatures  and,  at  the  same  time,  be 
water-tight.  In  other  words,  the  mixture  of  cement  should 
be  such  that  it  will  not  crack  under  varying  tempera- 
tures, since,  if  it  does,  the  object  for  which  it  is  lined  is 
defeated.  Regarding  enamelled  baths,  it  may  be  found  to 
be  very  difficult  to  get  these  enamelled  unless  they  can  be 
purchased  already  enamelled.  It  is  obvious  that  an  enam- 
elled bath  is  to  be  preferred  to  one  thiat  is  cemented.  They 
are,  however,  very  easily  chipped  or  cracked  if  care  is  not 
taken  when  inserting  or  removing  the  anodes  and  cathodes. 
It  may  be  said  that  it  is  the  usual  practice  to  use  iron  baths 
for  hot  solutions,  such  as  copper,  brass,  tin,  etc.  When  an 
iron  hath  is  used  a w^ooden  frame  should  be  placed  round 
the  top,  as  illustrated  in  Fig.  10.  In  this  sketch  A is  the 
wrooden  frame  and  B is  the  bath. 

Cleaning  Tanks. — A number  of  cleaning  tanks,  some- 
times termed  potash  tanks,  are  necessary  The  number 
and  size  will,  again,  depend1  upon  the  amount  of  work  to 
be  done.  These  are  usually  made  of  a good  quality  of 
wrouglit-iron  which  is  as  free  from  slag  as  possible.  These 
tanks  are  subjected  to  a constant  heating,  approximately 
200  degree  Fah.,  so  if  they  are  not  made  of  good  material 
they  will  buckle.  To  assist  in  the  prevention  of  buckling, 
it  is  sometimes  the  practice  to  partly  embed  the  tank  in 
a brick  foundation.  This  method  is  quite  satisfactory  and 
convenient  if  one  is  using  tanks  that  are  already  on  hand. 
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If,  however,  the  tanks  are  to  be  made  to  specification,  it 
will  be  much  better  to  specify  that  the  sides  of  the  tanks 
shall  bo  strengthened  with  pieces  of  angle  iron.  Cleaning 
tanks  are  not  galvanised.  * — 

Heating  oj  Tanks. — The  heating  of  thg  tanks  must  be 
taken  into  consideration  when  the  lay-out  of  the  plant  is 
considered.  Where  steam  is  available,  the  heating  of  tanks 
can  be  carried  out  under  excellent  conditions,  both  with 
economy  and  cleanliness.  If  the  plating  shop  is  erected 
in  a works, 1 in  close  proximity  to  a steam  range,  then  a 
supply  of  st-*am  mav  be  taken  from  the  range  to  the  tanks. 
The  method  of  heating  is  to  place  a number  of  coils  in  the 


turns,  or  coils,  on  the  bottom  of  a tank.  From  this  it 
will  be  seen  that  the  heating  effect  will  depend  upon  the 
size  of  the  tank  and  the  number  of  turns  or  coils  in  the 
pipe.  In  other  words,  it  will  depend  upon  the  area  of  the 
heating  element. 

If  no  main  steam  range  is  available,  it  will  be  found. to 
be  very  economical  to  have  a small  vertical  boiler  fitted 
from  which  a supply  of  steam  rtiay  be  obtained  for  an 
indefinite  period.  By  this  it  will  be  understood  that  the 
whole  of  the  tanks  and  pans  must  be  taker,  into  consider- 
ation When  selecting  a boiler.  The  capacity  of  the  boiler 
should  be  correctly  ascertained  and  compared  with  the 
consumption  of  the  pans  land  tanks.  This  is  most  essen- 
tial because  it  should  be  remen :beied  that  the  contents  of 
the  cleaning  tank  must  be  almost  boiling  point  before 
plating  can  be  commenced. 

Hot-Waler  Tanks. — Several  of  these  will  be  needed.  The 
supply  of  hct  water  to  these  is  not  a difficult  proposition  if 
gas  is  fitted  in  the  plating  shop.  A geyser  will  supply 
water  to  a main  tank  from  which  hot  water  may  be  drawn 
to  the  hot-wrater  tanks  as  necessary.  Hot-water  tanks  are 
made  of  wrought- iron,  strengthened  inside  with  -angle  iron, 
and  the  wffiole  thoroughly  galvanised. 

Sawdust  Pans. — The  use  of  sawdust  pans  in  a plating 
shop  is  most  essential.  Since  the  sawrdust  is  continually 
being  disturbed  with  wret  material,  it  is  essential  that  some 
method  should  be  adopted  to  keep  the  sawdust  dry*.  There- 
fore, sawrdust  pans  generally  have  a false  bottom  w'hich 
will  enable  the  sawdust  to  he  heated  with  either  steam  or 
gas.  If  steam  fieated,  all  that  is  necessary  is  a few'  coils 
of  pipe.  With  gas,  however,  where  the  flame  is  played 
direct  on  to  the  bottom  of  rhe  pan,  the  false  bottom  has  to 
be  filled  with  water  to  prevent  the  sawdust  from  burning. 

Scouring  Pans  or  Troughs. — A number  of  these  will  be 
required  according,  again,  to  the  capacity  of  the  plant. 
They  are  made  of  very  stiff  boards,  bolted  together  outside, 
and  lined  with  sheet  lead  inside.  In  supplying  water  to 
these  troughs  a certain  amount  of  method  should  be 
adopted.  That  is,  the  supply  pipe  should  be  as  central  as 
possible,  and  its  size  should  be  reduced  as  it  passes  each 
trough.  In  this  manner  each  trough  will  get  its  correct 
complement  of  water  irrespective  of  the  number  of  taps 
wrhich  may  be  on  at  once.  A plug  should  be  fitted  in  the 
bottom  of  the  trough,  and  an  overflow  hole  in  the  side  near 
the  top.  Wooden  boards,  to  build  a complete  platform, 


should  be  fitted  with  ledges  underneath  them  so  that  they 
are  quite  rigid  when  placed  on  the  top  of  the  trough.  A 
number  of  these  boards  should  be  used  so  that  platforms 
of  various  widths  may  be  built  up.  The  platform  is,  of 
course,  for  the  work  to  'be  sebured  upon. 

Dipping  Pans. — These  are  made  of  highly  vitreous  earthen- 
ware or  porcelain.  Three  or  four  will  be  quite  ample 
for  an  average  size  plating  plant.  They  are  used  to  contain 
acids  such  as1  nitric  acid,  etc.  They  should  be  provided 
with  a closely  (fitting  cover  to  prevent  the  fumes  from 
rising  when  they  are  not  in  use. 

(Td  be  continued .) 


THE  MAZDA  WINDOW  DISPLAY. 

The  B.T.-H.  Co.,  Ltd.,  have  produced  a very  fine  Mazda 
Window^  Display,  which  has  been  designed  not  merely  to 
advertise  Mazda  lamps  effectively,  but  also  to  permit 
of  its  being  rapidly  ana  conveniently  installed  in  any  kind 
or  size  of  window.  It  can  be  erected  in  a few  minutes, 
and  it  is  not  necessary  for  the  window  to  be  cleared  for 
its  reception.  The  display  consists  of  a number  of  separate 
articles,  which  may  be  arranged  in  different  ways,  thus 
giving  scope  for  variety  of  treatment.  The  items  com- 
prised are  one  papier  m&ch^  model,  two  feet  high ; one 
three-sided  cardboard  screen  printed  in  three  colours;  six 
pyramidal  lamp  stands;  two  Mazda  revolving  lamp  shades; 
two  mounted  showxards,  each  printed  in  12  colours.  One 
showcard  is  reproduced  from  a humorous  drawing  by 
Heath  Robinson,  and  the  other  is  an  impressive  symbolic 
design  by  the  famous  artist,  Septimus  Scott. 

The  general  colour  scheme  is  harmonious — wedgewood 
blue  and  orange  chrome  predominating — the  whole  pre- 
senting an  artistic  and  dignified  appearance  calculated  to 
arrest  the  attention  of  passers-by. 

A limited  number  of  these  displays  are  available  for  dis- 
tribution to  dealers  who  stock  Mazda  lamps.  The  displays 
are  lent  for  a fortnight  and  must  then  be  returned  to  the 
company.  Further  information  on  this  matter  may  be 
obtained  from  the  Advertising  Dept,  of  the  British  Tbomson- 
Houston  Co.,  Ltd.,  77,  Upper  Thames  Street,  E.C.4,  or 
from  the  company’s  nearest  branch  office. 
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THE  ENGINEERING  EXHIBITION. 

[Concluded  from  page  526.) 

Among  the  other  exhibits  of  electrical  interest  in  the 
Exhibition  at  Olympia,  which  closed  on  Wednesday,  were 
the  following.: — Various  electrical  and  engineering  speci- 
alities, including  electric  drills,  small  motors,  dynamos, 
lighting  and  starting  equipments  for  motor  yehicles,  etc., 
by  W.  White,  of  225,  Barcombe  Avenue,  S.W.2,  and  a 
somewhat  similar  display  by  Dieny  and  Lucas,  of  329,  High 
Holbom,  W.C.i.  Speciments  of  various  wires  and  cables 
were  shown  by  the  Concordia  Electric  Wire  Co.,  Ltd.,  of 
Trent  Mills,  New  Sawley,  Derbyshire. 

/Much  interest  was  taken  'in  the  stand;  occupied  by 
Vikings-Tenax,  Ltd.  (10,  Wigo  Street,  Regent  Street, 
W.i),  where,  besides  a selection  of  electrical  material 
of  Danish  manufacture,  beaten  copper  work,  lathes  and 
other  machinery',  Samples  were  shown  of  ‘files  taken  from 
the  scrap  heap,  and  resharpened  by  a process  without  de- 
tempering or  obliterating  the  maker’s  name  or  other  marks 
in  any-  way.  TOe  process  was  not  divulged,  but  it 
is  not  . sand-blasting.  We  are  inclined,  however,  to 
the  belief  that*  it  is  in  some  manner  a chemical  process, 
but  whatever  it  is,  if  a file  is  worn  down  so  as  to  become 
useless  it  can  be  re-sharpened  so  as  to  be  in  a condition 
to  stand  up  to  practically » the  same  amount  of  work  as  a 
new  file  of  the  same  make.  Damaged  files  are  re- 
sharpened for  rough  work  only,  as  the  elimination  of 
blemishes  would!  tend  to  make  the  hie  too  light,  and,  of 
course,  would  cost  more.  We  understand  that  a number 
of  large  file  users,  including  railway,  tramway  and  omni- 
bus companies  and  other  engineering  concerns  are 
customers  of  the  V.-T.  Co.  Prices  are  quoted  for  re- 
sharpening in  dozen  lots  and  upwards. 

A hew  aluminium  solder,  called  “ Alubon,”  was  shown  by 
the  Melvin  Engineering  Co.,  Ltd.  (5,  Old  Compton  Street 
W.i).  It  requires  no  flux.  To  use,  the  parts  to  be  re- 
paired must  be  thoroughly  cleaned  and  finished  with  a 
rough  file,  then  heated  and  “timied”  with  Alubon  separ- 
ately, using  a coarse  scratch  brush  to  clean  off  excess 
solder./  Lhe  parts  to  be  joined  are  then  set  firmly  in  posi- 
tion, the  joint  heated,  and  more  Alubon  run  over  the 
“ tinned”  parts.  It  is  most  important  that  the  job  be  not 
disturbed  in  any  way  until  the  solder  has  set.  Blow-holes 
and  cracks  in  castings  can  be  repaired  in  a similar  way. 

Included  in  a display,  of  electric  lighting,  heating  hnd 
cooking  appliances,  the  Thunbury  lCo.  (pi,  St.  George’s 
Square,  Westminster,  S.W.i)  showed  the  Wallace  reading 
lamp.  This  is  a unique  device,  which  comes  to  pieces  in  a 
most  ingenious)  manner  and  packs  up  most  conveniently 
for  travelling  use.  It  can  be  used  either  standing  on  its 
base  or  hung  on  chair  back,  bed,  dressing  table,  etc.,  by 
means  of  a spring  clip  concealed  in,  the  base.  Another 
novelty  was  a cigar  or  pipe  lighter  of  artistic  design,  so 
arranged  that  the  glower  only  glows  when  the  device  is 
lifted  off  its  place  of  rest.  The  company  also  showed 
“Aurora”  colour  changing  and  flashing’  signs.  These  are 
made  in  various  forms  of  ground  glass,  behind  which  is 
an  electric  lamp  with  a tube  of  coloured  mica  suspended 
round  it.  Little  vanes  at  the  top  cause  the  tube  to  be 
rotated  by  the  ascending  hot  air  currents  from  the  lamp. 
By  the  provision  of  a thermal  flasher  the  lamp  maV  also 
be  switched  on  aftd  off,  so  adding  to  the  effect.  The 
principle  is  also  applied  to  an  electrit  radiator.  The  Wizza 
spark  intensifier,  also  supplied  bv  the  Thunbury  Co.,  for 
use  in  internal  combustion  engines,  makes  use  of  the  fact 
that  the  introduction  of  a spark  gap  between  magneto  and 
plug  increases  the  intensity  of  the  spark  across  the  plug 
points.  The  body  of  the  device  consists  of  a vulcanite  tube 
into  which  two  substantial  brass  points  are  introduced.  A 
hole  is  drilled  in  the  vulcanite  casing,  so  that  the  spark 
gap  is  visible.  A strip  of  brass  secured  to  the  base  of  the 
device  is  brought  out  at  right  angles  and  drilled  to  slip  over 
the  plug  terminal,  whilst  another  and  longer  strip,  to  which 
an  insulated  knob  is  secured,  is  carried  down  to  form  a plug 
tester.  A glass  tube  surrounds  the  brass  points,  which 
are  set  about  1 /6^  in.  apart. 


The  “Astral”  electric  light  intensifier  (M.  L.  Slaughter 
and  Co.,  Ltd.,  of  91,  Victoria  Street,  S.W.i)  is  a reflector 
of  unbreakable  material  with  a good  reflecting  surface. 
It  is  well  designed  so  as'  to  slip  over  the  cctjx.and  rest  on 
the  glass  bulb  of  a metal  filament  lamp  to  concentrate  the 
light  in  the  direction  of  the  pip.  The  Faraday  House  Test- 
ing Laboratories  issued  the  following  report: — 

“ The  Astral  Intensifies  which  was  cone-shaped,  2 in.  deep 
and  5i  in.  diameter  at  the  bottom,  was  placed  on  a 60-w'att 
Ediswan  Lamp,  the  dop  of  the  intensifier  being  approxi- 
mately 2 in.  below  the  lamp  top..  The  illumination  on  a 
screen  vertically  below  the  lamp  andN  placed  at  a distance 
of  3 feet  from  it  w*as  measured  and  found  to  be  24.0  foot 
candles . The  illumination  was  also  measured  with  the 
same  lamp,  but  with  the  Intensifier  removed  and  in  the 
•same  vertical  direction  as  before.  The  illumination  was 
then  found  to  be  only  0.7  foot  candles . The  illumination 
given  bv  the  lamp  in  this  direction  with  the  Astral  Intensi- 
fier is  therefore  34J  times  greater  than  without  it.” 

The  /Hotpoint  (Electric  Appliance  Co.,  Ltd.  (21  Berners 
Street',  W.i),  showed  a comprehensive  selection  of.  “Hot- 
point” heating  and  cooking  apparatus,  the  “ Premier” 
electric  suction  cleaner,  the  “Hotpoint- Walker”  electric  dish 
washer  and  the  “Aerobell”  clothes  washer.  This  com- 
prises two  vacuum  cups  to  which  a rotational  and  up  and 
down  movement  is  given.  They  are  housed  in  a cylindrical 
copper  tub  on  three  legs,  the  driving  motor  and  gears  being 
underneath  and  well  housed.  A multi-positional  wringer, 
complete  with  control  lever  and  safety  release,  is  also  con- 
veniently affixed.  The  suction  mechanism  of  the  washer 
gently  forces  the  soapy  water  through  the  clothes  on  each 
downward  stroke  and  draws  it  up  on  the  upward  stroke. 
At  the  end  of  each  upward  stroke — when  the  vacuum  cups 
are  entirely  clear  of  water  and  clothes— they  revolve  a 
fraction  of  a turn  before  coming  down  again.  The  clothes 
Ithemselves  are  kept  in  constant  motion  turning  over  and 
over.  Therefore  all  of  them  come  under  the  gentle  clean- 
sing action  of  the  cups.  There  is  none  of  the  wear  and 
tear  due  to  dragging  or  forcing  the  clothes  over  a hard 
surface.  It  is  claimed  that  the  “Aerobell”  will  cleanse  the 
heaviest  blankets,  and  the  daintiest  fabrics  with  equal 
effectiveness  and  without  the  slightest  injury. 

Vacuum  Cleaners  and  the  “Laundry  Queen”  washer  were 
also  demonstrated  by  the  Northern  Steel  and  Hardware  Co*, 
Ltd.  (9,  South  Parade,  Deansgate,  Manchester),  and  the 
Well-known  “Daisy”  vacuum  cleaners  by  the  “ Daisy” 
Vacuum  Cleaner  Co.,  Ltd.  (Leamington  Road,  Gravelly 
Hill,  Birmingham). 

Theo  and  Co.  (6  and  6a,  Hatton  Garden,  E.C.i)  showed 
their  latest  designs  of  “Electric- Automate”  self-generating 
hand!  lamps.  They  comprise  a complete  dynamo  electric 
generator  and  lamp  in  a small,  conveniently-designed  case. 
By  means  of  step-up  gearing  and  a rachet  arrangement 
a hand  lever  or  chain  rotates  a permanent  field  magnet, 
the  current  thereby  generated  in  the  stationary  armature 
passing  direct  to  the  lamp.  The  sets  are  made  up  in 
different  forms  for  carrying  in  the  pocket,  for  policemen, 
postmen,  cycle  lighting,  signalling  (throughl  red  and  green 
glass),  inspection  purposes,  etc.  The  pocket  lamp  weighs 
only  12  oz.  Sections  of  the  lamp  and  component  parts 
were  also  shown.  We  understand  that  the  lamps  are 
guaranteed  for  six  months.  1 


Caerphilly. — Mr.  William  Spickett,  the  clerk  to  the  U.D. 
Council,  has  advised  that  body  that  it  was  impossible  for  the 
Council  to  take  debentures  in  the  South  Wales  Power  Co.,  Ltd. 
Onfe  of  the  members  urged  the  Council  not  to  undertake  the 
generation  of  current,  as  the  price  they  would  have  to  charge 
would  be  prohibitive.  The  question  has  been  deferred. 

Ediswan  at  Sta. — At  the  request  of  Captain  William^,  biologist 
to  the  Shackleton-Rowett  Expedition,  a ioo  C.P.  “ Pointolite  ” 
outfit  has  been  provided  for  his  use  by  The  Edison  Swan 
Electric  Co.,  Ltd.  The  " Pointolite  " Lamp  was  considered 
by  Captain  Williams  to  be  the  best  possible  source  of  light  for 
critical  examination  and  microscopic  work. 
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CREDA  Bowl  Fire 
Produces  Sales 
as  well  as  Heat. 

Just  think  of  the  effect  of  the  cheery  bright  red  glow  of  the  Creda 
Bowl  fire  on  a crowd  of  half-frozen  people,  if  it  was  placed  in  a pro- 
minent position  in  your  window.  As  the  centre  of  a simple  window 
display  it  could  not  help  but  sell  and  keep  on  selling.  It  is  the 
finest  local  heater  yet  produced.  Beautifully  finished,  and  the 
reflector  is  of  solid  heat-giving  copper.  The  price  is  attractive, 
50s.  complete  with  flexible  and  adapter,  subject  to  a liberal  discount 
to  the  trade.  Special  discounts  for  quantities  of  complete  fire. 


Spares  : — Spiral  only,  3s. 

Complete  element,  comprising  porcelain  spiral,  rods  and 
shock  springs,  ready  for  fixing,  7s.  6d. 

Order  your  Creda  Bowl  fires  now. 


CREDENDA  CONDUITS  Co.,  Ltd., 

Whitehouse  St.,  Aston,  Birmingham. 


BAXTER  & CAUNTER,  LTD., 

219, Tottenham  Court  Road,  London,  W.i. 
CABLES  ONLY, 

Chitty  Street  Works, 

Tottenham  Court  Road,  London,  W.  1. 
Mr.  R.  FOSTER, 

196,  Deansgate,  Manchester. 

THE  FAIRLESS  ENGINEERING 
SUPPLIES  CO.,  LTD., 

Allison  Street,  Stockton-on-Tees. 


Mr.  W.  A.  RODERICK, 

Russell  Buildings, 

St.  Mary  Street,  Swansea. 

CRE9ENDA  CONDUITS  CO.,  LTD., 
95-97,  Waterloo  Street,  Glasgow. 

LAWSON,  TURNBULL  & CO.  LTD.. 
8 18,  Mealmarket  Street,  Aberdeen. 

J.  F.  IRVINE  & CO.,  LTD., 

City  IJall,  Dock  Street,  Dundee. 


CIMP^ 


“TERRA-GRIP 

THE  NEW 

CONTINUITY  SYSTEM. 
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This  system  has  been  introduced 
to  provide  a cheaper  means  of 
effecting  ample  and  permanent 
electrical  conductivity  in  ordin- 
ary close  joint  conduit  installa- 
tions than  is  possible  with  the 
Simplex  Hexagon  Grip  Con- 
tinuity System  ; in  fact  an 
installation  erected  on  this  system  coats  but 
little  more  than  one  on  the  plain  socket  joint 
system. 

DESCRIPTION : 

Each  outlet  of  every  fitting  has  a drilled 
screw  and  tapped  boss  for  housing  a steel 
screw  of  the  formation  shown  in  Fig.  1. 


Fig.  a. 


After  the  conduit  is  inserted  into  the  outlet  of  the  fitting  the  screw  is 
driven  home,  and  by  virtue  of  its  structure  the  cup-shaped  projection  of 
the  screw  on  making  contact  with  the  conduit  expands  as  shown  in  Fig.  2. 
In  expanding  the  enamel  is  automatically  scraped  ofl  the  conduit,  thus 
ensuring  a degree  of  continuity  which  is  obtained  with  no  other  system  on 
the  market  except  by  actually  scraping  off  the  enamel  before  insertion. 

Further,  the  expansion  of  the  cup-shaped  projection  automatically  locks 
the  screw  in  position,  thus  making  it  impossible  to  loosen  under  vibration. 
This  constitutes  a very  important  advantage  of  the  “ Terra-Grip ” Con- 
tinuity System,  and  is  a feature  due  solely  to  the  peculiar  formation  of 
the  “ Terra-Grip  ” Screw  and  is  to  be  found  in  no  other  system. 

TESTS: 

Conductivity  tests  on  “Terra-Grip”  junctions  have  been  carried  out 
by  the  Electrical  Engineering  Department  of  the  University  of  Birmingham, 
by  measuring  the  potential  drop  in  millivolts  across  a number  of  conduit 
“ Terra-Grip  ” junctions  in  series. 

Currents  up  to  40  amperes  were  passed  through  the  oonduit  and  junctions 
and  the  average  resistance  per  junction  was  found  to  be  only 

THREE  TEN-THOUSANDTHS  OP  AN  OHM, 

thus  proving  the  remarkably  good  conductivity  of  the  “Terra-Grip” 
junctions. 


SIMPLEX  CONDUITS  LTD. 

HKAD  OmCK  AND  WORKS  > 

GARRISON  LANE,  BIRMINGHAM. 

LONDON  1 113*117,  CHARING  CROSS  ROAD,  W.C. 
AND  AT  14  BRANCHES. 
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De£/ery 

WE  give  the  quickest  delivery  consistent  with 
good  quality  in  every  case.  Standard 
types  can  practically  always  be  delivered 
from  stock>  For  special  cables  we  never  try  to 
get  an  order  by  promising  a delivery  it  is  uncertain 
we  can  keep.  It  is  better  to  quote  a delivery  time 
we  can  keep,  even  if  it  seems  long,  than  to  quote  a 
quick  time  we  cannot  keep  so  as  to  get  the  order.  \ 

W.  T.  Henley’s 
Telegraph  Works 
Co.,  Ltd., 

Blomtield  Street, 

London,  E.C.2. 


HEJMLE.Y 

CABLES 


JOM  0AKEY  * SMS.  LTD. 

MANUFACTURERS  OF 

EMEBY,  EMERY  CLOTH,  EMERY  PAPER, 

CABINET  GLASS  PAPER,  GLASS  CLOTH, 
BLACK  LEAD,  PUMICE,  CROCUS,  TRIPOLI. 
ROUGE,  Sec, 

Musft  “ Ftaritk  TwOM”  Emuj  Ctoth. 


PUNT  A GARNET  PAPER  IN  ROUS, 


N )W*  taw  hr  ls-tau.  Hfe-,  M fe,  IMl,  4th-,  11  ta.,  * 41  fcu,  vMft. 

mWELUMTM"  emery  wheels. 


nuawmi  mm  a m bums  iw  sou,  unu,  u.  l 

ALL  BRITISH  MABI. 


CASING  AND  CAPPING 


BLOCKS.  CLEATS, 

BOARDS  FOR  SWITCHES 

in  Stock  and  made  to  an  w doaifa, 

ACCUMULATOR  CASES 

and  BATTERY  BOXES 
Mad*  to  Ordor. 


J.  F.  & G.  HARRIS,  LttL, 


Timber  Merchants  and  Moulding  Manufacturers, 

sawing.  planing.  moulding  a general  woodworking  milu 

SS*,  WILSON  ST.,  FINSBURY,  LONDON,  E.C. 

TikikiM  No.  t list  I*ndon  WalL  FImm  write  lor  Iilnatratad  Prioe  lift* 


ffiBROS 


AC. 

AMO 

D.C. 

MOTORS 


Electric  Motor 
Specification 


price  list  n«  e 


WOULD  YOU  LIKE  A COPY  ? 

SAND  PITS  BIRMINGHAM. 


“HIGBRO.”  B’HAM. 


CENTRAL  1648  BCH.  EX. 


265,  STRAND,  LONDON,  W.C.2 


CITY  5956. 


Digitized  by  LrOOQie 


September  30.  1021 


ELECTRICITY, 


T9  m *UMM 

■miBioui  it  |iUisM  mrj  Vriiir.  tai,  tf  trimilt  «a  nl»  lithi 
laMpii  Muj  > II— Rrlillt  isi  lltw— f—tt  mi  ibi  4tj.  St  ba 

* wry  lar|t  Mto  IhrnglMBl  tk«  ViiUi  l m viU 

••  la  tk#  BritUk  Cil—if  Mi  AhnU. 

Hm  IRRr  4—  a«t  kali  klsaatlf  r— tiklt  far  tpiti—  tipruti  ky 
Mirktaal  — atrikitar a,  Mr  4—t  kt  a— warily  MmUiy  kia—lf  witk 


543 

the  pump  had  sucked  dry  weeks  ago,  and  that  they 
were  dependent  on  cottage  neighbours^  in  whose  small 
pond  there  still  remained  a few  gallons  of  the  precious 
fluid.  Evidently  hydro-electric  schemes  are  not  des- 
tined to  flourish  in  this  part  of  the  British  Isles. 


Qmk—  ta  wklak  mm  aatwar  it  i—airad  mat t ka  —aamptniad  ky  m 
•M.  alaatp  for  raply.  Wkaa  aaatMara 4 af  aaftoiaat  iBtkraat  tka  uiwn 
wOt  yikkakly  i#ya*t  ia  tka  yafar. 

Maw  ad—rlitamaata  far  tka  AiapUyad  — I— t mm<i  attaratiaaa  to  axltfUf 
—at  nut  raaak  tka  pukUsklng  affloa  not  latar  thmm  tha 
tot  paat  Tmmmdmj  mmormimg,  la  ardor  ta  ka  ia  tima  far  tka  iaa— 
* *a  foaowU|r  today.  Tkit  4a  iawttut.  Bata  qaatad  aa  aypU— tiaa. 
flaktariytl— .~-17t.  M.  a yaar,  it.  katf-yaar,  4t.  Ad.  a quarter  ia  advaaaa, 
paa—ca  prepaid  ia  tka  Uaitad  Kiagdom  aad  akroad. 

AM  raarit—Mao  payakla  ta  tka  Pukliakara,  S.  Enmu,  iaa  0o„  Ln., 
mm.  Maid—  La—,  Leaden,  WjPJL  Talapkaaa,  No.  Mdt  Garrard. 


Current  Topics. 


That  well-known  writer,  Mr.  Harold  Begbie,  recently 
penned  an  article  for  the  Sunday  Chronicle  on  a 
Changing  England,  which  I read 
Is  England  with  greater  interest  by  virtue  of  the 
Changing?  fact  that  I had  just  returned  from  a 
motor  tour  which  took  me  right 
across  this  country  of  ours  from  west  to  east.  I have 
not  visited  East  Anglia,  where  I was  born,  for  twenty 
.years,  and  am,  therefore,  competent  to  draw  com- 
parisons based  on  memories  of  that  part  of  England 
two  decades  ago.  I ' used  my  powers  of  observation 
freely  en  route,  and  can  say  definitely  that,  once  the 
Fen  district  is  passed,  East  Anglia  to  me  appeared 
just  the  same  as  when  I was  last  in  the  district. 
Even  the  roads  had  the  same  misleading  sign-posts, 
misdirecting  the  unwary  traveller  to  some  remote  vil- 
lage he  has  no  desire  to  visit,  and,  to  all  appearance, 
many  of  them  had  not  enjoyed  even  a coat  of  paint 
since  I last  saw  them. 


The  same  windmill  grinds  the  corn  for  which  these 
counties  are  famous,  and  the  arrival  or  departure  of 
a train  on  the  Mid-Suffolk  Light  Railway,  put  into 
commission  some  twenty  years  ago,  is  still  an  “ event  M 
•at  the  curious  little  country  stations  one  comes  across 
in  the  most  unlikely  spots.  In  my  birthplace  oil-lamps 
are  still  the  only  means  of  illumination  after  dark, 
and  up-to-date  residents  extol  the  merits  of  “ central 
•draught  ” lamps.  The  Court  House — in  my  youth  the 
Corn  Hall  or  Corn  Exchange — still  stancls,  and  is 
used  for  concerts,  entertainments,  etc.,  whilst  the 
village  is  wholly  dependent  upon  the  town  pond  for  its 
water-supply,  every  gallon  of  which  has  to  be  pumped 
by  hand.  Think  of  it,  ye  dwellers  in  modern  business 
or  industrial  centres,,  and  marvel  upon  the  contrasts 
associated  wTith  this  beautiful  country  which  is  our 
birthright.  < 


As  a tribute  to  the  healthiness  of  these  rural  sur- 
roundings, I visited  a few  old  friends  of  my  youth, 
among  them  a brisk  old  dame,  of  104,  who  w ell  remem- 
bers the  Coronation  of  Victoria  the  Good,  but  is  less 
definite  regarding  events  immediately  preceding  the 
great  war.  According  to  the  local  medico,  she  has 
the  heart  of  a woman  of  60,  Vet  exists  without  electric 
light,  gas,  modern  water-supply,  or  any  of  the  so- 
called  benefits  of  the  present  age.  Incidentally,  the 
effects  of  the  drought  were  plainly  evident  both  in 
the  Fens  and  in  East  Anglia.  I passed  miles  of  dykes 
which,  normally  flush,  were  mostly  dry  and  covered 
with  sun-burnt  vegetation.  At  one  small  inn  at  which 
I begged  water  for  my  radiator  I was  informed  that 


At  Melton  Mowbray,  a pretty  old  market  town, 
where  the  celebrated  pies  come  from,  I stayed  at  an 
old-fashioned  hunting  hotel,  where  they  fed  and 
accommodated  me4n  good  old  English  style.  Here, 
wonder  of  wonders,  was  electric  light,  supplied  through 
neat  overhead  conductors  from  a steel  works  a few- 
miles  distant.  In  keeping  with  the  old-world  character 
of  the  place,  the  hotel  boasted  a Gower-Bell  tele- 
phone, one  of  the  very  early  models  common  to  the 
public  telephone  service  of  my  youth.  Other  innova- 
tions marking  a gradual  change  were  a very  excellent 
kinema,  and  the  electrical  illuminaion  of  the  church 
and  clock-tower.  The  building  was  decorated  for 
harvest  festival,  and  the  effect  of  the  lighted  interior 
on  a fine  autumnal  evening  wns  very  striking. 


From  Melton,  through  busy  Loughborough,  to  still 
busier  Derby,  along  the  London  Road,  one  passes, 
as  it  were,  from  the  nineteenth  to  the  twentieth  cen- 
tury, and,  passing  through  the  streets  of  the  latter 
town  on  Monday  morning,  the  only  blot  on  the  land- 
scape .was  the  obvious  preponderance  of  unemployed 
and  the  queue  at  the  Labour  Exchange.  After  all 
that  they  have  gone  through  for  the  sake  of  England, 
it  is  sad  to  see  so  many  of  these  well-set-up  examples 
Qf  the  youth  of  our  country  seeking  the  wherewithal 
to  live  and  enjoy  existence.  Let  us  hope  fhat  a way 
will  soon  be  found  out  of  the  impasse  created  by  the 
collapsed  exchanges  which  are  crippling  our  export 
trade,  and  that  we  shall  soon  once  more  respond  to 
the  call  for  British  ^foods  from  overseas. 


America  is „ the  birthplace  of  big  ideas,  and  it  is 
therefore  scarc^M  Surprising  to  learn  that  electrical 
energy  has  been  successfully  trans- 
MiUion- volts  niitted  at  the  abnormal  potential  of 
Transmission.  1,000,000  volts  at  Pittsfield,  Massa- 
chusetts, U.S.A.  This  record  feat 
has  been  accomplished  by  the  engineers  of  the  General 
Electric  Company  of  U.S.A. , and  may  mark  the  be- 
ginning of  a new’  era  in  electric-power  transmission. 
According  to  the  meagre  reports  so  far  available,  the 
insulation  and  other  physical  difficulties  have  been  suc- 
cessfully overcome,  although  a minimum  limiting  dis- 
tance of  fifteen  feet  is  mentioned  as  necessary  clear- 
ance around  the  “ live  ” conductors,  which  were  of 
tubular  form,  four  inches  in  diameter.  This  is  an  in- 
teresting example  of  history  repeating  itself,  as  it  will 
be  recalled  that  the  early  Ferranti  experiments  in  high- 
tension  distribution  were  accomplished  with  the  aid 
of  tubular  copper  conductors,  founded  on  the  theory 
that  electricity  flows  only  along  the  surface  of  such 
conductors. 


The  generation  and  maintenance  of  such  a high 
pressure,  writh  “ beef  ” behind  it,  is  no  mean  accom- 
plishment, having  regard  to  the  insulation  problems 
involved  in  generator  and  transformer  windings,  and 
the  fact  that  at  such  enormous  pressures  even  dry  air 
becomes  some  sort  of  conductor  of  electricity.  If  this 
early  success  is  followed  by  a practical  development  of 
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the  principle  of  very  high-voltage  transmission  we 
would  appear  to  be  approaching  the  point  where 
4 ‘ wire  ’ * and  4 4 wireless  ? * principles  become  . inter- 
linked, for  at  potentials  of  the  order  of  a million  volts 
both  Herzian  waves  and  dynamo-electric  forces  must 
be  closely  allied.  In  this  connection  it  is  interesting 
to  note  that  at  a recent  convention  of  the  American 
Institute  of  Electrical  Engineers  Mr.  Frank  S.  Baum, 
a consulting  engineer  of  San  Francisco,  presented  an 
exhaustive  paper  on  the  subject  of  high-voltage  trans- 
mission, in  which  he  recommended  the  adoption  of 
220,000  volts  and  60  cycles  for  long  lines,  and  dis- 
cussed the  regulation  of  lines  up  to  800  miles  in  length. 


Looking  into  the  future  and  drawing  somewhat  on 
the  imagination,  one  can  mentally  depict  the  beautiful 
spectacle  presented  by  a network  of  these  high-tension 
transmission  lines  after  dark.  Even  at  present  volt- 
ages as  adopted  in  U.S.A.,  the  eighty  miles  of  trans- 
mission line  which  supply  current  from  Niagara  to 
Buffalo  can  be  seen  vividly  glowing,  owing  to  the 
corona  effect  or  static  discharge  which  is  constantly 
going  on  along  the  route  followed  by  the  overhead  con- 
ductors. In  one  report  of  the  million-volt  experiment 
it  is  stated  that  spectacular  experiments  were  con- 
ducted within  the  Pittsfield  power-house,  the  pressure 
of  the  current  being  computed  from  the  length  of  the 
gap  it  was  able  to  leap  between  two  points  in  the 
circuit.  As  the  voltage  was  44  stepped  up  ” by  specially 
constructed  transformers,  the  spark-gap  gradually 
widened  until,  finally,  a brilliant  blue  flame  was  leaping 
no  less  than  fifteen  feet  through  the,  air.  Some  spark  ! 

Elektron. 


J.P.  MINING  CABLE  BOXES. 

Some  standard  cable  boxes  for  use  in  coal  mines  are 
dealt  with  in  a new  revised  list  (No.  J.B.i),  issued  by 
Johnson  & Phillips,  Ltd.  (Charlton,  S.E.  7).  The  Univer- 
sal distribution  box  illustrated  in  Fig.  1 is  designed  for 
erecting  on  walls,  roofs,  or  inbyes  of  the  workings,  and 
is  suitable  for  twin  cables  up  to  7/.064  S.W.A.  or  D.W.  A., 
and  can  be  arranged  for  distributing  one,  two,  three  or 
four  ways.  The  construction  being  clearly  shown,  there 
s no  need  for  further  description.  A bulkhead  fitting  can 
be  used  instead  of  the  well-glass  fitting  if  desired,  or,  of 
course,  a cover  can  be  substituted  for  the  fitting. 

The  Gate  End  box  shown  in  Fig.  2 (closed)  and  Fig.  3 
(open)  is  so  designed  that  the  interior  can  be  arranged 
for  two  or  three  poles,  consisting  of  the  J.  & P.  patent 
quick  make  and  break  knife  switches,  externally  operated  ; 
also  with  fuses  with  standard  porcelain  handle,  renewable 
type,  or  with  cartridge  fuses  if  preferred.  The  plug  for 
trailing  cables  has  armouring  clamp  and  stuffing  glands 
and  can  be  filled  with  compound.  Each  plug  is  fitted 
with  an  earth  pin,  which  makes  contact  before  and  breaks 
contact  after  the  pole  pins.  The  plug  can  only  be  intro- 
duced one  way  into  the  socket,  thus  insuring  against 
accidents.  A special  feature  is  the  interlocking  gear.  As 
every  portion  is  inside  the  case  it  cannot  be  damaged. 
Further,  the  whole  is  controlled  by  the  movement  of  the 
switch  handle ; the  cover  cannot  be  opened  when  the 
switch  is  in  circuit  or  the  switch  operated  when  the  cover 
is  open.  The  same  remarks  also  apply  to  the  plug,  for 
this  cannot  be  removed  while  the  switch  is  in  circuit,  or  the 
switch  operated  when  the  plug  is  removed,  and  as  the 
blades  of  the  switchTare  dead  when  the  circuit  is  open, 
absolute  safety  is  insured. 


Various  disconnecting  and  dividing  boxes  are  described 
in  the  list  referred  to  above,  while  the  Company  intimates 
that  it  is  always  open  to  manufacture  to  special  require- 
ments. 


Fig.  2.  Fig.  3. 


Partnership. — A partnership  is  announced  between  Sir  Charles 
Bright,  F.R.S.E.,  M.I.E.E.,  F.I.Radio.E.,  M.Inst.T., 

Mr.  A.  Hugh  Seabrook,  M.I.Mech.E.,  M.I.E.E.,  Consulting 
Engineer  (late  Chief  Engineer  and  General  Manager  to  the 
St.  Marylebone,  London  and  other  Electric  Supply  undertakings). . 
Mr.  A.  J.  Stubbs,  M.Inst.C.E.,  M.I.E.E.  (late  Assistant  Engineer- 
in-Chief  H.M.  Post  Office)  and  Lt.-Col.  H.  W.  Woodall,  C.I.E., 
M.Inst.C.E.  (Director  and  Consulting  Engineer  of  Gas  and 
Water  Companies)  under  the  style  of  Sir  Charles  Bright  and. 
Partners,  Consulting  Engineers,  with  offices  at  146,  Bishopsgate, 
E.C.  2. 
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TELEGRAPHY.— GRADE  I.  (1921). 


Being  Solutions  to  the  Questions  set  by  the  City  and 
Guilds  of  London  Institute  in  the  Grade  I.  Examination 
in  Telegraphy  held  in  April , 1921. 

( Continued  from  page  460.) 

Q.  4. — A full  earth  fault  exists  on  an  overhead  line 
between  two  stations  30  miles  apart.  How  would 
you  te$t  to  determine  the  position  of  the  fault  from 
one  of  the  stations  ? Give  a diagram  of  the  connections. 
The  resistance  per  mile  of  the  conductor  is  known. 

A.  4.— The  distance  of  the  fault  may  be  found  by 
means  of  a Wheatstone  Bridge  set  joined  up  as  shown 
in  Fig.  i,  the  distant  end  of  the  faulty  wire  being 
disconnected. 


Vr«r«o*J‘ 


Distant 

station 


as  shown,  and  d the  resistance  required  in  the  arm 
CD  for  a balance,  by  the  principle  of  the  bridge  we 
have 

b x (L-x)  = a x (d  + x) 

.*.  x (a  + b)  - bL~  ad 

, * bL-  ad  . x 

whence  * = yyy (i) 

If  the  ratio  arms,  a and  b9  are  made  equal,  equation 
(1)  reduces  to 

L-d 

x = 

2 

Dividing  the  resistance  of  the  wire  by  the  number 
of  ohms  per  mile,  the  distance  in  miles  of  the  fault 
from  the  testing  station  is  obtained. 

For  example,  suppose  the  loop  resistance  L was 
found  to  be  900  ohms,  and  for  a balance  in  the  second 
part  of  the  test  d was  352  ohms.  Then  if  the  faulty 
wire  had  a'  normal  resistance  of,  say,  14  ohms  per 
mile,  and  was  of  uniform  material  and  gauge,  we  have 

90a- 352  448  , 

*=  - = — — = 224  ohms. 

2 2 

and  the  distance  to  the  fault  from  the  testing  station 
224 

would  be  equal  to  - = 16  miles. 

(To  be  continued .) 

CONDUIT  WIRING. 


The  bridge  is  balanced  in  the  usual  way,  and 
assuming  that  the  ratio  arms  AB  and  AC  are  equal, 
then  the  resistance  unplugged  in  the  arm  CD,  to  effect 
the  balance,  will  be  equal  to  the  resistance  of  the  line 
• up  to  the  fault.  This  resistance  divided  by  the  number 
of  ohms  per  mile  of  the  faulty  wire  will  give  the  distance 
in  miles  of  the  fault  from  the  testing  station. 

The  above  method  assumes  that  the  earth  fault 
has  no  resistance.  In  order  to  eliminate  any  in- 
accuracies due  to  this  cause  it  is  preferable  to  utilise  a 
good  second  wire,  if  available,  between  the  twostations 
for  the  test,  which  is  then  made  as  follows  : — 

First  of  all  loop  the  good  and  faulty  wires  at  the 
distant  station  and  measure  their  loop  resistance  in 
the  usual  way  by  means  of  a Wheatstone  Bridge. 
Call  this  loop  resistance  L ohms. 

After  making  this  preliminary  test  join  up  the  wires 
to  the  Wheatstone  Bridge  as  shown  in  Fig.  2,  main- 
taining the  loop  connection  at  the  distant  station. 

Distant 


Then  if  x is  the  resistance  along  the  faulty  wire  to 
the  fault,  a and  b the  resistances  in  the  ratio  arms 

THE  TELEGRAPHISTS’  GUIDE.  By  Bell  and  Wilson.  New  (8th)  edition, 
revised  and  brought  up  to  date  by  a C.T.O.  expert  of  high  standing.  20th 
thousand.  Profusely  illustrated.  5s.  6d.  net,  post  free  from  Electricity 
Office.  The  standard  for  Grade  I. 


A New  Continuity  Fitting. 

To  reduce  the  cost  of  conduit  wiring  by  allowing  the 
use  of  wood  patrasseS,  ordinary  'wood  cased  distribution 
boxes  and  standard  fittings,  the  Multi-way  Patent  Earth- 
ing Clip  Co.,  44,  Weston  Street,  London  Bridge,  S.E.i, 
have  recently  introduced  in  various  patterns  a simple  but 
most  effective  device  (the  Ryeland  Multi-way  Earthing 
Clip)  for  ensuring  electrical  continuity. 


Pig.  Jm — Permanent  Type  Ryeland  Multi- way  Earthing 

Clip. 

Fig.  1 shows  the  design  used  for  effecting  continuity 
with  the  ordinary  wood  patrass  and  switch,  ceiling  rose 
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or  bayonet  fitting.  It  will  be  seen  that  it  comprises  two 
clipst  which  grip  the  conduit,  connected  by  a metallic 
strip.  Aircraft  steel  or  brass  is  used,  the  former  being 
quite, as  effective  as  the  latter,  and  also  cheaper.  The 
device  is  pressed  from  the  sheet  and  is  so  cut  that  the  edges 
of  the  clips  have  a sh^rp  edge,  which  cuts  ,most  effec- 
tively into  the  enamel  on  the  conduit.  It  is^  however, 
advised  that  the  enamel  be  roughly  scraped  or  filed.  The 
holding  screw  is  screwed  up  with  a screw-driver  only,  the 
nut  not  being  able  to  turn.  The  cjjp  can  not,  therefore, 
work  loose,  and  the  grip  is  remarkably  effective,  as  was 
demonstrated  at  the  recent  exhibition  at  Olympia,  where 
a tremendous  weight  was  supported  bv  the  clip.  Three 
holes  are  now  drilled  in  the  middle  of  the  connecting  link 
between  the  clips  to  meet  requirements  for  4-way  work. 

In  another,  design  one  clip  is  on  the  end  of  a tail-piece 


1 Ml. 


Hlo]  tj 
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Fig.  2. — Examples  of  Combination^ 
Type  Ryeland  Earthing  Clip. 


Fig.  3. 


perforated  with  elliptical*  holes,  at  half-inch  centres.  The 
tail-piece  is  made  in  various  lengths,  or  it  may  be  cut. 
Plain  pieces,  without  the  clips,  are  also  provided.  Thus 
any  number  of  conduits  can  be  connected  together,  whether 
they  come  together  in  parallel  lines,  at  right  angles,  or,  in 
fact,  at  any  angle.  Thus,  it  would  appear,  all  wiring 
requirements  are  catered*  for,  the  clips  being  made  to  fit 
all  sizes  of  conduit. 

Figs.  2 and  3 show^the  principles  involved.  By  care- 
ful design  of  the  press-tools  a minimum  waste  of  m$tal 
is  obtained,  so  that  1 the  clip  can  be  sold  cheaply.  IhtSs 
not  unsightly  in  use,  and  works  in  well  with  the  new 
Simplex  “ Terra-Grip’v  continuity  tees,  etc. 


HYDRO-ELECTRO  DEVELOPMENTS. 

At  the  recent  British  Association  meeting,  at  Edinburgh, 
the  President  of  the  engineering  section  dealt  in  his  ad- 
dress with  the  now  world-wide  important  question  of 
water-power  development.  This  w*e  are  reproducing  prac- 
tically in  full. 

In  a subsequent  paper,  Dr.  T.  F.  Wall  dealt  with  the 
long-distance  transmission  of  electrical  energy  generated 
by  means  of  tidal  power.  He  pointed  out  that  the  prob- 
lem of  the  generation  and  transmission  of  electrical  energy 
obtained  from  tidal  power  involves  serious  difficulties  on 
account  of  the  widely  varying  speeds  of  the  turbines 
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working  under  a variable  head  of  water.  For  example, 
the  proposals  of  the  Ministry  of  Transport  for  the  Severn 
schepie  comprise  the  use  of  special  direct-current  genera- 
tors driven  by  the /turbines,  the  direct  current  being  then 
converted  into  alternating  current  by  means  of  rotary 
converters  and  then  transformed  into  high-tension  current 
for  transmission. . Such  antscheme  involves  a very  large 
number.  machines  and  tends  to  make  the  proposal 
prohibitive  from  the  point  of  view  of  capital  outlay.  The 
P^] rp?.!S  °(  the  PaPer  was  to  describe  a scheme  in  which 
the  difficulty  due  to  the  variable  speed  of  the  turbihes  may 
be  obviated,  the  scheme  being  based  on  the  characteristic 
phenomena  of  quarter- wave  transmission. 


THE  IMPROVEMENT  OF  INDUSTRIAL  LIGHTING. 
By  Contractors  Selling  14  Illumination.” 

Al  great  forward  stride  in  cooperation  between  manu- 
facturing and  contracting  interests  has  recently  been  made 
by  The  Benjamin  Electric,  Ltd.,  who  are  whole-heartedly 
working  with  the  Trade  throughout  the  length  and 
breadth  of  the  land  to  Supply  ihe  demand  which  un- 
doubtedly exists  for  correct  illumination. 

Study  of  the  details  of  the  campaign  shows  that  it  is  in 
advance  of  anything  similar  so  far  attempted  by  our 
friends  across  the  water— usually  regarded  as  being  ahead 
of  the  rest  of  the  world  in  their  selling  methods — and  that 
it  is  the  logical  conclusion  of  the  earlier  steps  taken  by  the 
company’s  selling  organisation.  Full  details  are  in  the 
hands  of,  or  will  be  supplied)  to,  contractors  disposed  to 
avail  themselves  of  Benjamin  assistance. 

Briefly  put,  the  company  provide  contractors  with  a'  com- 
plete prospectus  of  the  campaign.  This  first  draws  atten- 
tion to  extracts  from  the  H.O.  Departmental  Committee 
on  lighting  in  factories  and  workshops,  and  then  describes 
what  the  company  will  do- to  assist  the  contractor  to  press 
home  to  manufacturing  interests  that,  besides  its  stimu- 
lating effect  on  output,  good  lighting  has  the  further  bene-  1 
ficial  effects  of  decreasing  spoilage,  preventing  accidents, 
improving  discipline  and  raising  the  standard  of  hygiene. 
The  necessity  for  approaching  the  right  man  in  order  to 
discuss  the  lighting  question  is  next  considered,  and  the 
importance  of  first  determining  whether  he  be  the  general 
manager,  managing  director,  works  engineer  or  buyer,  is 
most  wisely  pointed  out-  , Further  his  name  and  initials 
must  be  correctly  determined — a considerable  time  may 
have  to  be  spent  by  each  of  the  contractor’s  representa- 
tives in  drawing  up  an  accurate  list  of  selected  names. 
Before  a personal  call  is.  made,  letters,  type-written  or 
imitation  type-written,  with  the  name  and  acdress  of  the 
recipient  typed  in  if  the  area  covered  is  too  large  to  warrant 
the  separate  typing  of  each  letter,  should  be  sent  to  the 
prospective  customer  by  the  contractor.  The  Beniamin 
Company  give  the  draft  for  six  excellent  letters  of  this 
kind,  together  with  suggestions  for  time  of  posting,  the 
recording  of  replies,  etc.,  A return  postcard  should  be 

enclosed  with  each  letter.  Of  course,  the  most  important 
factor  in  the  campaign  is,  the  personal  call,  of  which  the 
company  say  in  their  prospectus  : — 

“The  primary  object  of  the  direct  mail  feature  of  the 
campaign  is  to  prepare  for  lighting  sales  rather  than  to 
make  such  sales  directly, It  is  not  to  be  expected  that 
letters  and  folders  will  induce  a great  number  of  factory 
managers  to  come  to  you 1 in  regard  to  equipping  their 
plants  with  better  lighting  , facilities.  Moreover,  vou  should 
not  expect  the  majority  of  factory  executives  on  your 
mailing  list  even  to  reply  to  your  letters  in  every  case. 
However,  you  may  be  certain  that  your  advertising 
messages  will  get  attention,  and  when  you  start  to  call  on 
each  of  these  factory  executives,  lighting  sales  will  be  more 
easily  made,  inasmuch  as  your  and  our  efforts  have  already 
paved  the  wav.’'  . . 

In  our  opinion,  the  above  exactly  but  concisely  states  the 
case,  and,  moreover,  it  applies  largely  to  the  advertising 
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of  engineering  and  labour-saving  appliances,  etc.,  in  the 
trade  and  lay  Press.  : ^ 

With  regard  to  Benjamin  advertising,  it  will  be  remem- 
bered that  a series  of  most  telling  announcements  has 
been  appearing,  while  for  the  present  season  trade  efforts 
will  be  further  strengthened  by  a new  series  equally  effec- 
tive. In  addition  the  company,  under  special  arrangements, 
provide  quantities  of  leaflets  and  folders  for  enclosing  with 
correspondence,  stickers,  catalogues,  etc.,  overprinted  with 
the  trader’s  name  and  address. 

One  of  the  best  arguments  which  a representative  can 
use  to  induce  a manufacturer  to  remodel  his  lighting  equip- 
ment is  to  show  him  exactly  how  his  present  lighting  falls 
short  of  the  mark.  Unless,  however,  his  lighting  is  pretty 
bad,  this  is  sometimes  a difficult  proposition.  It  can  be 
done,  however,  if  the  representative  has  with  him  90me 
sort  of  device  which  will  measure  precisely  the  amount  of 
illumination  which  any  plant  installation  is  furnishing. 
Such  a device  is  the  Benjamin  Lightmeter,  a handy  little 
instrument  which  will  show  instantly  the  intensity  of  illu- 
mination at  any  point.  It  is  simply  placed  on  the  floor  or 
on  a bench,  and  the  foot-candle  intensity  of  the  illumina- 
tion at  that  spot  can  be  read.  It  is  very  simple  in  con- 
struction, consisting  of  a small  case  containing  resistance 
coils,  lamps,  and  a glass  scale  on  which  foot  candles  are 
marked.  The  light  from  a small  lamp  of  known  candle- 
power  offers  a means  of  comparison  with  the  room  illu- 
mination at  the  point  where  the  Lightmeter  is  placed. 
Contractors  can  obtain-  the  use  of  one  of  these  devices, 
which  we  hope  to  describe  more  fully  in  another  issue. 

We  do  not  pretend  to  have  dealt  fully  writh  the  cam- 
paign, but  no  doubt  sufficient  has  been  said  to  interest 
those  contractors  and  dealers  who  are  not  vet  cognisant  of 
the  details,  and  we  would  advise  them  to  get  further  in- 
formation direct  from  Benjamin  -Electric.  Ltd.,  at  ‘Brant- 
wood  Works,  Tariff  Road,  Tottenham,  N.17,  where  are 
made  all  Benjamin  fittings,  reflectors  and  accessories,  and 
where  is  situated  also  the  headquarters  of  the  illuminating 
engineering  department,  which,  is  available  for  the  assist- 
ance of  contractors  and  dealers  in  the  preparation  of  light- 
ing schemes.  ^ ^ ^ 


Reviews  of  Books,  41c. 

[Book*  noticed  in  this  column  mitt  be  sent  from  Eire- 
TRtciTY  Office  to  any  part  of  the  world,  for  the  published 
price,  plus  ten  per  cent,  for  postage  (minimum  ad.-)  and 
orders  will  be  appreciated. 

Electrical  Engineering.  Bv  T.  E.  Wall.  491  pp* 
463  figs.  (Methuen.  21s.  net.)— The  purpose  of  this  book 
is  to  meet  the  demand  for  a complete  survey  in  one  volume 
of  the  principles  of  electrical  engineering,  and  the  book 
is  intended  for  students  in  Universities  or  in  the  advanced 
classes  of  technical  schools,  and  also  as  a reference  book 
for  electrical  engineers  in  practice.  It  is  essentially  a 
book  for  the  student  who  wishes  to  obtain  a wide  and 
precise  knowledge  of  the  laws  aiid  principles  of  electrical 
engineering, . but  the  necessary  mathematical  work  is  re- 
duced to  the  simplest  possible  terms,  and  the  reader  is 
helped  immensely  by  the  great  number  of  clear  diagrams. 
Without  straining  artificially  after  this  aim,  as  is  some- 
times done,  the  author  deals  with  his  subject  in  such 
manner  that  the  practical  applicatiohs  of  fundamental  laws 
and  principles  are  obvious  throughout. 

The  author  deals  first  with  the  half-dozen  fundamental 
experimental  facts  upon  which — though  it  is  not  always 
realised — the  whole  fabric  of  electrical  engineering  depends. 
Considerable  space  is  devoted  to*  the  subject  of  static 
electricity  from  the  engineer’s  point  of  view,  and  this  is 
a good  feature  of  the  book  because  the  practical  importance 
of  static  electricity  is  now  very  great  in  connection  with 
high  tension  long  distance  transmission,  graded  cables, 
wireless  telegraphy,  electrostatic  separation  of  materials, 
and  so  forth.  The  connection  between  the  phenomena  of 
magnetism  and  the  magnetic  effects  of  electric  currents 
is  made  very  clear,  and  thifc  also  we  think  to  be  a valuable 


feature  of  the  book.  The  notes  and  tables  on  the  magnetic 
and  electrical  properties  of  materials  should  give  the  reader 
a concrete  idea  of  quantities  concerning  which  he  is  often 
left  in  ignorance  by  volumes  dealing  with  the  theoretical 
side  of  electrical  engineering.  Needless  to  say,  the  theory 
is  to  most  engineers  only  of  interest  in  regard  to  its  actual 
and  possible  applications  to  practice. 

Other  features  which  render  this  book  indispensable  to 
the  present  day  student  are  the  treatment  given  to  transient 
currents,  the  method  "<yf  dealing  with  alternating  current 
problems  by  means  of  complex  quantities,  and  the  careful 
explanation  of  the  relatioris  between  electrostatic,  electro*, 
magnetic,  and  practical  units. 

YVhilst  this  book  is  intended  primarily  for  the  student* 
we  feel  confident  that  it  will  be  of  great  value  to  many 
engineers  in  practice  for  reference  when  they  are  dealing 
with  matters  involving  precise  application  of  the  principles 
of  direct  and  alternating  current  electricity,  magnetism, 
and  electro-magnetism.  

Heating  Systems.  By  F.  W.  Raynes.  Second  Edition.. 
Cloth  8vo.  324  pp.  . 158  illus.  (Longmans.  21s.  net.) — 
The  first  edition  of  Mr.  Raynes’  book  met  with  such 
success  that  a new  edition  has  been  called  for  at  a com*, 
paratively  early  date,  and  it  dbes  not  therefore  need  much 
criticism  from  us.  The  author,  who  is  the  head  of  the 
Department  of  Heating  and  Ventilating  at  the  Royal 
Technical  College,  Glasgow,  has  supplied  a book  which 
covers  the  ground  very  thoroughly,  and  we  have  no  doubt 
whatever  that  it  will  form  the  basis  of  study  for  all 
engineers  who  are  associated  with  the  developments  of 
hot  water  and  steam  heating  apparatus.  The  old-fashioned 
open  stove  was  cheerful,  but  is  not  efficient.  This  is  a 
fact  whicK  has  been  discussed  ad  nauseum • and  the  constant 
trend  of  heating  systems,  at  any  rate  for  large  units,  is 
to  have  a central  heater  with  radiators  placed  where  they 
will  give  most  efficient  results.  As  far  as  electricity  is 
concerned,  it  is  only  touched  upon  in  two  parts  of  the 
book,  namejy,  pages  15  and  23.  Due  acknowledgment  is 
madje  to  Yts  convenience  far  temporary  and-  occasional 
heating  purposes,  and  admission  is  made  that  more  can 
be  done  in  using  current  if  the  municipalities  can  see  them 
way  to  sell I it  at  a specially  low  rate.  The  diagrams  given 
hi  the  book  are  verv  clear,  and  altogether  it  is  well  worthy 
ot  the  reputation  of  the  house  by  whom  it  is  published. 


IDEAL  HOMES  EXHIBITION-GLASGOW. 

Various  firms  were  represented  at  this  exhibition  which 
was  opened  recently  bv  Lord  Blvthswood  and  the  Lord 
Provost.  It  is  promoted  bv  the  Corporation.  ' 

Western  Electric  Co.,  Ltd.,  London,  have  two  stands 
showing  labour-saving  appliances,  including  vacuum- 
sweepers,  washing  machines,  sewing  machines,  and 
domestic  motors,  in  which  they  specialise. 

Falkirk  Iron  Co.,  Ltd.,  have  a very  fine  selection  of 
‘ Fako  ” cookers,  heaters  and  grates;  and  the  Carron 
Company,  Stirlingshire,  gave  a fine  display  of  fires,  cookers, 
boiling  plates,  irons,  kettles,  etc.  -This  old-established 
works  in  Stirlingshire  is  very  much  inv-the  forefront  with 
electric  specialities  for  the  home,  particularly  artistic  de- 
signed fires.  _ 

Messrs.  C.  F.  How’deir  and  Co.,  Glasgow,  stage  the 
“ Mercury  paraffin  engine  dynamo  set  for  private  house 
lighting,  also  various  household  electric  appliances.  The 
Electric  Suction  Cleaner  Co.,  of  Victory  Works,  Croydon, 
have  a very  interesting  stand  showing  cleaners,  also  dril- 
ling machines  and  small  power  motors.  There  are  many 
electric  suction  cleaners  on  the  market,  including  the 
“Magic,”  of  Magic  Appliances,  Ltd.,  London,  the  “Gem,” 
staged  by  a Manchester  firmv  also  the  “ Hoover,”  bv  the 
Hoover  Suction  Sweeper  Co.,  Ltd.,  London.  The  Electric 
Appliances  Co.,  London,  show  the  44  Eureka  ” cleaner. 

Large  stands  are  occupied  by  the  Glasgow  Corporation 
Electricity  Dept.,  with  special  reference  to  heating,  cooking 
and  ironing  and  everything  pertaining  to  the  household. 
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Questions  sad  Answers  by  Practical  Men. 
sous. 

Qvspnovs:  We  writ*  our  rcadcrt  tc  tend  us  questions,  preferably  ess 
technical  problem*  that  have  orient  in  actual  practice.  Questions  which 
we  con  eider  ef  sufficient  interact  to  our  reader s will  either  be  replied  to 
under  " Anrwere  to  Correspondents  '*  or  replie*  will  be  incited  from  our 
reader ».  One  ehiUing  will  be  paid  lor  the  question  which  we  eeleet  for 
competitive  replie $ in  thie  column. 

▲2V0WHR8:  A lee  of  10*.  will  be  paid  for  the  anewer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best. 
In  judging  the  replies,  importance  Will  be  attached  to  clearness  and  con- 
ciseness, as  well  as  accuracy.  The  Editor  * reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion p>  the  anewers 
teceeted  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  thetr  manuscripts,  if  unaccepted , should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript . Com- 
petitors may  adopt  a " nom  de  plume,"  but,  both  in  the  cate  ef  questions 
and  answers,  the  competitor’s  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  ef  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies . The  Editor's  decision 
is  Anal. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  price  the  most  times 
during  the  next  twelve  months. 

The  words  " Questions  and  Answers**  or"  Q **  and  '*  A " should  be 
placed  at  the  top  left-hand  comer  of  ad  letters  intended  for  thie  eelumsa 


Question  No.  126. 

What  are  the  essential  principles  to  be  observed  when 
designing  electro-magnetic  relays  to  ensure  quick  action  ? 
I desire  to  design  a relay  with  i-iooth  second  period  of 
contact.  This  is  to  operate  on  12  volts,  being  con- 
nected to  this  supply  through  leads  halving  a resistance 
of  3 ohms.  The  circuit  closed  will  carry  15  amperes 
at  40  volts.  I would  like  details  of  a suitable  design 
with  a method  of  verifying  the  accuracy  of  the  relay  to 
operate  in  the  period  stated.  I would  ajso  appreciate 
the  name  of  a technical  book  or  paper  from  which  I can 
obtain  details  of  designs  of  this  nature. — “ B.*” 

Question  No,  127.  \ 

I desire  to  have  electric  light  and  electric  motors  fitted 
in  mv  boot  factory.  I would  like  you  to  point  out  the 
most'  essential  features  to  be  considered  when  drawing 
up  a specification  to  enable  the  correct  type  of  motor  and 
fittings  to  be  installed.  The  supply  is  500  volts,  three 
wire. — “ Astatic.” 


( Replies  to  Questions  Nos.  126  and  127  must  be  received 
nqt  later  than  October  29,  1921.) 


Various  Items. 


Reduction  In  Electrical  Charges, — A reduction  of  15  per  cent, 
is  to  be  made  forthwith  in  the  Cardiff  electricity  charges. 
It  is  generally  expected  that  a further  reduction  will  .be 
announced,  the  Corporation  having  saved  £ 3,000  on  their  coal 

contracts.  . „ , 

ss  priceless  ” Catalogues. — We  are  advised  of  a large  contract 
recently  lost  to  a British  firm  by  the  delay  in  getting  even 
approximate  prices  to  China,  though  the  prospective  customer 
Was  much  impressed  by  the  apparatus  described  and  illustrated 
in  a handsome  brochure. 

Norway. — We  understand  that  the  proposed  electrical  trans- 
mission cable  from  Noiway  to  Denmark  may  eventuate  u^a  few 
years.  Besides  financial,  there  are,  howe  vei , technical  difficulties, 
e.g.,  it  is  proposed  to  transmit  at  200,000  volts — a pressure  greater 
than  anything  so  far  attempted. 

Cardiff. — The  Development  Agent,  City  Hall,  Cardiff,  will 
send,  on  request,  to  manufacturers  a handsome  illustrated 
brochure  descriptive  of  the  City's  inducements  as  a manufactur- 
ing centre.  The  brochure  contains  essential  matter  oi  interest 
to  manufacturers  and  other  business  people,  and  with  it  goes  a 
large  scale-map  of  the  city  and  docks. 

Laeture  Saason. — The  Electrical  Development  Association, 
84,  Kingsway,  W.C.2,  has  a laige  collection  of  LantCixi  Slides 
dealing  with  the  generation,  distribution,  and  use  of  electricity 
for  industrial,  business  and  home  purposes.  The  director  will 
be  glad  to  hear  from  persons  desiring  to  obtain  the  use  of  slides 
tor  lecture  purposes  during  the  coming  winter. 

Tha  Elactrical  Tradat  Banavolant  Institution.— The  Annual 
Festival  of  this  institution  will  be  held  on  Wednesday,  October 


1 26th.  The  Festival  Dinner  will  be  held  at  the  Trocadero  Restau- 
rant, and  will  be  presided  over  by  Sir  Tom  Callender.  This  yeai 
the  committee  have  decidecL  io  adopt  what  is  an- innovation  at 
this<annual  festival — namely,  ladies  will  be  piesenf.  It  is  to  be 
trusted  that  there  will  be  a large  gathering  to  support  Sir  Tom 
Callender,  and  that  the  list  of  contributions  to  be  laid  on  the 
table  will  show  a large  increase  on  the  lists  of  the  past  two 
festivals. 

Agency. — Electrical  Contractors  throughout  the  U.K.  will  be 
interested  in  the  Lamp  agency  scheme  which  is  advertised  on 
the  small  ad.  page  and  they  should  follow  it  up. 

Mootings. — The  Junior  Inst,  of  Engineers  will  meet  on 
Friday,  7th  October,  at  Caxton  Hall,  at  8 o’clock.  “ Color 
Vision  and  Colour  Blindness,”  by  Dr.  Edridge  Green,  C.B.E. 
(Slides.)  Also  on  Friday,  14th  October,  at  Caxton  Hall,  at 
8 o’clock.  ” Electric  Cranes,”  by  C.  H.  Woodfield,  M.I.Mecb.E. 
(Member).  (Slides).  ' 

$.$.  ” 8ophodiS.” — The  s.s.  Sophocles,  the  new  Aberdeen  liner, 
which  was  launched  at  the  Abeicorn  Basin,  Belfast,  on  the  22nd 
inst.,  is  being  built  by  Harland  and  Wolff,  Ltd.,  to  the  order  of 
George  Thompson  and  Co.,  for  the  Australian  passenger  and 
freight  trade.  The  winches  for  supplying  power  to  the  four 
derrick  posts  and  eighteen  derricks--— dealing  with  weights  up 
to  40  tons — are  electrically  driven.  1,200  lamps  are  installed  in 
addition  to  a number  of  large  cluster  fittings  and  2,000  c.p. 
lights  for  large  cargo  handling.  The  electric  steei  ing  gear  is 
of  the  ” Wilson-Pirrie  ” pattern,  and  amongst  other  apparatus 
and  machinery  electrically  propelled  are  the  bilge  pumps, 
turbine  turning  motors,  dough  mixer,  potato  peeler,  fifteen  tans 
varying  from  15  It.  to  35  It.  in  diameter,  and  having  motors  from 
2 v hp.  to  15  hp.  The  ash  hoists  are  electrically  driven. 
The  generating  plant  consists  of  two  turbo-generators,  each  of 
150  kw.,  and  one  Diesel  emergency  set  of  75  kw.  above  the  water- 
line. The  Sophocles  measures  500  ft.  in  length,  has  a 
beam  of  63  ft.  and  a gross  tonnage  of  12,300.  Provision  has 
been  made  for  150  first-class  passengers  and  424  third-class 
passengers.  A sister  ship,  the  Diogones,  is  well  forward,  and 
will  be  ready  lor  launching  early  in  the  New  Year. 


Trade  Notes, 

A folder  from  Ghat.  H.  Champion'  (Moorgate  Station  Chambers, 
E.C.2.),  describes  various  carbons  for  A.C.  and  D.C.  arc  lamps, 
open,  enclosed  and  flame  types,  as  well  as  ” Ship  ” carbons  tor 
kinematograph  woik. 

A new  Catalogue  section  (X3,  13th  edition)  has  been  issued 
by  the  G.  E.  C.,  Ltd.,  illustrating  and  describing,  with  dimensions, 
drawings  and  full  particulars,  open  type  and  ironclad  circuit- 
breakers,  auto-battery  cut-in  and  cut-out  sets,  time-switches 
and  current  limiters.  Prevailing  prices  are  given  on  an  accom- 
panying leaflet,  dated  June  1,  1921. 

The  British  Cellulost  and  Chemical  Manufacturing  Co.,  Ltd. 
(8,  Waterloo  Place,  S.W.i),  manufacture  a new  safety  celluloid 
which  is  non-inflammable  and  safe  to  use.  It  takes  the  place  of 
explosive  celluloid  satisfactorily,  and  is  made  by  British  labour. 
This  is  of  particular  interest  at  the  present  time,  as  the  Home 
Secietary  has  recently  promulgated  a stringent  set  of  regulations 
under  the  provisions  of  the  Factory  and  Workshops  Act,  1901, 
dealing  with  places  in  which  celluloid  or  any  article  partly  made 
of  celluloid  is  manufactured,  manipulated  or  stored. 

The  Bastian  Electric  Co.,  Ltd.  (185,  Wardour  Street,  W.i), 
issue  a folder  describing  and  pricing  ” Quartzalite  ” electric 
fires  in  period  designs,  as  well  as  for  industrial  purposes.  Included 
also  are  Bastian  storage  geysers,  a ” Pyro-stove  ” for  boiling, 
stewing,  grilling  and  frying,  baking  oven,  and  the  Bastian  Crucible 
Muffle  and  Tube  furnaces;  etc.  The  furnaces  are  for  tempera- 
tures up  to  noc°C.  (2ooo*F.),  and  the  heating  element  is  wound 
round  the  furnace  chamber  $s  a close  spiial  with  the  contiguous 
turns  touching.  The  wire  is  coated  with  a refractory  oxide 
which  prevents  short-circuiting. 

The  latest  designs  in  ” Floodlight  ” projectors  made  by  the 
British  Thomson- Houston  CO.,  Ltd.  (Mazda  House,  77,  Upper 
Thames  St.,  E.C.4),  are  fully  described  in  a new  list.  ” Flood- 
lighting ” provides  a most  effective  and  economical  means  of 
concentrating  light  on  such  objects  as  advertisement  hoardings, 
monuments,  public  buildings,  etc.,  besides  being  a necessity  on 
shipboard.  Mazda  gasfilled  lamps  are  used  in  the  projectors, 
which  are  made  in  a variety  of  designs  and  sizes.  A large 
poster  outside  Olympia  was  thus  lighted,  as  it  has  been  on  previous 
occasions,  while  the  projectors  could  be  seen  on  the  B.T.-H. 
stand  inside  the  building  just  by  the  main  entrance. 
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“EMCOL”  AND  OTHER  MOTORS. 


At  the  recent  Engineerings  Exhibition  at  Olympia 
the  New  British  Electric  Supply  Co.,  Ltd.  (Finsbury 
Court,  Finsbury  Pavement, , E.C.2),  showed  several 
types  and  sizes  of  4 4 Emcol  ’ ’ totally  enclosed  motors. 
The  principal  feature  of  these  machines,  it  will  be 
recollected,  is  the  patented  system  of  cooling,  which 
more  than  doubles  the  output  obtainable  compared 
with  ordinary  T.E.  motors,  that  is  to  say,  size  for 
size,  ordinary  open  type  and  “ Emcol  ” motors  give 
the  same  output. v Reference  to  the  sectional  dia^ 


closed  circuit,  passing  through  the  motor  and  back 
through  the  tunnels,  as  indicated  by  the  arrows.  The 
motor  is  totally  enclosed,  that  is  to  say,  no  air  can 
pass  from  the  outside  to  the  inside  of  the  motor. 
The  cooling  air  passing  through  the  tunnels  in  the 
yoke  (shown  in  black  on  diagram)  and  out  again  does 
not  enter  into  the  motor,  but  merely  cools  the  carcase. 
By  this  arrangement  the  effective  cooling  surface  of  the 
motor  is  increased,  thereby  allowing  of  the  augmented 
output  referred  to  above.  A.C.  or  D.C.  machines  are 
made  and  find  application  particularly  in  fiery  mines, 
collieries,  ships,  chemical  factories,  cement  works, 
cotton  and  sawmills,  etc.  For  fiery  mines  special  ter- 
minal boxes  and  glands  are  supplied.  Standard 
ratings  are  between  2J  h.p.  at  750  up  to  65  h.p.  at 
850  r.p.m.  D.C.  ; and  1 h.p.  up  to  50  li.p.  at  1,500 
r.p.m.  A.C.  Machines  are  built  for  standard  speeds 
of  1,500,  1,000  and  750  r.p.m.  A.C. 

4 A special  feature  of  44  Emcol  ” machines  is  also  to 
be  found  in  the  brush  holders.  These  are  of  the  box 
type,  substantially  made,  have  a simple  screw  arrange-* 
ment  for  keeping  the  pressure  on  the  briish  constant 
when  once  adjusted,  h^ve  a special  arrangement  for 
connecting  up  the  lead,  and  if  the  brush  be  removed 
the  spring  cannot  fall  out,  though  it  may  be  easily, 
removed  by  a few  turns  and  as  readily  inserted.  The 
only  tool  necessary  for  any  operation  is  a screwdriver 
yet  everything  is  locked  in  position  against  the  effects 
of  vibration. 

The  B.K.B.  motors  which  were  also  exhibited  by 
the  company  at  Olympia  are  made  for  D.C.  in  ratings 
between  1-10  to  h.p.  at  various  speeds.  They  are 
available  both  series  or  shunt  ' wound,  have  ring 
lubrication  fitted,  and  may  be  said  to  be  excellent 


grams  reproduced  will  show  how  the  ' cooling  is 
effeoted.  Tunnels  or  ducts  are  cast  in  the  magnetic 
ring  which  surrounds  the  motor;  in  other  words,  the 
yoke  is  cast  in  two  annular  rings  held  together  by  a 
number  of  distance  pieces  which  form  the  walls  of  the 
tunnels.  Each  ring  carries  half  the  flux.  Alternate 
tunnels  break  through  into  the  inside  of  the  motor. 
The  end  covers  are  made  with  half  as  many  holes  as 
there  are  in  the  body,  so  that  those  tunnels  which 
have  passages  into  the  body  are  blocked  to  external 
air;  the  remaining  half  form  holes  straight  through 
the  yoke,  through  which  cold  air  from  a fan  is  passed. 
The  internal  hot  air  circulates  only  through  the 
tunnels  (shown  in  white  on  diagram)  in  a completely 


British  products,  as  are  the  remarkably  neat 
44  Featherweight  ” totally  enclosed  D.C.  motors,  which 
are  made  in  sizes  from  1-100  up  to  J h.p.  These  have  a 
particularly  fine  finish,  have  ball  bearings,  laminated 
fields,  and  are,  in  fact,  excellent  in  all  details. 


Ladies’  Night — The  Eleventh  Annual  Ladies'  Night  of  the 
Birmingham  and  District  Electric  Club  will  be  held  at  the  Grand 
Hotel  on  Saturday,  October  22.  The  President,  Mr.  A.  C.  Wynne, 
will  hold  a reception  at  6.30  p.m.,  followed  at  7 p.m.  prompt  by 
a concert.  An  attractive  musical  programme  has  been  provided. 
A charge  ot  6s.  per  head  will  be  made,  which  will  include  light 
refreshments  during  interval.  Members  are  requested  to  bring 
as  many  friends  as  possible.  Morning  dress  will  be  worn. 
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TRAMCAR  ACCIDENTS. 


Actions  for  Avoidance. 


On  July  31  a tramcar  fitted  with)  two  22.5  h-p.  motors, 
double  purchase  hand  brake,  operating  blocks  on  all  four 
wheels;  track  brake,  witjh  two  ash  shoes  each  18  in- 
long  by  24  in.  wide,  applied  by  hand  wheel;  and  electric 
emergency  short  circuit  brake  operated  by  reversing  handle, 
got  out  of  control  after  a shower  on  a,  gradient  in  Tyne- 
mouth, with  fatal  results*  As  a result  of  the  subsequent 
inquiry  by  Major  G.  L.  Hall,  >R.E.,  Director  General 
Public  Safety  and  Gen.  Purposes  Dept.,  Ministry  of  Trans- 
port, several  recommendations  are  made  including  the 
following  : — “ A longer  and  more  thorough  arid  individual 
training  of  motormen  and  conductors,  and  a more  rigid 
examination  before  the  issue  of  certificates,  combined  with 
periodical  re-examfriation,  is  necessary. 

a It  will  be  desirable  to  experiment  with  a slipper  block 
having  a greater  total  area  available  for  contact  with  the 
rail,  by  increasing  either  the  length  or  breadth  or  both. 
Conditions  of  curvature,  etc.,  impose  a limit  on  these 
dimensions  beyond  which  it  is  not  possible  to  proceed,,  but 
it  is,  I think,  probable  that  some  extension  can  be  made. 
There  are,  for  example,  undertakings  which  use  slipper 
blocks  3 ft.  long.  I think,  too,  that  the  diameter  of  the 
wheel  by  which  the  slipper  block  is  applied  should  be  in- 
creased. In  making  these  recommendations,  it  is  only 
right  to  say,  as  I have  already  indicated,  that  the  existing 
equipment  has  been  approved  in  the  -past;  and  Ii  make  the 
recommendations  for  the  sake  of  providing  additional 
security  m view  krf  ithe  recent  Occidents  which  have 
occurred.  In  regard  to  the  short  circuit’  emergency  brake 
fitted  to  these  cars,  although  this  may  have  been  accepted 
m the  past,  it  is  not  now  accepted  in  the  case  of  new  cars 
as  an  1 adequate  electric  brake/  and  it  is,  therefore,  very 
.desirable  that  all  cars  . . . should  be  fitted’  . . . with 
equipment  which  includes  a rheostatic  brake.” 

In  connection  with  the  first  recommendation  reproduced 
above,  the  responsibility  of  motormen  and  conductors  to 
treat  their  important  duties  in  all  -seriousness  cannot  be 
over-emphasised,  and  if  the  “Instructions  to  Conductors” 
issued  by  the  Coy.  in  quesfipn  had  'been  properly  studied 
by  the  conductor  of  the  car  to  which  the  accident  occurred 
it  would  probably  not  have  had  the  (fatal  termination  which 
it  did. 

The  following  are  the  “Instructions  to  Conductors  as  to 
How  to  Act  when  a Car  is  Out  of  Control,  and  the  Motor- 
man  is  in  Difficulties”  : — 

How  to  know  when  the  car  wheels  are  skidding : By 

the  sliding  motion  of  .the  car,  or  by  the  “sissing”  noise 
at  the  wheels.  When  skidding  is  observed  conductors 
must  note  whether  the  motorman  is  in  difficulties  or  not. 

Car  out  of  control  going  down  hill : — As  soon  as  the 
conductor  realises  that  the  car  is  getting  out  of  control 
going  down  hill,  he  will  apply  the  track-brake  as  tight  as 
it  will  tfo.  Under  these  circumstances  DON'T  apply  the 
hand-wheel  brake.  DONT  knock  the  canopv-switch  off. 
DON’T  pull  the  trolley  off.  When  travelling  in  this 
direction  it  would  be  useless  to  apply  sand  at  the  rear 
platform. 

Car  running  hack  down  lull : — As  soon  as  the  car  com- 
mences to  run  back,  the  conductor  must  apply  the  track- 
brake  as  tight  as  it  will  go.  He  will  then  insert  the  sand- 
pin  and  work  ft  briskly  so  as  to  get  a good  flow  of  sand 
to  the  rail.  Again,  under  these  circumstances  DON’T 
apply  the  hand-wheel  brake.  DON’T  knock  the  canopv- 
switch  off.  DON’T  pull  the  trolley  off.  Should  the  auto- 
matic switch  blow  out  above  the  conductor’s  platform,  he 
will  replace  it  at  the  direction  of  the  motorman.  Should 
the  motorman  require  the  conductor  to  apply  the  band- 
wheel  brake  at  the  rear  end  he  will  give  the  three  bells 
signal. 

Should  anything  happen  to  the  motorman  causing  him 
to  he  unable  to  operate  the  handles , and  the  car  is  tn 
motion  with  the  power  on  : — It  is  most  important  that  the 


conductor  should  promptly  observe  if  the  car  is  travelling 
on  a level  roadj*  or  whether  it  is  going  up  hill  or  down  hilb 
and  then  to  act  according  to  the  following  instructions, 
whichever  is  the  most  applicable : — 

S Should  the  car  be  going  up  hill,  the  conductor  will 
tly  proceed  to  the  front  platform  and  allow  the  power 
to  remain  on  until  the,  car  reaches  a point  of  safety  on  the 
level,  and  then  shut  off  the  power  and  apply  the  hand- 
wheel  brake. 

(2)  Should  the  car  be  going  down  hill  or  along  a level 
road  and  the  conductor  is  on  the  upper  deck  at  the  time, 
he  will  smartly  proceed  to  the  front  platform  and  first 
see  that  the  power  is  off,  and  apply  the  track-brake  as 
tight  as  it  will  go,  and  then  put  on  the  hand-wheel  brake 
as  well. 

If  the  conductor  is  inside  of  the  car  or  on  the  rear 
platform,  he  will  apply  the!  rear  track-brake  as  tight  as 
it  will  go,  and  then  put  on  the  hand-wheel  brake  as  well. 


NORTHAMPTON  POLYTECHNIC  INSTITUTE. 


™ fNorthf‘mPton  Polytechnic  Institute,  St.  John 
Street,  Clerkenwell,  E.C.i,  the  new  session  in  the  evening 
courses  and  classes  started  on  the  26th  ult.  The  day 
courses  and  classes  started  this  week,  the  entrant 
examinations  having  just  been  held.  The  enrolments 
last  session  . were  more  numerous  in  all  courses  and 
classes  than  in  any  pre-war  session,  and  many  applicants 
evenin§>  work  had  to  be  placed  on  waiting  lists. 

Very  substantial  additions  were  made  to  the  already 
excellent  equipment  during  last  session  owing  to  a liberal 
grant  of  the  L.C.C.,  and  a further  grant  will  be  expended 
during  the  current  session. 

The  programme  of , the  * work  for . the  new  session  now 
resumes  its  full  pre-war  aspect,  and  it  is  confidently- 
expected  that  the  enrolments  will  again  justify  the  sub- 
mission of  the  comprehensive  programme  which  has  just 
been  sent  us.  The  courses  in  the  Engineering  Day  College 
are  the  full,  four-year  courses  so  familiar  to  engineers 
in  pre-war  times,  and  in  all  these  there  are  Indications 
that  the  enrolments  will  again  be  heavy.  In  the  evening 
classes  in.  engineering  the  regular  classes  are  announced, 
and  as  will  be  found  at  page  1 50  and  elsewhere  in  the 
“ Announcements,”  short  courses  of  lectures  in  special 
subjects  will  be  given  during  the  session;  ample  notices 
of  these  courses  will,  we  understand,  appear  in  the 
technical  Press. 

In  all  the  depts.,  including  Civil  and  Mechanical 
Engineering,  Electrical  Engineering,  Optical  Engineering, 
Technical  Chemistry,  Horology  and  Women’s  Trades,  the 
programmes  of  the  various  classes  have  been  brought  up 
to  date. 

The  Principal  of  the  Institute  and  also;  the  head  of  the 
the  Electrical  Engineering  Dept,  is  Dr.  R.  Mullineux 
Walmsley,  who  is  assisted  by  a large  and  able  staff, 

THE  CO-OPTIMISTS. 


To  mark  tfte  close  of  the  Shipping',  Engineering  and 
Machinery  Exhibition  at  Olympia,  a dinner  was  held  on 
Tuesday  evening,  September  27,  under  the  chairmanship 
of  Capt.  H.  Riall  Sankey  (President  Inst.  Medh. 
Engre.). 

TTie  speakers,  one  and  all,  expressed  remarkable  optimism 
in  the  success  about  to  attend  the  engineering  industry  by 
the  signs  of  the  spirit  of  hearty  co-operation  between 
employers  and  employed  which,  as  Mr.  W.  A.  Appleton 
(Sec.  Gen.  Fedm.  of  Trade  Unions),  backed  by  T. 
Chambers  (Nat.  Saliors’and  Firemen’s  Union  of  Gt.  Britain 
and  Ireland),  emphasised,  is  now  manifest’  in  spite  of 
fihe  apparently  cloudy  horizon.  These  leaders  of  labour 
fully  recognise  that  workmen  can  only  realise  their  just 
desire  for  a profitable  share  in  the  control  of  industry  by 
co-operative  effort  combined  with  mutual  understanding  and 
not  by  any  kind  of  revolution.  Further,  wages  can  only 
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be  determined  by  the  value  of  things  produced  to  the 
buyer  and  not  on  the  cost  of  living.  It  was  further  em- 
phasisd  that  rates  and  taxes  must  be  reduced.  Other 
speakers  were  Dr.  H.  S.  Hele  Shaw,  Mr.  W.  Reaveli 
(M.I.Mech.E.),  Mr.  W.  H.  Patched  (M.Inst.C.E.), 
Mr.  G.  Midgley  Taylor  (M.Inst.C.E-),  and  Mr.  F. 
W.  Bridges;  tne  organiser  of  the  exhibition  and  of  the 
dinner,  from  which  the  large  and  distinguished  gathering 
of  employers  and  employed  could  not  depart  without  a 
feeling  of  knowing  one  another  better. 

Mr.  Bridges  remarked  that  at  this  exhibition  there  had 
been  a larger  attendance  from  at  home  and  abroad  than 
at  any  preceding  engineering  exhibition.  Many  employers 
had  arranged  visits  for  their  employees,  one  providing 
facilities  for  2,000. 

Hearty  congratulations  to  Mr.  Bridges  on  the  success 
attending  his  worthy  efforts. 


THE  “ LIGHTNING  ” COOKING  OVEN. 

The  " Lightning  ” electric  oven  (Fig.  1)  is  manufac- 
tured by  Electrical  Utilities,  Ltd.  (1-3,  Shelgate  Road, 
Battersea  Rise,  S.W.n),  under  the  patent  taken  out  by 
Mr.  N.  Prentice  (engineer  and  manager  of  the  East 
Anglican  Electricity  Co.,  Ltd.)  with  some  additional 
improvements.  It  is  efficient  and  economical  in  use, 
but,  as  may  be  seen,  it  is  an  oven  only,  and  not  a cooker. 


Fig.  1 — “ Lightning  ” Oven  Type  " C.” 


Thus  all  conditions  for  the  successful  roasting  of  meat, 
cooking  of  pies,  potatoes,  milk  puddings,  etc.,  and  for 
cake  baking  are  met.  Special  tins  for  various  purposes 
are  supplied. 


Fig.  2 — Element. 


The  oven  is  made  in  two  types,  “ A ” and  " C.”  The 
latter  is  illustrated.  It  has  a single  wall,  is  suitable  for 
families  of  4-5  persons,  it  Cooks  joints  up  to  15  lb. 
weight,  and  is  loaded  to  1,600  watts.  Type  “ A ” has 
twice  the  volume,  is  loaded  up  to  2,000  watts,  and  has 
a double  wall.  Apparently,  therefore,  the  company,  like 


It  consists  essentially  of  a circular  polished  aluminium 
dome,  inside  of  which,  carried  circumferentially,  is  the 
heating  element  extending  from  top  to  bottom  and 
divided  into  three  sections.  The  element  is  seen  in 
Fig.  2 and  a diagram  of  the  control  in  Fig.  3.  It  can 
be  traced  out  that  five  heats  can  be  obtained,  particulars 
being  as  follows  : — 
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•All  heat  is  radiant  except  “ low.” 
■(■Larger  size  (type  “ A ”)  see  next  column. 


others,  do  not  believe  that  the  additional  complication 
of  a double  wall  in  small,  utensils  is  justified  in  practice. 

It  will  be  noted  that  by  surrounding  the  joint  with  the 
fire,  so  to  speak,  the  principle  of  the  old-fashioned 
Cooking  Jack  is  revived  in  a more  efficient  form.  No 
one  can  say  that  the  Cooking  Jack  did  not  roast  meat 
perfectly,  though  that  method  was  uneconomical  of 
fuel.  Whereas  in  the  oven  being  considered  a very 
high  efficiency  is  obtained.  |g 

In  addition  to  what  has  been  said  one  point  is  of 
special  note.  When  the  dome  is  raised  for  inspection 
of  the  viands,  the  heated  air  rises  with  it  and  but  little 
loss  of  heat  takes  place. 


Blackpool. — The  Electricity  Committee  has  approved  ex- 
tensions at  the  Electricity  JWorks  estimated  to  cost  about 
£150,000. 
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THE  KINGSWAY  WIRING  SYSTEM. 

In  designing  their  new  wiring  system — the  “ Kings- 
way  ” — the  General  Electric  Company,  Ltd.,  have  kept 
before  them  not  only  the  necessity  of  complying  with 
the  exacting  and  often  conflicting  requirements 
demanded  of  such  a system,  but  also  the  desirability  of 
reducing  the  number  of  special  accessories  and  parts  to 
a minimum.  Such  apparatus  as  switches,  distribution 
boards,  ceiling  roses,  etc.,  are  all  Qf  the  ordinary 
standard  patterns* 


Fig.  i. —The  “ Kingsway  ” Back-plate. 


Briefly,  the  “ Kingsway  ” is  a surface  wiring  system 
in  which  metal  sheathed  wire  and  cables  of  the  Class 
L.J.  grade,  manufactured  at  the  Pirelli-General  Cable 
Works,  Southampton,  are  employed.  The  wires  are 
fixed  to  the  walls  and  ceilings  by  saddles  or  wiring 
dips.  All  connections  are  made  by  means  of  insulated 
connectors,  and  the  continuity,  of  the  metal  sheathing 
is  effected  by  continuity  clips  i attached  to  a special 
back-plate.  Joints  and  backdates  are  covered  either 
by  a “ Kingsway  ” universal  junction-box  cover,  or  by 
a wood  pattrass. 


Fig.  2. — -The  “Kingsway”  Continuity  Clip. 

Details  of  the  various  components  are  as  follows  : — 

Fig.  1 shows  a tinned  brass  back-plate.  The  centre 
screw  acts  as  an  earth  terminal,  $md  also  for  fixing 
either  the  44  Kingsway  ” junction  box-cover  or  a wood 
pattrass.  Two  washers  and  a clamp  nut  are  provided 
to  secure  the  continuity  clips,  and  two  large  and  two 
small  holes  in  the  base  allow  for  fixing  in  any  position. 

The  “ Kingsway  ” continuity  clip  (.See  Fig.  2)  has 
been  designed  to  avoid  the  use  of  independent  bonding 
clamps.  Only  one  size  is  required  for  providing 
adequate  bonding  of  the  metal  sheathing,  whether  the 
cables  enter  the  junction-box  or  wood  pattrass  from  the 
side  or  back.  When  the  cable  enters  from  the  side, 
the  hole  nearer  the  end  is  threaded  on  to  the  centre 
screw  of  the  back-plate.  For  back  entry,  the  second 
hole  is  used,  and  the  overlap  broken  off. 

•In  Fig.  3 is  shown  a “ Kingsway  ” back-plate  with 
wires  and  connectors  in  position.  The  method  of 
bonding  is  clearly  seen.  Fig.  4 shows  a complete 


universal  junction-box.  The  cover  can  be  easily  and 
quickly  adapted,  without  the  use  of  special  tools,  for 
any  number  of  entries  up  to  four,  by  bending  upwards 
and  inwards  the  tongues  of  metal  formed  between  the 
slits  in  the  wall.  Four  sets  of  three  slits  are  provided, - 
allowing  for  single,  twin  or  three-core  cable.  A 
milled  nut  is  provided  for  fixing,  and  is  permanently 
attached  to  the  cover  to  avoid  loss. 


Fig.  3. — “ Kingsway  ” Back-plate,  with  Wires  and 
Connectors  in  position,  showing  method  of 

BONDING. 


The  wiring  clips  (Regd.  No.  6837112)  used  are  con- 
structed of  soft  tinned  brass,  and  the  fixing  hole  is 
countersunk  so  that  the  heads  of  screws  or  fixing  pins 
cannQt  project  above  the  surface  of  the  clip  and  cause 
injury  to  the  metal  sheathing  of  the  cable. 

For  use  at  the  back  of  fuise-boards,  multiple  switch 
boards,  and  other  positions  where  it  is  necessary  to 
bind  several  cables  together,  special  earthing  bars  are 
recommended.  These  are  made  of  stout  tinned  brass 
strip,  and  the  connections  are  made  by  means  of  the 
“ Kingsw'ay  ” continuity  clip  (Fig.  2),  which  is  attached 
by  a flat-headed  countersunk  screw.  A substantial 
terminal  with  nut  and  washers  is  provided  for  the 
earth  connection. 


Fig.  4. — “ Kingsway  ” Back-plate,  with  Universal 
Junction-box  Cover  and  Wires  in  position. 


The  G.E.C.  have  just  issued  a catalogue  (Section 
W12)  giving  a complete  description  of  the  system,  with 
prices  of  the  various  suitable  accessories  and  materials. 
A copy  can  be  obtained  on  application  to  the  company, 
at  -Magnet  House,  Kingsway,  W.C.2,  or  any  of  its 
provincial  branches. 
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BftGES  FROM  OUR  DESIGNERS  NOTEBOOK 

WBSTON  ELECTRICAL  INSTRUMENT  CO  UP^f  AUDREY  HOUSE  • EIY  PLACE ’ LONDON- ECl 


WESTON  WORKMANSHIP. 

A CONTRAST. 

In  the  design  and  construction  of  all  WESTON 
instruments  the  utmost  attention  is  devoted  to 
the  production  of  a moving  element  of  minimum 
weight  anc^  maximum  strength ; one,  in  short, 
which  combines  delicacy  and  a high  degree  of 
sensitiveness  with  mechanical  qualities  that  will 
enable  it  to  withstand  all  but  the  severest  abuse. 

This  necessarily  entails  a very  high  standard 
of  manufacture  never  found  in  low-priced  instru- 
ments of  the  ordinary  type,  and  the  difference 
between  WESTON  workmanship  and  that  put 
into  many  electrical  instruments  of  this  class  is 
well  exemplified  in  the  accompanying  illustrations, 
which  are  in  no  way  exaggerated. 

On  the  left  is  a reproduction  which  shows  the 
common  way  of  constructing  the  movable  coils 
of  a Power  Factor  Meter.  The  two  coils  are  wound 
separately,  and  one  is  slipped  inside  the  other, 
the  whole  being  roughly  mounted  on  heavy  spindle. 

Such  construction  is  inherently  wrong ; it  is 
impossible  to  get  even  approximate  magnetic 
equality  with  two  such  coils  and,  in^  addition 
to  being  too  heavy,  this  typfc  of  construction  makes 
no  provision  for  the  establishment  or  maintenance 
of  a definite  relative  position  of  the  coils. 

On  the  right  is  shown  the  WESTON  method 
of  construction,  which  is  totally  different  and 
quite  unique.  The  coils  are  wound  by  special 


machinery  and  interlaced  layei  lor  layer  at 
diametrical  crossing  points.  They  are  then  treated 
with  a special  cement  which  gives  them  great  rigidity 
[j  , and  assures  permanent  angular  relation  o^  the  coils. 


Comparison  of  Ordinary  and  Weston  Construc- 
tion of  Power  Factor  Meter  Movable  Coils. 

In  result,  the  coils  are  identical  in  magnetic 
strength  when  traversed  by  the  same  current,  and 
are  accurately  and  permanently  fixed  in  planes 
at  right  angles  to  each  other.  For  full  particulars 
of  the  Power  Factor  Meter  write  for  Catalogues. 
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HEN  you  buy  an  “ Exide  ” Battery,  you 
do  not  simply  buy  so  many  glass  boxes 
filled  with  plates  and  separators. 

In  your  purchase  is  enclosed  the  labour  and. 
experience  of  thirty  years  of  Storage  Battery 
building,  years  spent  in  designing  the  best  battery 
for  each  particular  job,  and  at  the  back  of  the 
Battery,  throughout  its  life,  are  the  resources  and 
service  of  the  oldest  and  largest  storage 
battery  makers  in  the  United  Kingdom. 

This  is  worth  reckoning  in  the  purchase  price. 

CLIFTON  JUNCTION, 

>A  ELECTRICAL  STORAGE  Nr.  MANCHESTER,  ENGLAND. 

% COMPANY  LIMITED.  victoria  st.. 


LONDON,  S.V.1 
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Uttar  Im  mat  k*14  Uaialf  ravamaikla  far  apUau  aiyrwtai 


liilrtiial  aaitiihikn, 
IMr  aiawa. 


4aaa  ka  JMaaaamrlly  UUatify  ki«aalf  wiX 


%saMaaa  ta  wkiak  am  aaawar  ia  raaairad  must  ka  maaamfmmia4  ky  a 
ML  ataMp  far  aafly.  Wkaa  aaaaiiaraa  af  amAaiant  iataraat  tka  aaawar 
MM  fwkaklf  affaai  ia  tka  pafar. 


Maw  adrartUaaiaata  far  tka  tlaplajad  aalvnaa  ami  attaratiaaa  ta  azlftimr 
— siit  raaak  tka  pmkUaking  affiaa  not  latar  tkaa  tka 
*■  'brtakaia  Urn*  far  tka  iaama 

at.  Kata  qaatoi  aa  afpliaatiaa. 

. fa.  M.  a quarter  ia  adraaaa, 
mad  akraad. 

payakla  ta  tka  >mkliakaia,  0.  Raw  m Oa^  Ln., 
L_Majdaa^^aaLj^aiaa.  W.CLi.  Talagkaaa,  Mi  MM  flarrard. 


• Current  Topics. 


Coming  events  cast  their  shadows  before,  and,  if 
the  atmosphere  at  the  recent  conference  of  the  Muni- 
cipal Tramways  Association,  held  at 
The;  Salford,  is  anything  to  go  by,  the 
Supersession  days  of  the  tram  as  a means  of  pas- 
of  the  Tram,  senger  transport  in  busy  cities  and 
towns  are  numbered.  For  some  con- 
siderable time  past  I have  commented  on  the  passing 
of  this  means  of  locomotion,  which  has  served  the 
public  well  for  a number  of  years ; but,  due  to  its 
limitations,  initial  expense  and  upkeep,  coupled  with 
the  lack  of  flexibility  of  the  system  and  the  obstruction 
it  constitutes  in  busy  streets,  it  is  no  longer  able  to 
compete  with  more  up-to-date  methods  of  passenger 
transportation.,  According  to  the  secretary  of  the 
Association,  “tramways  are  in  a backwater.”  Last 
year  they  showed  in  all  parts  of  the  country  a deficit 
of  more  than  ^£2, 356,000.  The  rapid  development  and 
extension  of  motor  omnibus  services  have  done  as  much 
as  anything  to  hasten  their  doom,  and  the  trackless 
trolley  system,  which  is  a practical  alternative,  has  not 
received  the  attention  it  deserves. 


Even  in  America,  tramway  undertakings  are  feeling 
a draught,  as  evidence  the  case  of  Des  Moines,  Ind., 
which  is  now  without  a street  car  service,  and  likely 
to  continue  so  for  some  time.  According  to  an 
American  contemporary,  the  voice  of  the  people  has 
been  insistent  for  fares  that  do  not  pay  cost  of  opera- 
tion, and  the  politicians  have  acted  along  the  path  of 
least  resistance.  Complaints  .were  rife  at  the  annual 
conference  above  referred  to  regarding  the  so-called 
“unfair”  competition  of  independent  motor  vehicles, 
and  a resolution  was  moved  stating  that  the  motor 
competition,  inequitable  concerning  local  taxation,  road 
maintenance,  workmen’s  and  ordinary  fares,  and  regu- 
larity of  service,  would  increase  tramway  costs,  and 
consequently  fares.  It  was,  therefore,  suggested  that 
the  Ministry  of  Transport  be  urged  to  regulate  such 
motor  competition  in  the  public  interest. 


With  all  due  deference  to  the  M.T.A.,  I very  much 
doubt  whether  such  an  attempt  to  stifle  competition 
would  actually  be  in  the  public  interest.  The  public 
wants  to  be  carried  as  cheaply  as  possible  from  point 
to  point,  in  reasonable  comfort,  and,  if  the  tramways 
are  unable  to  cope  with  this  urgent  need,  then  they 
have  no  right  to  seek  monopolistic  powers  such  as  are 
indicated  by  the  resolution  above  referred  to.  I have 
every  sympathy  with  the  tramway  supporters  as  advo- 
cates of  an  obsolescent  system  of  transport,  but  the 
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world  must  progress,  and  competition  is  good  for  ut 
all..  Furthermore,  some  tramway  undertakings  fail 
to  realise  the  growth  of  the  traffic  in  their  areas,  and 
neglect  to  take  the  necessary  steps  to  cope  with  public 
demand.  There  is  a case  in  point  from  Liverpool, 
.where  a correspondent  writes  me  concerning  a com- 
plaint he  recently  submitted  to  the  Corporation  Tram- 
ways  Department. 


It  seems  that,  on  a certain  route  in  that  city,  six 
cars  passed  from  an  outward  terminus,  all  to  scheduled 
time,  but  filled  to  overflowing  with  passengers,  and 
incapable  of  accommodating  any  intermediate  traffic. 
A courteous  statement  of  the  facts,  and  an  appeal  for 
improved  facilities,  brought  the  somewhat  unreasoning 
reply  from  the  management  that,  as  the  cars  in  ques- 
tion  had  actually  passed  that  point,  it  was  proof 
positive  that  “there  was  a frequent  service  of  cars  on 
this  route.”  The  mere  fact  that  there  was  no  accom- 
modation for  anyone  wishing  to  travel  was  apparently 
a secondary  consideration.  It  is  this  attitude  on  the 
part  of  tramway  managements  which  tends  to  aggra- 
vate the  situation  of  which  their  sponsors  complain 
fo-day. 


The  trouble  with  any  street  transport  system  is  that 
it  is  incapable,  to  a greater  or  lesser  degree,  of  coping 
with  the  busy  hour  load.  There  are  certain  hours  dur- 
ing the  day,  in  every  city  or  town  of  any  magnitude, 
when  the  bulk  of  the  population  are  abroad  and  want 
.to  be  carried,  either  to  or  from  their  homes,  in  the 
shortest  possible  , time  and  at  the  lowest  cost  in 
reasonable  comfort.  In  meeting  this  need  the  tiam- 
way  is  the  worst  handicapped  of  any  existing 
system ; it  cannot  concentrate  its  cars  conveniently  at 
short  notice  at  any  given  point,  and,  moreover,  it  con- 
stitutes an  obstruction  to  all  other  traffic  on  the  road- 
way. The  trackless  trolley  ’bus  has  advantages  in 
that  it  can  negotiate  the  traffic  with  far  less  obstruc- 
tion, and  makes  for  readier  concentration  of  cars  when 
needed.  The  independent  motor  vehicle  has  the  pull 
over  both,  inasmuch  as  it  can  go  wherever  there  is  a 
road  to  take  it,  pick  up  and  set  down  its  passengers 
at  the  footwalk,  can  be  concentrated  in  any  desired 
numbers  at  given  points  at  short  notice,  and  maintains 
a higher  average  speed. 


Moreover,  the  motor  omnibus  is  cheaper  in  prime 
and  running  costs  than  the  tramway,  and  better  able 
to  cope  with  busy  hour  traffic.  For  all  this,  I do  not 
think  we  have  yet  reached  the  ideal  form  of  surface 
transport  for  busy  cities.  Carrying  the  public  by  any 
kind  of  vehicle  involves  splitting  up  the  crowd  into 
small  packets  of  30  to  100  passengers  at  a time, 
coupled  with  the  loss  of  time  incidental  to  loading  and 
unloading  these  isolated  groups.  The  ideal  system, 
and  one  which  our  grandchildren  may  live  to  see,  will 
undoubtedly  be  a development  of  the  moving  platform 
principle  whereby  passengers  between  various  central 
points  in  a populous  area  will  simply  step  on  to  a 
species  of  moving  belt  travelling  at  a walking  pace, 
and  thence  on  to  central  platforms  moving  at  a higher 
rate  of  travel,  reversing  the  process  as  they  approach 
their  destination.  Thus  the  load  will  be  distributed 
over  a series  of  travelling  belts,  with  no  overcrowding 
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or  strap-hanging ; just  an  easy,  gliding  motion  without 
jostling  or  queuingl  up  for  the  chance  to  get  home. 


It  is  announced  that  the  first  electrically  driven  fruit 
ship  to  be  built  in  Ireland  is  a 3,600-ton  vessel,  the 
San  Benito , built  by  Messrs.  Work-* 
Fruity.  man,  Clark  and  Company,  Limited, 
Belfast.  She  is  designed  for  the 
banana  trade,  burns  oil  fuel,  and  is  turbo-eleetrically 
equipped.  It  is  curious  to  reflect  that,  while  carrying 
bananas,  she  will  be  propelled  by  curr(a)nts. 


At  a recent  Oldham  Gas  Committee  meeting  there 
was  produced  a short  length  of  gas  service  pipe  in  the 
side  of  which  a hole  had  been  fused, 
They  Don’t  Mix.  so  it  was  alleged,  by  an  electric  wire 
placed  dose  to  the  gas-pipe.  The 
pipe  was  taken  from  a bedroom,  and  it  was  further 
stated  that  the  resultant  leakage  of  gas  nearly  suffo- 
cated a girl  who  was  sleeping  in  the  room.  It  was 
dedded  to  bring  the  matter  to  the  notice  of  the  Elec- 
tricity Committee  with  a view  to  reminding  electricians 
that  electric  wires  should  not  be  placed  too  near  gas- 
pipes.  They  have  always  been  jealous  of  one  another 
these  two,  ancNjt  was  only  natural  that  the  gas,  thus 
liberated  by  its  rival,  should  try  to  revenge  itself  on  an 
innocent  consumer.  Incidentally,  the  roseate  predic- 
tions concerning  cheap  electricity  in  the  future  have 
not  been  without  their  effect  on  gas  interests,  for  in 
the  president’s  address  to  the  British  Commercial  Gas 
•Association  at  Glasgow,  he  remarked  that  competition 
between  gas  and  electricity  was  likely  to  be  even 
greater  in  the  future,  and  foreshadowed  a reduction  in 
the  price  of  gas  to  cope  with  the  situation.  Measuring 
it,  out  by  the  w therm  ” has  put  our  friends  on  their 
mettle. 

I was  glad  that  among  the  subjects  dealt  with  in  his 
presidential  address  to  the  British  Association  of  Trade 
and  Technical  Journals  Mr.  E.  M. 
Trade  and  Iliffe  insisted  on  a wkfer  recognition 
the  Press.  of  the  part  which  trade  and  technical 
newspapers  are  playing  in  regard  to 
the  development  of  British  commerce.  On  trade 
matters  the  query  should  not  be  : 0 What  does  the 
Press  think?  ” but:  “What  does  the  trade  and 
technical  Press  think?  ” To  this  end  it  must  be  made 
thoroughly  known  that  there  is  a body  that  is  able  to 
.speak  for  the  trade  and  technical  Press  of  the  country. 


Among  the  matters  on  which  the  B.A.T.  and  T.J. 
should  be  consulted  might  be  mentioned  two  as 
examples : the  British  Empire  Exhibition  which  is 
being  organised  for  1923  at  Wembley  Park  and  the 
British  Empire  Trade  Exhibition  Ship.  Another 
matter  referred  to  by  Mr.  Iliffe  was  the  important  part 
played  by  the  association  in  persuading  the  P.M.G. 
of  the  harmful  effects  on  trade  if  the  prohibitive 
foreign  postal  rates  recently  proposed  were  carried 
into  effect. 

Elektron, 


Smtking  Conctrt. — The  First  Electro- Harmonic  Smoking* 
Concert  of  the  season  will  be  held  in  The  Great  Hall,  Cannon 
Street  Hotel,  on  Friday,  October  14,  at  8 p.m.  I*  is  hoped  that 
members  will  be  present  in  force  as  a really  first-class  programme 
has  been  provided 
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Solutions  to  Questions  set  at  the  1921  Examination  of  the 
City  and  Guilds  'Institute. 


By  Edward  Hughes,  B.Sc.,  A.M.I.E.E. 


'( Continued  from  page  521.) 

Q.  4. — Compare  the  advantages  of  two-  and  three- 
phase  systems  in  relation  to  generation,  transmission 
and  distribution.  Give  your  remarks  in  the  form  of  a 
table. 

A.  4. — In  regard  to  generation  there  is  practically 
no  difference  between  two-  and  threeTphase  systems. 
The  generators  have  the  same  efficiency  and  regulation 
for  the  same  power  and  speed,  and  any  slight  difference 
in  the  cost  of  the  switchgear  depends  mainly  upon 
whether  the  3-wire  or  the  4-wire  two-phase  system  is 
being  employed.  1 

With  reference  to  transmission,  the  basis  of  com' 
parison  between  the  different  systeitis  depends  upon 
whether  the  maximum  voltage  is  limited  by  the 
dielectric  strength  oi  the  insulation  between  two 
conductors  or  of  the  insulation  between  one  con- 
ductor and  earth ; thus,  in  the  case  of  a cable 
system  in  which  all  the  conductors  are  enclosed  in  the 
same  cable,  the  principal  factor  in  determining  the 
maximum  voltage  is  the  insulation  between  the  con- 
ductors. Similarly  with  an  unearthed  overhead  trans- 
mission line,  if  one  conductor  temporarily  becomes 
earthed,  and  it  is  essential  to  maintain  continuity  of 
supply,  the  line  voltage  must  be  taken  as  the  basis  of 
comparison.  Jn  an  overhead  system  with  earthed 
neutral,  however,  and  in  moderate-potential  power 
circuits  where  danger  to  life  from  live  wires  must  be 
considered,  the  proper  basis  of  comparison  is  the  maxi- 
mum voltage  to  earth. 

For  transmission  purposes,  only  the  following  systems 
need  be  considered  : — ^ 

(a)  Two-phase  4-wire  system  with  the  phases 
interlinked  at  the  mid-point  of  each  phase, 
this  point  being  earthed. 

(b)  Three-phase  3-wire  system  with  star  point 
earthed. 

(c)  Two-phase  4-wire  system,  unearthed. 

(d)  Thi;ee-phase  3-wire  system,  unearthed. 

The  two-phase  3-wire  system  need  not  be  considered 
for  transmission  of  electrical  energy  since  even  with  a 
balanced  load  the  voltage  drop  in  the  two  phases  are 
not  the  same,  so  that  the  system  is  unbalanced  in  regard 
to  both  voltage  and  phase  relation — i.e.,  at  the  end  of 
the  line  the  two  voltages  are  neither  equal  in  magnitude 
nor  in  quadrature  with  each  other. 

For  systems  (a)  an4  (b)  above,  the  maximum  voltage 
to  earth  will  be  limited  to  v volts,  whilst  for  systems 
(c)  and  (d),  the  maximum  voltage  between  conductors 
will  be  limited  to  the  same  value.  Let  A 1?  A ^ A3  and 
A * be  the  sectional  area  per  conductor  for  the  various 

k 

systems  ; then  the  resistance  per  conductor  is  -j-9  etc., 

when  k is  a constant  for  a given  length  of  trans- 
mission line.  We  shall  now  calculate  the  relative 
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sectional  areas  of  copper  required  by  the  above  four 
systems  to  transmit  a certain  power  P at  unity  P.F. 
with  the  same  efficiency,  i.e.,  with  the  same  line  loss. 


System. 

A. 

1 

l B* 

C. 

D. 

Effective  volts 
between  line 
conductors. 

^2V 

^3 

tT 

V 

7J 

V 

■ 7J 

Line  current 

p 

Gp 

P2P 

P2P 

2^2  V 

3 ^ 

2 V 

P3  V 

I /P\7k 

2 (P\2k 

1 (PYk 

2 tpy k 

PR  loss  per  line.... 

8 O Ay 

9 (v/A, 

2 ©z; 

1 j 

2 fPVk 

/py* 

( P\*k 

Total  line  loss  .... 

i 

3 (v)a. 

2 ©Z3 

2 V 

Ratio  of  sectional 

I 

2 1 

area  per  line 

2 

3 

2 

2 

Ratio  ot  total 

2 

2 

8 

6 

weight  of  copper, 

i.e.  

I 

I 

4 

3 

The  latter  part  of  the  above  table  may  require  a 
little  explanation  : Since  the  total  line  losses  of  the 
different  systems  are  being  assumed  equal,  then — 

1 (py±=2  (pv]l=  2 (tYJL=  2 (?Y£. 

2 ' v ' Ax , 3 V v ' A2  'v  ' A8  * v ' Ak 


. I _2  JC 

’ ’ 2 Aj  3 A 


2 ^3  *^4 


Ax  \ A2  • A3 1 A 4 — 2 * 3 * 2 ’ 2* 


= ; and  ^4  = 44^ 


Hence  total  area  for  system  (a)  = 4^ 

„ (B)  = 3 A,  = 4^1 

„ » (c)  = 4^3  = 16^1 

and (d)  = 3-4.  = 12  Al 

so  that  ratio  of  copper  for  the  four  systems  is — 

1 : 1 : 4 • 3* 

The  3-phase  system,  however,  has  a distinct  advantage 
over  the  2-phase  4-wire  system  in  that  the  cost  of 
erecting  a 3-wire  system  or  of  constructing  a 3-core  cable 
is  appreciably  less  than  that  of  the  corresponding 
4-wire  system  having  the  same  volume  of  copper. 


In  distribution  circuits,  the  potential  is  limited  not 
by  the  insulation  strain  but  by  the  potential  of  the  appa- 
ratus, such  as  incandescent  lamps,  etc.,  connected  to 
the  system  ; so  that  the  proper  basis  of  comparison  is 
the  equality  of  the  minimum  difference  of  potential — 
i.e.f  the  voltage  per  branch  or  per  phase  of  the  system. 
We  shall,  therefore*  consider  the  following  alternatives  : — 

(a)  Two-phase  3-wire  system  with  V volts  (r.m.s.) 
per  phase. 
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(b)  Two-phase  4-wire  system. with  V volts  (r.m.s.) 
per  phase. 

(c)  Three-phase  3-wire  system  with  V volts  (r.m.s.) 

across  line. 

(d)  Three-phase  4-wire  system  with  V volts  (r.m.s.) 

per  phase. 

Let  P be  the  power  to  fee  distributed  at  unity  PF% 
and  suppose  this  load  to  be  shared  equally  between  the 
various  phases ; then  we  can  calculate  the  following 
table : — 


System. 

A. 

B. 

c. 

D. 

Line  current. 

p 

2V 

p 

2V 

p 

V3V 

p 

W 

PR  loss  per 
line 

\ 

55 

Hl^ 

i (pyk 
4 vy/.4t 

i /pyk 
3 W'A, 

9 vw^4 

Total  line 
loss 

1 (PYh 

2 Vi// A 

+2  Q rzA1 

(py± 

* 

(PY- 

1 (pyk 

3 W'Tt 

Ratio  of  sec- 
tional area 
per  line  .... 

!(>+£) 

I 

I 

1 

3 

Ratio  of  total 
weight  of 
copper, 

i.e.% 

(r+T2)  + 

= 2,91 

0.97 

4 

133 

3 

1 

■+6- 
= 117 
0‘39 

The  following  explanation  may  clarify  the  reference 
to  the  2-phase  3-wire  system  in  the  above  table  : — The 
current  in  the  common  wire  is  times  that  iq 
each  outer,  so  that  for  the  same  current  density  as  in 
the  outers,  the  sectional  area  of  the  common  wire  is 
^2  Au  and  the  power  dissipated  in  this  wire  ig 
1 fP\*  k 

2\y)  j-  j '•  Hence  for  equal  total  line  losses — 


Also,  in  the  above  table,  the  fourth  wire  of  system  (d) 
has  been  assumed  half  the  section  of  one  of  the  outers, 
since  this  neutral  wire  carries  only  the  out-of-balance 
current  which  should  be  comparatively  small  if  the 
load  is  carefully  balanced. 

The  various  results  can  now  be  summarised  : — 


Generation : 

(a)  Generators  practically  the  same. 

(b)  Switchgear  more  costly  for  the  4-wire  2-phase 
system. 


\ 
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Transmission  : 

(a)  Equal  weights  of  copper  for  the  2-phase  4-wire 
and  3-phase  3-wire  with  earthed  neutrals. 

(b)  Cost  ot  constructing  2-phase  line  greater  than 
that  of  3-phase  line. 

(c)  The  3-wire  2-phase  system  is  impracticable, 

owing  to  its  inherent  unbalancing  effect. 
Distribution  : 

(a)  Two-phase  3-wire  and  3-phase  3-wire  systems 
are  almost  equally  economical. 

(b)  For  a giver*  minimum  voltage,  the  3-phase  4-wire 
system  is  the  most  economical  in  copper. 

(To  be  continued .) 


CREDA  ELECTRIC  BOWL  FIRE. 


The  iBowl  Fire  produced  for  the  coming  season  by  Credenda 
Conduits  Co.,  Ltd.,  Whitehouse  Street,  Aston,  Birmingham, 
which  is  particularly  noticeable  for  the  efficient  manner 
in  which  the  radiant  heat  emitted  by  the  element  is 
reflected  by  the  bowl  and  concentrated  upon  any  desired 
position,  this  tform  of  fire  should  prove  distinctly  useful  in 
offices,  bedrooms,  nurseries,  bathrooms,  etc.,  where  the 
need  arises  for  local  heating. 

The  bowl  of  the  fire  is  made  from  spun  copper,  which 
is  mounted  by  means  of  a swivel  hinge  on  a cast-iron 
pedestal  base,  enamelled  brown  as  standard 
A substantial  wire  guard  protects  the  element  from  acci- 
dental contact,  and  the  element  has  been  designed  to  be 
easily  replaceable.  The  element  itself  consists  of  a spiral 
wire  winding  mounted  on  a fireclay  cylindrical  support 
with  grooves  in  which  the  element  rests.  The  whole  ele- 
ment is  mounted  on  a spring  support  as  a safeguard  against 
damage  through  accidental  knocks.  It  is  quite  a simple 
matter  either  to  change  the  element,  complete  with  the 
fireclay  support,  or  to  fix  Upon  the  support  a new  spiral 
element.  The  loading  of  the  element  is  600  watts. 

With  the  approach  of  the  new  heating  season  there  should 

be  a large  demand  for  this 
type  of  (fire,  and  retailers  are 
recommended  to  apply  for  full 
particulars,  as  it  is  those  con- 
tractors and  supply  authori- 
ties that  have  a stock  of  fires 
on  hand  that  secure  the  best 
of  the  demand  for  heating 
appliances.  . 

It  is  during  the  months  of 
September  and  October, March 
and  April,  or  the  between  sea- 
son periods  as  they  are  often 
termed,  that  the  greatest 
demand  arises  for  electrical 
appliances  of  this  nature, 
which  enable  the  comfort  of 
local  heating  to  be  obtained. 


METALLIC  RESISTANCE  MATERIALS. 


New  B.E.S.A.  Specification. 


Standard  Specification  No.  hi 5 just  issued  by  the  British 
Engineering  Standards  Association  at  is.  net,  is.  2d.  ptist 
free,  fixes  limits  for  resistance  and  dimensions  of  metallic 
resistance  materials  for  electrical  purposes.  A comprehen- 
sive list  of  standard  sizes  of  wires,  tapes  and)  sheets  is 
included,  and  it  is  to  be  hoped  that  wherever  possible  de- 
signers will  use  these  standard  sizes.  The  resistance 
materials  have  been  divided  into  five  classes  : — 

(a)  For  use  when  a low  co-efficient  is  required  at  temps, 
not  exceeding  6o°C.  (such  as  in  standard  resistances  and 
in  sub-standard  instruments). 


October  7,  1921. 

(b  For  use  when  the  temps,  co-efficient  may  vary  more 
than  that  permitted  for  class  A,  and  at  temps,  not  exceed- 
ing 2oocC.  (such  as  in  instruments  other  than  sub- 
standard). 

(c)  For  use  when  the  temp,  coefficient  may  vary  over  a 
wide  range  and  at  temps,  not  exceeding  3oo°C. 

(d)  For  use'  at  high  temps,  not  exceeding  7oo°C.  (such 
as  in  heating  apparatus). 

(e)  For  use  at  high  temps,  not  exceeding  i,ooo°C.  (such 
as  in  heating  apparatus). 


AN  ATTRACTIVE  “OSRAM  ” WINDOW  DISPLAY. 


A feature  of  the  G.E.C.’s  Autumn  Osram  Sales  Campaign 
is  the  attractive  window  display  offered  on  loan  to  their 
clients.  This  display,  and  others,  are  exhibited  in  the  win- 
dows at  Magnet  House,  Kingsway,  and  a brief  inspection 
shows  that  they  combine  novelty,  good  taste,  and  good  pub- 
licity value.  The  illustration  9hows  the  Osram  display.  It 
consists  of  a black  cloth  and  various  pieces  of  painted  and 
shaped  scenery,  depicting  a winter  scene  in  an  old  English 
village,  and  is  intended  to  carry  home  the  appeal  of  the 
comfort  and  attractiveness  of  good  lighting.  By  means  of  I 


hidden  lamps,  the  windows  in  the  model  houses  may  be 
illuminated,  thus  adding  considerably  to  the  realism  and 
attractiveness  of  the  display  both  by  day  and  by  night. 
The  whole  apparatus  is  simply  designed  and  can  be  erected 
in  a short  time. 

We  understand  that  a limited  number  of  these  displays 
are  'available  for  loan,  application  for  which  should  be 
made  on  the  special  form  attached  to  leaflet  O.S.2619. 
which  also  gives  full  details  and  instructions  for  erecting. 

These  leaflets  are  being  mailed  to  their  trade  friends 
by  the  General  Electric  Co.,  Ltd.,  and  additional  copies 
can  be  obtained  on  applifcation  to  Magnet  House,  Kings- 
way, or  to  any  of  the  Company’s  provincial  branches. 


Mattings. — The  Junior  Inst,  of  Engineers,  will  meet  on  Friday, 
4th  inst.  at  8 p.m.  Paper : “ Electric  Cranes/*  by  C.  H.  Wood- 
field,  also  on  Friday  21st  inst.  at  8 p.m.  Lecturette  : “Pyrometrv 
for  Boilers : some  Questions,  pertinent  and  impertinent,**  by 
C.  E.  Foster  (Member).  Both  meetings  at  Caxton  Hall. 

New  Book. — A new  book  entitled  the  “ Diagnosing  of  Troubles 
in  Electrical  Machines,**  has  just  been  published  by  Messrs. 
Longmans,  Green  & Co.  The  author  is  Prof.  Miles  Walker  of 
the  Manchester  University,  and  areview'of  it  will  appear  shortly 
in  the  columns  of  this  paper.  It  is  a book  which  will  be  of 
direct  interest  to  every  Central  Station  engineer  or  man  in 
charge  of  important  electric  lighting  and  power  plant,  and  as 
such  we  are  sure  that  it  will  meet  with  a ready  sale.  The  price 
is  33s.  net.  post  free  from  Electricity  Office. 
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Reviews  ol  Books,  8lc. 

[Books  noticed  in  this  column  1 pill  he  sent  from  Elsc- 
tricity  Office  to  any  Part  of  the  world,  for  the  published 
price , plus  ten  per  cent . for  postage  (minimum  2d.)  and 
orders  will  be  appreciated. 

The  Electrical  Contractors’  Year  Book,  1921*1922. 
{Electrical  Contractors*  Association.  2s.  6d.  net.) — The 
•new  edition  of  this  Year  Book  contains  the  revised  list 
of  members  of  the  Association  and  its  allied  corporations 
ns  well  as  a useful  history  of  the  undertakings  and  details 
of  the  work  w’hich  has  been  carried  out  by  the  various 
committees,  together  with  lists  of  the  other  electrical 
associations  with  whom  the  members  may  come  into 
contact  in  the  oourse  of  their  usual  regular  business.  There 
are  also  details  of  the  arrangements  with  regard  to  wages 
in  the  different  districts  throughout  England  and  much 
other  information  which  will  prove  of  value  to  the  members 
as  well  as,  incidentally,  to  any  firms  who  may  not  yet 
have  joined  the  Electrical  Contractors’  Association.  It 
should  most  certainly  be  read  by  every  contractor,  and,  in 
addition,  a copy  should  be  in  the  possession  of  every 
branch  secretary  of  the  E.T.U.  ' 


The  “Electrician”  Tables  of  Electricity  Undertakings. 
1921.  126  pp.  (Benn  Bros.  10s.  net.  10s.  9d.  post  free.) 
— In  the  new  issue  of  these  well  known  Tables  a new 
form  of  presenting  the  statistical  information  has  -been 
adopted.  The  details  of  the  generating  and  steam  raising 
plant,  which  were  omitted  during  the  period  of  the  war, 
have  now  been  restored,  and  as  "’’these  necessitated  more 
space  than  could  be  given  in  narrow  columns,  the  matter 
has  been  reset  fri  a different  style.  It  is  believed  that 
the  change,  which  offers  greater  scope  for  adding  further 
details  as  occasion  arises,  will,  prove  acceptable  to  all 
users  of  the  Tables.  Several  stations  njade  use  of  oil 
fuel  dusing  the  coal  crisis,  and  the  opportunity  has  been 
taken  to  include  some  particulars  of  the  oil-burning  appar- 
atus employed  bv  a number  of  undertakings.  In  regard  to 
the  Colonial  and  Foreign  Sections  of  the  Tables,  there  is 
still  difficulty  in  obtaining  and  verifying  the  data,  but  so 
far  as  possible  these  have  been  brought  up  to  date. 
The  publishers  are  to  be  congratulated  upon  the  wealth 
of  important  information  which  they  have  been  able  to 
collect.  The  price  of  the  Tables  is  very  moderate  and 
represents  a good  investment  for  those  concerned  with 
the  information  presented. 


Principles  of  Radio  Communication.  By  Morecroft,  Pinto 
and  Curry.  (Chapman  and  Hall,  45s.  net.) — This  volume 
of  over  900  pages  may  be  said  to  represent  th£  very  latest 
word  on  the  theory  and  practice  of  Wireless  Telegraphy, 
a9  seen  from  the  point  of  view  of  an  American  author 
holding  a high  position  on  the  other  side  of  the  Atlantic. 
It  is  most  comprehensive  in  this  respect  and  takes  the 
reader  in  successibn  through  the  fundamental  principles 
of  electrons,  electrical  fields,  and  other  preliminary  ground- 
work, right  on  to  the  latest  development  in  spark  tele- 
graphy, vacuum  tubes,  continuous  wave  telegraphy  and 
radio  telephony,  as  well  as  dealing  with  radiation,  wave 
motion  and  amplifiers ; and  after  a careful  perusal,  one 
can  but  compliment  the  author  on  his  clearness  of  ex- 
pression and  the  care  "with  which  he  elaborates  his  prin- 
ciples. It  is  profusely  illustrated  with  nearly  800  diagrams 
which  should  be  of  great  value  to  wireless  students,  and 
we  have  no  hesitation  whatever  in  recommending  it  to 
our  readers  as  a book  which  is  undoubtedly  costly,  but  at 
the  same  time  represents  full  value  for  money. 


MARRYAT  & PLACE. 

28.HATTON  GARDEN, 
LONDON,  E.C.  1. 


PITMAN’S 

TECHNICAL  BOOKS 

Just  Published. 

THE  STEAM  TURBO-ALTERNATOR. 

By  L.  C.  Grant,  A.M.I.E.E. 

A Treatise  dealing  with  the  various  types  of  turbines,  high- 
speed alternators,  and  their  control  gear  in  present  day  use 
for  Central  Station  Engineers  and  Operators  and  others.  The 
theory  is  dealt  with  sufficiently  to  enable  the  reader  thoroughly 
to  grasp  the  principles  of  the  subject  without  his  being  con- 
fused by  the  intricacies  which  must  necessarily  be  studied 
by  those  engaged  in  the  design  of  steam  turbo-alternators. 
With  161  Illustrations.  15s.  net. 

THE  THEORY  OF  THE  INDUCTION  COIL. 

By  E.  Taylor- Jones,  D.Sc.,  F.Inst.'  P. 

An  exposition  of  the  theory  underlying  the  operation  of 
the  modern  induction  coil.  This  treatise,  which  represents 
much  of  the  author's  original  work,  will  be  of  special  interest 
to  the  student  of  high-frequency  oscillations  and  to  those 
engaged  in  the  design  of  h.f.  apparatus.  With  93  Illus- 
trations. 12f.  6d.  net. 

THE  ELEMENTS  OF  DIRECT-CURRENT  ELECTRICAL 
ENGINEERING. 

By  H.  F.  Trbwman,  M.A.,  and  G.  Condliffe,  B.Sc. 

This  new  book  is  intended  to  bridge  the  gap  existing 
between  the  elementary  text-books  and  the  more  advanced 
books  dealing  chiefly  with  design.  Numerous  examples 
with  answers  are  included  together.  146  illustrations. 
7/S  net. 

THE  ELEMENTS  OF  ILLUMINATING  ENGINEERING 

By  A.  P.  Trotter.  > 

An  introductory  treatment  of  the  units,  distribution  and 
measurements  of  light,  types  and  characteristics  of  lamps, 
reflectors,  and  shades;  photometry  and  the  planning  of 
lighting  installations.  2/6  net. 

ELECTRICAL  TRANSMISSION  OF  ENERGY. 

By  W.  M.  Thornton,  O.B.E.,  D.Sc.,  M.I.E.E. 

A survey  of  the  physical  basis  of  electrical  transmission, 
its  methods  and  phenomena  from  the  standpoint  of  the  elec- 
tron, ror  students  and  engineers.  2/6  net. 

BOILER  INSPECTION  AND  MAINTENANCE. 

By  R.  Clayton. 

A concise  treatment  of  first-class  practice  in  the  mainten- 
ance, overhaul  and  inspection  of  boilers  and  their  accessories. 
Intended  for  boiler  attendants,  mechanics,  students  and 
others.  2/6  net. 

HIGH-TENSION  SWITCHBOARDS. 

By  H.  E.  Poole,  B.Sc.  (Hons.),  A.M.I.E.E. 

Deals  with  high-tension  switchgear  as  assembled  in  switch- 
board form  for  central  station  and  industrial  service,  enu- 
merating the  leading  points  in  design  and  describing  the 
types  of  switchboard  in  most  general  use.  22  illustrations. 
2/6  net. 

MANAGEMENT  OF  ACCUMULATORS. 

By  Sir  David  Salomans,  M.A. 

Tenth  Edition  Revised.  A thoroughly  revised  edition 
of  this  well-known  indispensable  handbook  for  practical 
men.  37  illustrations.  7/6  net. 

POWER  FACTOR  CORRECTION. 

By  A.  E.  Clayton,  B.Sc.,  A.M.I.E.E. 

Explains  the  meaning  and  importance  of  power  factor, 
and  describes  methods  for  the  improvement  of  power  factor* 
36  illustrations.  2/6  net. 

TESTING  OF  CONTINUOUS-CURRENT  MAOHINES. 

By  C.  F.  Smith,  D.Sc.,  M.I.E.E.  ' 

Describes  the  main  principles  and  practice  of  efficiency 
and  output  tests  on  C.C.  Generators,  Motors,  and  Motor 
Generators.  With  examples  from  practice.  21  illustrations 
and  5 tables.  2/6  net. 

OF  ALL  BOOKSELLERS. 
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“PLAY  the  ELECTRICAL  GAME.” 

Realising  that  it  is  difficult  to  get  trade  going' 
again  without  some  assistance  on  the  part 
of  manufacturers,  we  hare  instituted  a 

“SCEANDO  SERVICE  SCHEME.” 

' This  scheme  is  designed  to  give  Factors 

and  Contractors  a real  live  lamp  service, 
and  it  will  provide— 

I.  A first-class  British  Lamp  at  a fair  market  price. 
II.  A scheme  of  extended  credit. 


Write  for  particulars  to-day. 


CROWTHER  & OSBORN,  LTD., 

(Proprietors  of  the  Sceando  Lamp  Co.,  Ltd.) 

7,  Blackfriars  Street,  Salford,  MANCHESTER. 

Glass  Works : Bredbury,  Stockport.  Lamp  Works : Bollington,  Macclesfield. 

Telegrams : “ CRANDOS,  Manchester.” 

Office  Telephone  : 7207  City.  Lamp  Works  Telephone  : 37  Bollington. 


ELECTRICITY. 


October  1931. 

QitttMm  ud  Answers  by  Practical  Hen. 

K TILES 

Qubstioxs  : We  in  rite  our  readers  to  send  us  questions,  preferably  on 
technical  problems  that  hare  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  “ Answers  to  Correspondents  " or  replies  will  be  incited  from  oar 
readers . One  shilling  will  be  paid  for  the  question  which  we  select  for 
comjieittive  replies  in  this  column. 

Axswsus:  A fee  of  10«.  will  be  jxiid  for  the  answer  which  we  consider 
shows  the  greatest  merit , and  f>s.  for  the  one  We  select  as  second  best. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  con- 
ciseness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  uward,  or  to  accept  only  me  reply,  if,  in  his  opinion,  the  answers 
received  -it  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclosed  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript . Com- 
petitors may  adopt  a “ nom  de  plume  ” but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
he  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
ts  final. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  the  most  times 
during  the  next  twelve  months. 

The  words  " Questions  and  Answers, '•  or  * Q " and  "A  " should  be 
placed  at  the  top  left-hand  corner  of  all  letters  intended  for  this  column. 

Question  No.  126. 

V\  hat  are  the  essential  principles  to  be  observed  when 
designing  electromagnetic  relays  to  ensure  quick  action? 
1 desire  to  design  a relay  with  i-iooth  second  period  of 
contact.  This  is  to  operate  on  12  volts,  being  con- 
nected to  this  supply  through  leads  having  a resistance 
of  3 ohms.  The  circuit  closed  will  carry  15  amperes 
at  40  volts.  I would  like  details  of  a suitable  design 
with  a method  of  verifying  the  accuracy  of  the  relay  to 
operate  in  the  period  stated.  I would  also  appreciate 
the  name  of  a technical  book  or  paper  from  which  I can 
obtain  details  of  designs  of  this  nature. — “ B.” 

Question  No.  127. 

I desire  to  have  electric  light  and  electric  motors  fitted 
in  my  boot  factor}'.  I would  like  you  to  point  out  the 
most  essential  features  to  be  considered  when  drawing 
up  a specification  to  enable  the  correct  type  of  motor  and 
fittings  to  be  -installed.  The  supply  is  500  volts,  three 
wire. — 44  Astatic.”  . * 

(Replies  to  Questions  Nos.  126  and  127  must  be  received 
not  later  than  October  29,  1921.) 


Answers  to  Questions. 

Replies  to  Question  No.  123. 

No  replies  of  a satisfactory  nature  were  received  in 
connection  with  this  question.  This  is  scarcely  to  be 
wondered  at  when  it  is  considered  that  the  question  is  not 
only  one  of  intricate  design  but  must  be  the  result  of 
experiments.  Dealing  briefly  with  the  points  raised  it  may 
be  said  that : — (1)  Here  an  ordinary  reverse  current  relay 
will  meet  the  case  since  it  is  merely  a question  of  calculating 
the  demagnetising  effect  of  one  coil  against  another. 
Given  a certain  number  of  effective  ampere  turns  with 
normal  current,  then  15  per  cent,  demagnetising  turns  will 
give  the  results  desired,  that  is,  assuming  an  efficiency  of 
100  per  cent. 

(2)  This  is  the  most  difficult  condition  to  be  considered. 
Although  the  normal  charging  current  is  not  stated,  since 
it  is  hardly  possible  that  the  output  of  the  generator  is  to  be 
regarded  as  the  normal  charging  current,  the  circuit 
breaker  must  trip  when  an  overload  of  50  per  cent,  is 
maintained  over  a period  of  ten  minutes.  This  is  a.  very 
long  time  and  it  would  be  very  difficult  indeed  to  design 
a time-limit  relay  which  would  only  operate  over  such  a 
long  period.  The  ordinary  dash-pot  is  entirely  out  of  the 
question.  It  would  appear  that  the  solution  would  lie 
in  a rotary  electro-mechanical  device,  such  as  a meter, 
which  would  only  commence  to  operate  when  a certain 
value  of  current  is  passing  through  it.  With  this  instru- 
ment it  would  be  difficult  to  avoid  “ creeping,”  which 
would  alter  the  conditions  laid  down  in  the  question, 
unless  an  intricate  system  of  relays  were  adopted. 

(3)  This  device  would,  of  course,  be  inserted  on  the 
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generator  side  of  the  motor-generator.  The  simplest 
device  would,  probably,  be  an  ordinary  no-load  coil  holding 
the  breaker  over  against  the  tension  of  a spring.  The  no- 
load  coil  would  be  energised  from  the  motor  supply  mains, 
thus,  when  the  pressure  fell  to  50  per  cent.,  the  spring 
coming  into  operation  would  open  the  generator  circuit. 

It  would  appear  that,  according  to  the  nature  of  the 
question,  the  above  three  itetas  are  to  be  inducted  in  one 
protective  device.  This  makes  the  matter  more  difficult 
since  it  is  apparently  necessary  for  the  motor  and  generator 
mains  to  be  more  or  less  interconnected.  Candidly,  I do 
not  see  why  they  should  be  contained  in  one  device.  If 
our  querist  will  draw  up  his  question  in  the  form  of  a speci- 
fication and  submit  it  to  one  of  our  leading  electrical 
engineering  companies  as  an  order  to  ,work  to,  no  doubt 
if  they  cannot  supply  one  device  they  will  probably  supply 
separate  instruments  which  will  meet  the  requirements  set 
in  the  question. — Editor  Electricity. 


TWO  MAZDA  SHOWCARDS  BY  , FAMOUS  • 
ARTISTS.  / 

Two  new  season’s  showcards,  lithographed  in  twelve 
colours  and  measuring  15J  in.  by  11  in.,  have  recently 
been  issued  by  the  B.T.-H.  Co.,  Ltd.,  as  forming  part 
of  the  season’s  Mazda  lamp  publicity.  In  one  (illus- 
trated herewith)  we  see  Mr.  Heath  Robinson’s  whimsi- 
cal conception  of  the  testing  of  a Mazda  lamp,  while  in 
the  other,  by  the  well-known  artist,  Mr.  Septimus 
Scott,  -humour  gives  way  to  symbolism  and  hilarity  to 


awed  delight.  It  is  headed  “Light,”  and  in  the  hand 
of  the  central  figure,  representing  the  embodiment  of 
Light,  is  a Mazda  lamp,  the  light  from  which  bathes 
the  cities  of  the  world  at  his  feet. 

Both  showcards  are,  in  their  different  ways,  notable 
examples  of  art.  They  are  mounted  on  stiff  boards 
and  are  provided  with  cords  for  hanging.  Requests 
for  copies  should  be  addressed  to  the  Advertisement 
Dept,  of  the  British  Thom  son- Houston  Co.,  Ltd.,  77, 
Upper  Thames  Street,  E.C.4,  or  to  the  company’s 
nearest  branch  «*ffice. 
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Various  Items. 


Bargains. — An  advertiser  has  special  bargains  to  offer  ?n 
armatures,  galvanometers,  drills,  etc.  For  details  see  small 
advertisements  page. 

Personal. — We  learn  that  Mr.  J.  S.  Child  has  resigned  his 
position  as  joint  sales  manager  to  the  Edison  Swan  Electric 
Co.,  Ltd.,  after  30  years*  service.  For  the  time  being,  Mr.  Child 
can  be  found  at  his  piivate  address,  Wormley  House,  Wormley, 
Herts. 

Bruce  Peebles. — Arrangements  were  made  for  the  members 
of  the  Engineering  Sect,  of  the  Brit.  Assocn.,in  connection  with 
the  recent  meeting  in  Edinburgh,  to  visit  the  works  of  Bruce 
Peebles  & Co.,  Ltd.,  wheie,  among  the  work  in  progress,  the  large 
motor  converters  for  the  Brighton,  Manchester  and  Calcutta 
Corporations  were  seen  on  test. 

The  Western  Canadian  Markets. — In  the  current  issue  of  the 
B.O.T . Journal,  Mr.  L.  B.  Beale  (Trade  Commissioner  at  Winni- 
peg) deals  with  the  markets  ot  Western  Canada.  It  appears 
that  there  should  be  good  business  in  farm  engines  and  tractors, 
electric  lighting  sets,  telephone  equipment  (especially  automatic) 
and  electric  household  appliances. 

Accrington. — Arrangements  having  been  made  as  t)  a pro- 
portionate cost  of  the  expense,  a cable  is  being  laid  by  the  Cor- 
poration to  supply  Messrs.  Steiner  & Co.,  Ltd.,  printers’  manu- 
facturers, for  a nigtit  load  only.  The  Town  Clerk  has  been 
instructed  to  apply  to  the  Electricity  Commissioners  for  power 
to  borrow  the  amount  necessary  for  cairying  out  the  work. 

Association  of  Enginoors-in-Charge.— On  the  12th  inst.  at 
St.  Brides  Inst.,  E.C.4,  Capt.  iL  Riall  Sankey  will  deliver  his 
presidential  address  on  “ Some  Recent  Advances  in  Wireless 
Telegraphy”  (illustrations  and  demonstrations).  The  twenty- 
first  annual  dinner  will  be  held  at  the  Holborn  Restaurant 
to-morrow  at  6 p.m.  A Ladies’  Night  (dinner  and  dance)  is 
arranged  for  Sat.,  Nov.  12,  also  at  the  Holborn. 

Mootings. — The  next  monthly  meeting  ot  the  Birmingham 
and  District  Electric  Club  will  be  held  at  the  Grand  Hotel, 
Colmoie  Row,  on  Saturday,  October  8,  at  7 p.m.  Paper : 
“ Commercial  Efficiency  of  the  Telephone,”  by  Mr.  C.  G.  Findlay 
(member).  Will  all  members  desirous  cf  joining  tne  snooker 
, handicap  please  send  in  then-  names  with  remittance  of  2s.  6d.on 
or  before  the  meeting. 

Industrial  Loaguo  and  Council. — Commencing  last  Wednesday, 
this  winter’s  course  of  lectures  on  industrial  subjects  was 
inaugurated  at  Caxton  Hall  by  a lecture  on  the  ” Capitalistic 
System,”  by  Mr.  E.  J.  P.  Benn.  The  syllabus  shows  that  the 
course  will  be  most  instructive,  and  we  hope  all  industrial  workers 
who  can  will  attend  as  often  as  possible.  The  commencing 
time  is  7.30  p.m.  and  no  tickets  aie  necessary.  Copies  of  the 
syllabus  can  be  obtained  from  the  Gen.  Sec.,  Industrial  League 
and  Council  (Grosvenor  Mansions,  82,  Victoria  St.,  S.W.  1). 

Electricity  in  Working-Class  Dwellings. — In  a valuable  report 
on  the  use  of  electricity  in  working-class  dwellings,  pi  epared  for 
the  E.D.A.  by  Messrs.  G.  Blair,  Imrie  and  T.  G.  Angell,  architects, 
the  Ministry  of  Health  Plan  No.  178  (house  with  scullery,  living 
room,  parlour,  three  bedrooms  and  bath  room)  has  been  adapted 
for  coal,  gas  and  electricity.  The  complete  cost  with  coal  and 
with  electricity  comes  out  the  same,  and  with  gas  considerably 
dearer.  Four  different  plans  are  given.  All  points,  including 
costs,  convenience,  hygiene,  etc.,  are  carefully  considered.  It 
can  be  obtained  from  the  E.D.A.  at  the  price  of  10s.  a copy. 

Haslingllen. — A letter  by  Major  Halstead,  chairman  of  the 
Electrical  Massage  Centre,  to  mayors  and  chairmen  of  urban 
councils,  states  that  the  work  of  the  Centre  has  pome  to  an  end, 
with  the  exception  of  ten  men  awaiting  operations  and  scveil 
still  waiting  treatment.  These  have  been  transferred  else- 
where: Since  the  work  was  commenced,  1,045  men  have  passed 
through  the  Centre,  and  practically  the  whole  of  them  have, 
by  their  treatment,  been  able  to  resume  either  their  pre-war 
occupations  or  some  other  suitable  employment.  During  the 
last  twelve  months  62,462  treatments  have  been  given. 

. Bournemouth. — The  ore-day  lecture  and  demonstration, 
arranged  by  an  energetic  contractor,  Mr.  E.  Brontman,  of  139, 
Bournemouth  Road,  Parkestone,  for  Wed.,  the  5th  inst.,  at 
St.  Peter's  Hall,  is  to  be  prolonged  lor  a further  five  oays.  As 
the  demonstration  includes  cooking  by  electricity,  Mr.  Brontman 
suggested  the  food  so  cooked  be  given  to  the  children  of  the 
local  unemployed  most  in  need.  This  idea  has  been  enthusias- 
tically accepted  by  all  concerned,  and  several  prominent  ladies 
and  gentlemen  are  handling  the  collection  and  the  dis- 
tribution of  the  food,  being  assisted  also  by  the  cleigy  of  eacli 
parish  from  which  the  most  needful  will  be  selected.  Amongst 


the  committee  formed  to  deal  with  this  matter  are  the  manager 
of  the  L.  J.C.  and  M.  Bank,  Ltd.,  and  his  w'ife,  Mr.  Seal,  the  famous 
architect,  and  his  wife,  Mr.  Bowman,  solicitor,  and  his  wife,  and 
others.  Mr.  Joe  Beckett,  the  champion  boxer,  agreed  to  open 
the  evening  proceedings.  Was  this  to  keep  the  gas  people 
away  ? 


Trade  Notes, 

Reduced  prices  of  " Sunco  ” electric  fires  are  given  in  a 
booklet  issued  by  the  8un  Electrical  Co.,  Ltd.  (118-120,  Charing 
Cross  Road,  W.C.2). 

A new  electric  soldering  iron,  the  “ Wheatcroft,”  is  being 
made  by  Ellis  & Coe  (308,  King  Street,  Hammersmith,  W.6). 
The  bit  is  in  one  piece.  It  can  be  taken  out  to  shape  the  working 
end  to  suit  the  work  in  hand,  and  can  be  easily  adjusted  for 
wear.  There  are  two  heaters,  one  above  and  one  below  the 
copper.  They  can  readily  be  replaced  if  necessary.  The  iron 
is  made  in  two  patterns  : one  has  been  specially  designed  for 
armature  work,  the  hand  being  protected  from  falling  solder 
by  a fibre  guard.  The  grip  is  of  compressed  cork.  The  bit  is 
2 in.  wride  by  fin.  thick,  and  the  consumption  400  watts. 

Waterwheel  Alternators  form  the  subject  of  a recent  illustrated 
bulletin,  designated  Circular  14 40/1,  published  by  the  Metro- 
politan-Vickers  Electric  Co.t  Ltd.  (Trafford  Park,  Manchester). 
This  is  of  particular  interest  in  view  of  the  activity  in  the  develop- 
ment of  hydro-electric  schemes.  The  company  has  been  respon- 
sible for  many  installations  and  the  mechanical  and  electrical 
excellence  of  their  plant  is  well-known. 

Literature  from  the  Northern  Steel  and  Hardware  Co.t  Ltd. 
(9,  South  Parade,  Deansgate,  Manchester),  deals  with  “ Strand  ” 
portable  electric  flexible  shaft  grinders,  the  ” Northern  ” vacuum 
cleaner  and  the  ” Laundry  Queen  ” (dolly)  electric  washer  and 
wringer. 

The  Sun  Electrical  Co.,  Ltd.  (118-120,  Charing  Cross  Road, W.C.2) 
are  issuing  a new  introductory  pamphlet  relating  to  the  A.B.C. 
Electric  Laundress.  It  contains  an  appealing  picture  story, 
” Just  Like  a Man.” 

” Ediswan  ” semi-indirect  fixtures  for  home  and  office  lighting 
form  the  substance  ot  an  artistic  booklet  just  issued  by  the 
Edison  Swan  Electric  Co.,  Ltd.  (Ponders  End,  Middlesex). 

Examples  of  C.T.S.  wiring  work  in  many  buildings,  covering 
the  complete-  domestic  and  industrial  fieldfare  given  in  the  form 
ot  illustrations  in  an  attractive  booklet  published  by  the  manu- 
facturers of  C.T.S.  wiies  and  cables — the  St.  Helens  Cable  and 
Rubber  Co.,  Ltd.  (Warrington).  Besides  the  illustrations  there 
is  a brief  letterpress.  Readers  interested  in  wiring  should  not 
fail  to  write  to  the  company  for  a copy  of  the  booklet.  We  are 
advised  that  C.T.S.  is  being  used  in  the  following  housing 
schemes : Ipswich  (1,000  houses),  Bargoed,  S.  Wales  (999), 
Weaverham,  Ches.  (250),  Mansfield  (160),  Walsall  (132),  Amer- 
sham,  Bucks  (30),  Long  Eaton  (30),  Lincoln  (12). 

A new  ” Prices  Current,”  or  key  to  the  Accessories  Catalogue 
issued  by  the  B.E.  Co.  (of  London  and  Birmingham),  Ltd.  (Hendon 
House,  57,  Upper  Thames  Street,  E.C.4),  has  just  been 
published  by  the  company. 
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RUBBER  GLOVES 

made  of  pure  Pam  Rubber 
are  s *ft  and  durable. 
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THE  ECONOMIC  LIMITS  OF  DISTRIBUTION 
FROM  COAL-FIRED  STATIONS.* 

' By  William  Bradley  Woodhouse. 


The  economic  limit  of  distribution  from  a central  power 
station  is  reached  when,  as  an  alternative  to  further  exten- 
sions of  mains,  the  establishment  of  one  or  more  additional 
stations  enables  energy  to  be  delivered  to  the  consumers 
at  a lower  cost. 

The  problem  is  therefore  a consideration  of  the  steps  to 
be  taken  to  supply  an  area  which  extends  beyond  the  econo- 
mical limits  of  the  distribution  pressure  in  use. 

This  is  a problem  which  has  presented  itself  for  solution 
from  time  to  time  as  the  supply  of  electricity  has  developed 
over  wider  areas.  The  solutions  have  been  three  in  num- 
ber, namely  : — 

1.  To  supply  from  one  generating  station  by  increasing 

thje  output  to  meet  the  demands  and  adding  to  the 
original  distribution  mains  a higher  pressure 
system  or  systems  feeding  into  the  general  distri- 
bution system  at  a number  of  points.  The  general 
distribution  system  may  or  may  not  be  subdivided 
into  independent  sections. 

2.  To  supply  from  two  or  more  generating  stations 

each  feeding  a part  of  the  area  independently  of 
the  others. 

3.  To  supply  from  two  or  more  generating  stations 

inter-connected  by  a system  of  high  pressure  mains 
with  or  without  intermediate  feeding  points. 

Within  certain  limits  the  first  solution  is  without  ques- 
tion the  most  economical.  Starting  with  a station  ot,  say, 
1,000  kw:,  output,  the  economies  of  increasing  the  size  and 
output  of  the  station  are  considerable  at  first,  but  increase 
less  rapidly  as  the  station  becomes  larger. 

These  economies  may  be  summarised  under  three 
headings  : — 

1.  Economy  of  Capital. — The  total  cost  of  a generating 
station  increases  less  rapidly  than  the  rated  output  of  the 
plant  installed.  This  is  particularly  so  in  the  case  of  build- 
ings, auxiliary  machinery,  and  steam  turbo-alternators. 

The  reduction  of  the  capital  cost  of  a turbo-alternator  is 
a function  of  the  speed  and  output.  The  limiting  speed  of 
a 50-cvcle  turbo-alternator  is  3,000  revolutions  per  minute, 
at  which  speed  to-day  machines  of  an  output  of  15,000  kw\ 
may  be  obtained. 

* Abstract  of  Paper  discussed  at  the  Engineering  Conference, 
1921.  (Inst,  of  Civil  Engineers.) 


A further  increase  of  output  involves  a reduction  of  speed, 
and  mechanical  design  puts  at  present'  an  approximate 
limit  of  25,000  kw.  to  a single  cylinder  machine,  and 
50,000  kw.  to  a two-cylinder  machine.  It  . appears,  there- 
fore, that  economically  the  limiting  size  of  each  turbine 
unit  is  some  50,000  kw. 

The  above  remarks  apply  to  the  plant  installed,  but  the 
earning  capacity  of  a station  depends  on  the  use  which  can 
be  made  of  the  plant  after  providing  the  spares  necessary 
for  security  of  supply.  A brief  consideration  will  show  that 
the  proportion  of  spare  plant  decreases  with  the  number 
of  machines  installed. 

A large  number  of  machines  for  the  same  total  output 
will  cost  more;  a smaller  number,  to  give  the  same  security, 
must  be  of  a greater  total  rated  output. 

If  each  turbo-alternator  has  an  overload  capacity  of  25 
per  cOnt.,  and  two  sets  are  regarded  as  essential  spares, 
then  the  economical  subdivision  is  into  ten  sets. 

This  particular  consideration  is  modified  by  the  relatively 
high  steam  consumption  of  smaller  turbines  which  in  a 
station  of,  say,  30,000  kw.  would  reduce  the  economical 
number  to  seven. 

Interconnection  of  stations  also  affects  the  question. 

A further  advantage  of  a large  station  is  due  to  the  diver- 
sity of  demand  arising  from  supply  over  a wide  area  which 
may  have  the  effect,  as  between  a station  of  100,000  kw. 
and  one  of  500,000  kw.,  of  reducing  the  station  demand  by 
some  10  per  cent.,  and  the  capital  expenditure  accordjngly. 

2.  Economy  of  Coal. — The  increase  of  efficiency  as 
between  turbines  of  1,000  kw.  and  25,000  kw^.  under  similar 
steam  conditions  represents  a saving  of  some  25  per  cent, 
of  coal  consumption. 

The  diversity  of  demand  referred  to  above  has  its  effect 
in  improving  load  factor  and  still  further  reducing  the  coal 
consumption.  The  economies  made  possible  in  a large 
station  -represent  a further  saving,  but  as  between  a 150,000 
kw.  station  and  a 500,000  kwr.  station  the  amount  is  not 
great. 

3 . Economies  of  Wages  and  Other  Expenses. — These 
economies,  though  marked,  represent  a saving  on  only  a 
small  part  of  the  total  costs,  and  are  relatively  less 
important. 

Total  Saving. — 'It  is  writh  hesitation  that  one  submits  a 
general  (igure  of  the  savings  to  be  made  on  these  accounts, 
it  being  always  possible  to  quote  special  and  exceptional 
cases  to  the  contrary.  It  may  be  taken,  however,  that  the 
relative  cost  per  kw.-year  varies  somewhat  as  follows  : — 


Per  Cent. 

500,000  kilowatts  - 

100 

250,000  ,,  ...  ... 

..  114 

150,000  „ 

122 

50,000  „ 

i73 

Cost  of  Distribution. — Against  these 

economies  the  extra 

costs  of  distribution  over  the  wider  area  must  be  set. 

The  requirements  of  a constant  pressure  supply  limit  the 
radius  of  distribution  at  any  particular  pressure.  If,  as  is 
usually  the  case,  the  pressure  of  utilisation  and  of  detail 
distribution  is  fixed,  then,  to  supply  a w ider  area,  a second 
system  of  higher  pressure  mains  becomes  necessary,  from 
which  the  secondary  system  is  applied  at  a number  of 
points. 

This  involves  capital  expenditure  on  mains,  sw’itchgear, 
transformers  and  regulating  apparatus,  on  which  the 
annual  charges  must  be  met. 

The  new"  system  of  mains  and  transformers  also  involves 
energy  losses  in  iron,  copper,  and  dielectric,  and  the  annual 
cost  of  these  must  be  added  to  the  capital  charges  on 
distribution. 

It  should  be  noted,  however,  that  the  addition  of  the 
higher  pressure  system,  by  permitting  the  subdivision  of  the 
general  distributing  system,*  will  allow’  a greater  load  to  be 
carried  on  this  latter  system  without  further  capital  expen- 
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diture,  or  alternatively  will  effect  a reduction  of  energy 
losses  with  the  same  load.  In  either  case  this  saving  must 
be  taken  into  account. 

The  total  cost  of  distribution  is  made  up  of  the  charges 
on  capital,  the  establishment  charges,  and  the  cost  of 
energy  losses. 

With  the  exception  of  the  copper  losses,  these  annual 
charges  are  practically  constant,  in  pther  words,  the  econo- 
mical area  of  distribution  is  a function  of  the  load  factor 
of  the  system. 

The  economical  a^ea  is  also  dependent  on  the  density  of 
load,  the  uniformity  or  otherwise  of  load  distribution,  the 
number  of  consumers,  ard  other  conditions  which  make  a 
comparison  between  different  areas  a matter  of  great 
difficulty. 

If  it  be  assumed  that  such  an  area  has  a density  of  load 
of  from  500  to  2,000  kw.  per  square  mile, it  may  be  said 
at  once  that  a pressure  of  10,000  volts  has  been  fully 
demonstrated  by  practical  experience  as  suitable  for  general 
distribution. 

The  economical  area  for  such  a pressure  of  distribution  is 
approximately  150  square  miles  from  which  a station 
demand  of,  say  137,500  kw.  may  be  expected  to  arise. 

As  an  indication  of  the  magnitude  of  the  various  charges 
a comparison  may  be  made  for  the  hypothetical  case  of  an 
area  with  a uniformly  distributed  load.  , 

' For  the  sake  of  simplicity  the  are^  is  assumed  to  be 
square  and  the  comparison  between  the  three  methods  of 
supply  indicated  above  is  made  for  a total  area  four  times 
as  great,  or  600  square  miles  with  the  stations  arranged  at 
the  four  comers  and  in  the  middle. 

Comparison  of  Methods. 

Case  1. — Extension  of  supply  to  the  larger  area  from  the 
central  station  involves  the  introduction  of  a higher  pres- 
sure r if  underground  cables  are  used  a comparison  may  be 
made  between  pressures  of  33,000  and  66,000  volts. 

The  use  of  overhead  lines  would  lead  unquestionably  to 
the  use  of  the  higher  of  these  pressures. 

As  an  indication  of  the  costs  of  these  systems,  Tables  I, 

II  and  III  have  been  prepared. 

For  comparison  the  annual  cost  of  a kilowatt-year  (60 
per  cent,  load  factor)  at  the  busbars  of  a 500,000  kw. 
station  may  be  taken  at  j£S  with  coal  at  20s.  a ton. 


Table  I. — Underground  Cables  at  Maximum  Ratings. 
Cost  per  K.V.A.  Mile. 


Pressure. 

Cost 
per  Mile. 

Rating. 

Cost  per 
K.V.A.  Mile. 

K.V. 

11 

£ 

14,000 

K.V.A. 

18,300 

£ 

0.765 

33 

18,100 

48,600 

0-373 

66 

23,000 

78,800 

0.292 

Table  II. — Underground  Cables. 

Annual  Cost  of  Capital  Charges  and  Energy  Losses  per 
K.V.A.  Mile. 


Pressure. 

Rating. 

Capital 

Charges. 

Energy 

1 Losses. 

! 

Total. 

K.V. 

K.V.A. 

' 1 

£ 

£ 

11 

18,309 

0.095 

0.085 

0. 18 

33 

88,600 

0.047 

0.028 

0.075 

66 

78,000 

' 0.036 

0.017 

0-053 

Capital  charges,  12 £ per  cent. 

Energy  dosses,  60  per  cent,  load  factor,  o.5d.  per  unit. 


Table  III. — Transformers  and  Switchgear. 
Annual  Cost  per  K.V.A.  Double  Transformation. 


Pressure. 

Rating. 

Annual  Cost. 

Capital. 

Energy. 

ijotal. 

K.V. 

K.V.A. 

£ 

£ 

' £ 

33 

48,600 

O.264 

0.183 

O.447 

66 

78,800 

0.299 

0.195 

O.494 

Capital  charges,  12  J per  cent. 

Energy  Josses,  60  per  cent,  load  factor,  o.sd.  per  unit. 


Case  2. — The  comparison  in  this  case  is  simple;  the  sub- 
division results  in  the  loss  of  the  benefit  of  diversity,  in  the 
increase  of  the  cost  of  the  stations  and  in  a poorer  load 
factor.  On  the  other  hand,  the  expenditure  on  higher 
pressure  mains  and  transformers  is  altogether  avoided. 

Case  3. — The  comparison  here  made  is  between  equal 
stations  of  ~equal  efficiency.  Where  an  existing  system  is 
added  to,  the  older  stations  are  likely  to  be  the  less  efficient, 
and  it  will  prove  economical  to  deal  with  the  basis  load 
(high  load  factor)  from  the  new  stations  and  the  peak  load 
from  the  old.  Considerable  economies  of  station  operation 
may.be  gained  by  interconnection,  and  for  the  development 
of  a large  area  there  seems  little  doubt  that  whether  the 
stations  be  of  the  same  class  or  of  different  classes  (peak 
and  base  load  stations),  practical  conditions  such  as  the 
available  condensing  water,  the  distribution  of  load  and  the 
supply  of  coal,  will  compel  the  establishment  of  more  than 
one  station,  and  that  the  stations  will  be  interconnected. 

The  comparative  costs  are  tabulated  below. 


Comparison  of  Annual  Costs  of  Alternative  Schemes  of 

Supply. 


Case 

1 

2 

3 

Generating  stations  : 

Number  of  stations  . . 
Total  demand  kilowatts 

1 

500,000, 

4 

550,000 

4 

525,000 

Mains  and  transformers  : 

Pressure  . . volts 

Route  miles 

Kilowatt  miles  . . 

33,000 

42.4 

5,250,000 

•• 

* 33.<**> 

60 

156,000 

Annual  costs  per  kilowatt 
year  : 

At  stations 

Distribution 

8.00 
' 1.23 

11 

10.2 

0.24 

Total 

/ 

9.23 

11 

10.44 

IH  will  be  seen  that  for  the  area  considered  one  large 
station  shows  an  advantage  over  four. 

If  fot  the  same  total  load  the  area  is  increased,  and  with 
it  the  distance  between  stations,  an  increase  of  transmission 
pressure  will  become  necessary ; this  will  introduce  also 
intermediate  feeding  points,  whose  effect  on  the  cost  of  the 
10,000  volt  distribution  complicates  the  comparison. 

Broadly  speaking,  however,  the  comparison  on  the  basis 
taken  shows  equality  of  cost  between  Cases  1 and  3 when 
the  distance  between  stations  is  approximately  30  miles. 


Telegraphy  In  II.8.A. — " Telegraph  and  Telephone  Engin- 
eering in  the  United  States  ” is  the  title  of  a paper  which  was 
read  before  the  Institution  of  P.O.  Electrical  Engineers,  by  Sir 
Wm.  Noble,  Engineer-in-Chief  of  the  G.P.O.,  on  October  11 
last  year.  It  has  now  been  reprinted  in  pamphlet  form,  price 
is.  9d.  net,  post  free,  from  " Electricity  ” office,  and  can  be 
recommended  as  a work  of  direct  interest  to  all  who  have  any- 
thing to  do  with  telegraph  and  telephone  engineering.  It  is 
well  illustrated  and  contains  much  valuable  descriptive  matter. 
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ELECTRIFICATION  OF  RAILWAYS. 

, Final  'Report  of  the  Advisory  Committee. 

The  Electrification  of  Railways  Advisory  Committee,  ap- 
pointed by  the  Minister  of  Transport  in  March,  1920,  to 
inquire  into  various  questions  affecting  railway  electri- 
fication, has  recently  issued  its  .Final  .Report  (H.M. 
/Stationery  Office,  4d.  net).'  The  recommendations  con- 
tained in  the  Interim  iReport,  issued  a year  ago,  are  con- 
firmed and  the  recommendations  may  he  summarised! 
thus  : — 

Standard  System  of  Powejr  Generation. — Three-phase  at 
the  frequency  in  general  use  in  the  distract,  or  as  approved 
by  the  Electricity  Commissioners  (between  25  and  50 
^ cycles).  The  evidence  shows  that  A.C.  “supplied  to  the 
sub-stations  at  a frequency  of  50  cycles  can  be  used  for 
railway  purposes  without  any  detriment  to  railway 
working.” 

Standard  System  of  Power  Distribution. — D.C.  at  a 
Standard  Pressure  of  1,500  volts  at  the  sub-station  busbars. 
In  special  cases  a multiple  or  sub-multiple  of  1,500  volts 
may  be  used  if  approved  bv  the  Minister. 

Standard  Collection. — Contact  rail  and/or  overhead  con- 
tact wire.  The  Standard  Contact  Rail  is  to  be  either  top- 
contact  or  under-contact  rail,  with  the  contact  surface  in  a 
horizontal  plane  installed  at  a gauge  of  1 ft.  4 in.  from  the 
gauge  line  of  the  nearest  track  rail.  Before  stating  their 
recommendations  (which  are  given  in  detail  supplemented 
by  dimension  diagrams  -for  contact  rail  and  overhead  con- 
tact wires  in  the  Report),  the  Committee  point  outo  that 
both  types  are  in  use,  the  top  contact  being  most  common  for 
600/750  volts-  In  their  opinion  the  under-contact  type 
possesses  advantages  in  regard  to  interference  by  the 
accumulation  of  ice  and  snow,  and  also  in  regard  to  the 
-arrangement  of  protection  for  men  working  on  the  track 
with  the  higher  voltages-  Suitably  designed  shoes  can  be 
run  interchangeably  with  either  type. 

The  Standard  Overhead  Contact  Wire  is  to  be  installed 
normally  over  the  centre  of  the  track  at  a height  of  3 ft. 
above  the  maximum  load  gauge  likely  to  be  used  in  the 
line,  and  at  a maximum  height  of  20  ft.  above  the  track 
rail.  With  regard  to  the  L.B.  and  S.C.  'Rly.,  the 
Committee  find  themselves  “bound  to  recognise  that  if 
the  "railway  is  allowed  to  electrify  its  main  lfine  to  Brighton 
•on  its  present  system,  there  will,  of  necessity,  have  to  be 
a change  of  locomotives  or  multiple  unit  stock  in  any 
cases  where  other  companies*  trains  run  oVer  that  line,  and 
that  to  this  extent  the  wished-for  general  interchangeability 
wiill  be  interfered  with.  They  recognise,  on  the  other 
hand*,  that  to  change  the  existing  suburban  equipment  of 
the  Brighton  Rly.  to  a I>.C.  system  would  involve  a large 
financial  expenditure,  which  the  railway  itself  could  not 
be  asked  to  undertake  and  which  it  would  be  difficult 
to  justify  to  the  public  at  the  present  time.  It  has  further 
been  stated  to  the  Committee  that  the  electrification  of  the 
•main  line  is  in  this  case  very  closely  connected  with  that 
-of  the  suburban  lines  on  account  of  the  necessity,  on 
•economical  grounds,  of  using  the  same  rolling  stock 
throughout.  Having  all  these  considerations  in  mind,  the 
Committee  recommend  as  the  course  which  on  the  whole 
has  the  balance  of  advantages : — (i)  That  the  electrical 
■system  of  working  at  present’  in  use,  or  actually  under  con- 
struction on  the  suburban  lines,  need  not  be  changed,  (ii) 
That  in  view  of  the  recent  proposals  of  the  Govt,  as  to 
grouping  of  railway  companies,  the  question  of  the  system 
on  which  the  L.B.  and  S.C.  Rlv.  Co.’s  proposed  extensions 
to  the  coast  should  be  carried  out  is  now — in  the  event  of 
the  Govt.’s  proposals  being  approved  by  Parliament — one 
for  special  consideration  from  the  point  of  view  of  the 
requirements  of  through  working  and  interchangeability 
-of  traffic  with  the  other  systems  forming  part  of  the  pro- 
posed Southern  Group.  Subject*  to  these  matters  receiving 
the  fullest  consideration,  and  provided  the  completion  of 
“the  proposed  extension  on  the  present  system  shows  a 


substantial  financial  advantage,  the  Committee  are  of 
opinion  that  it  should  be  allowed.” 

With  regard  to  Limitation  of  Drop  in  Earthed  Return 
Conductors  the  Committee  recommend,  on  the  evidence  and 
on  the  practical  difficulties  attending  the  imposition  of  a 
definite  limit,  that  “ (1)  It  is  not  desirable  that  regulations 
should  be  issued  to  limit  the  drop  of  potential  in  an  un- 
insulated return  conductor  on  electrically  operated  railways, 
(ii)  In  cases  where  it  is  found  impossible  to  dispense  alto- 
gether with  the  present  obligations  \Vhidh  are  imposed 
upon  railway  companies  by  the  protective  clauses  inserted  ' 
by  the  iB.O.T.  and  other  Authorities  into  the  Acts  of  the 
Companies,  these  obligations  should  be  specified  definitely 
in  each  particular  case.” 

It  is  not  considered  desirable,  in  the  interest  of  railway 
electrification,  that  further  regulations  (other  than  those 
recommended  in  the  Report)  be  issued  for  the  time  being- 

A NEW  DEVELOPMENT  IN  ELECTRIC  VEHICLE 
BATTERIES. 

The  “D.P.”  Battery  Co.,  Ltd.  (Bakewell,  Derbyshire), 
have  perfected  a type  of  cell  which  they  olaim  marks  a 
notable  advance  in  the  manufacture  of  batteries  for  electric 
road  vehicles,  locomotives,  etc.  It  has  long  been  recognised 
that  from  the  purely  electrical  standpoint  the  “ flat  plate” 
cell  is  the  ideal  arrangement.  It  enables  the  best  pos- 
sible use  to  be  made  of  the  available  space,  which,  in  the 
case  of  vehicle  cells,  is  strictly  limited.  It  ensures,  also, 
that’  all  surfaces  of  opposite  polarity  are  equi-distant  frorti 
one  another  at  all  points,  thus  ensuring  uniform  current 
distribution,  a minimum  internal  resistance  and  absence 
of  heating.  The,  great  weakness,  however,  of  the  flat 
Faure  type  plate  has  been  its  short  life  due  to  the  softening 
and  disintegration  of  the  positive  active  material,  and  its 
deposition  as  peroxide  mud  in  the  bottom  of  the  cell.  No 
effective  method  has  hitherto  -been  devised  for  retaining 
it.  In  any  case  once  it  has  become  soft,  and  lost  its 
coherent  structure,  little  purpose  is  served  by  holding  it  in 
the  grid  by  purely  mechanical  mearis.  Peroxide  of  lead 
reduced  to  the  condition  of  mud  has  little  capacity,  owing 
to  its  loss  of  conductivity.  This  serious  defect  of  the 
ordinary  flat  Faure  type  plate  has  no  doubt  largely  assisted 
to  check  the  more  rapid  development  of  battery  traction. 
The  Faure  type  plate  is  in  all  other  respects  so  eminently 
suitable  (for  th?s  class,  of  work  that  any  manufacturing 
development  which  -will  make  possible  its  successful  appli- 
cation to  electric  vehicle  and  similar  work  is  a big  step 
in  the  right  direction.  The  “D.P.”  Co.  claiin  that  they 
have  succeeded'  in  producing  this  result.  The  process  em- 
ployed in  the  formation  of  the  positive  active  material 
gives  it  an  exceedingly  hard  crystalline  structure,  which! 
resists  the  softening  effects  of  high  temperature  and  heavy 
rates  of  charge  and  discharge.  In  conjunction  with  these 
positives  a special  form  of  seoarator  ,is  used,  known  as 
the  “D.P.  Patent  Combined  Separator.”  This  separator 
is  porous,  elastic  under  compression,  and  unaffected  bv 
sulphuric  acid  or  electrolytic  action.  It’  possesses  also  the 
property  of  a filter  upon  which  its  value  as  a separator 
largely  depends.  It  function  in  the  cell  is  four-fold. 

(1)  By  its  filter-like  action  it  prevents  grains  of  peroxide 
from  leaving  the  surface  of  the  positive  plate,  whii^e  at  the 
same  time  it  permits  the  free  diffusion  of  acid  and  the 
escape  of  gas.  It  thereby  prevents  the  gradual  erosion  of 
the  surface  of  the  positive  active  material  due  to  the 
evolution  of  gas  during  charge.  Thus,  by  protecting  the 
surface  layers  of  peroxide,  it  keeps  the  underlying  material 
intact.  No  deposit  is  thrown  down  in  “D.P.”  vehicle  cells, 
so  that  they  never  require  to  be  cleaned  out. 

(2)  Being  under  slight  compression  between  the  plates  it 
tends  to  expand  the  sections  fanwise,  thus  ensuring  a good 
tight  fit  in  the  container.  This  ?s  important  as  it  prevents 
vibration  on  rough  roads  or  bafl  surfaces.  “D.P.”  cells 
will,  therefore,  stand  rough  work  without  fracture  of  the 
plates  or  cracking  of  the  containers. 
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(3)  Being  proof  against  the  destructive  effect  of  nascent 
oxygen  and  sulphuric  acid,  *it  remains  intact  and  makes 
short  circuits  impossible. 

(4)  In  the  event  of  a cracked  or  broken  container,  the 
porous  separator  sheets  retain  sufficient  moisture  to  prevent 
damage  to  the  elements  from  exposure  to  air  and  the  con- 
sequent heating  of  the  negative  active  material. 

Needless  to  say,  the  above  are  very  valuable  features, 
which  have  been  amply  demonstrated. 

In  a new  catalogue  the  “ D.P.  ” Co.  give  prices,  sizes 
and  full  particulars  of  these  batteries  and  include  five 
pages  of  valuable  information  concerning  installation  and 
working. 

OSGLIM 
Electric  Lamps. 


Under  patents  Nos.  13759/ 14,  *55783,  *35485,  *35486, 
I3^(I75  ancl  138642,  jointly  owned  by  the  iB.T.-H.  Co., 
Ltd.,  and  the  GjE.C.,  Ltd.,  low  c.p.  Neon  gas-discharge 
ldmps,  known  as  Osglim,  are  now  being  commercially 
manufactured  in  this  country.  They  consume  5 watts 
as  a maximum,  and  are  available  for  use  on  circuits 
between  200  and  250  volts  A.C.  or  D.C. 

An  entirely  new  principle  in  lamp  making  is  involved 
in  the  design,  ..which  consists  essentially  of  two  metal 
electrodes  sealed  into  a glass  bulb  containing  rarified  Neon 
gas.  These  electrodes  are  connected  to  the  circuit  by  a 
bayonet  cap  and  B.C.  holder  in  the  ordinary  manner.  The 
potential  difference . between  anode  and  cathode  produces 
an  electrical  discharge  across  the  rarified  gas,  and  as  a 
result  of  the  ionic  bombardment,  a glow  of  a characteristic 
reddish  orange  colour  is  produced  as  a luminous  haze 
surrounding  the  cathode.  The  construction  of  the  lamp 
is  simple  and  the  absence  of  filament  docs  away  with  the 
weakest  part  of  an  electric  lamp.  The  mechanical  strength 
is  therefore  very  great,  being  limited  only  by  the  strength 
of  the  glass  bulb. 


Fig.  1. 


Fig.  2. 


At  present  two  distinct  patterns  are  made  : The  44  let- 
ter ” type  (Fig.  1)  has  the  cathode  made  in  the  form  of  a 
block  letter,  numeral,  or  single  device  about  if  in.  nigh. 
This  is  principally  used  in  simple  signs  for  displaying  a 
word  words,  which,  by  the  way,  are  nearly  as  con- 

spicuous in  daylight  as  in  the  dark.  The  other  type 
(Fig.  2),  for  use  where  merely  an  indicator  or  safety  light 
is  required,  has  the  cathode  made  of  a thick  wire  spiral 
wound  roughly  into  the  shape  of  a beehive.  The  glow 
is  produced  on  D.C.,  when  the  cathode  only  shows  the 
glow,  or  on  A.C.,  when  both  electrodes  are  luminous. 
Some  modifications  are  introduced  into  the  D.C.  lighting 
lamps,  however,  which  make  them  less  effective  on  A.C., 
so  that  in  practice  two  separate  types  of  this  pattern 
lamp  are  made.  The  tetter  lamps  are  made  suitable  for 
use  on  either  A.C.  or  D.C. 

The  possibilities  of  the  Osglim  lamp  are  almost 
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unlimited.  Many  uses  to  which  they  may  be  put  will  be 
obvious  to  ail  who  have  come  in  contact  with  lighting, 
problems,  and  other  uses  will  doubtless  be  discovered  as 
occasion  arises.  The  lighting  lamps  are  primarily  in- 
tended for  dim  illumination.  They  make  excellent  night- 
lights  for  nurseries,  sickrooms  and  hospitals,  and  may 
be  used  for  all  night  illumination  of  corridors  in  hotels, 
ships,  etc.  For  domestic  illumination  they  have  been  used 
with  good  effect  in  bracket  fittings,  not,  of  course,  as  the 
main  source  of  illumination,  but  to  add  a touch  of  colour 
to  the  lighting  scheme. 

On  account  of  its  low  current  consumption  and  dis- 
tinctive light,  Osglim  lamp^  are  highly  satisfactory  and 
economical  as  pilot  lights,  circuit  indicators  on  switch- 
boards and  for  other  similar  dplies. 

For  illuminated  advertising,  the  Osglim  letter  lamp  has 
a wide  field  of  application,  not  only  on  account  of  the 
nature  of  its  design  but  also  on  account  of  the  novel  and 
distinctive  quality  of  its  light  and  the  extremely  small  cur- 
rent which  it  consumes.  Permanent  illuminated  notices 
such  as  “ Exit,”  “ Showroom, ” etc.,  can  be  provided  and 
maintained  at  very  small  expense,  and  by  means  of  a 
suitable  range  of  letters  an  infinite  number  of  illuminated 
announcements  can  be  obtained  economically  and  with  a- 
minimum  of  trouble.  The  General  Electric  Co.,  Ltd., 
have  designed  an  attractive  range  of  signs  for  use  with 
these  lamps.  A universal  adjusting  device  is  fitted  to  each 
lampholder  so  that  individual  lamps  may  be  turned,  raised 
or  lowered  to  bring  them  into  correct  alignment.  (Several 
examples  could  be  seen  at  the  Engineering  Exhibition  at 
Olympia.)  It  may  be  mentioned  here  that  the  company’s 
illuminating  engineering  department  will  willingly  help 
to  develop  customers’  own  ideas,  and  give  them  advice  as- 
to  the  use  of  Osglim  lamps. 

Copies  of  a new  leaflet  (Os.  2569)  and  full  particulars 
of  Osglim  lamps  and  signs  can  be  obtained  on  application' 
to  Magnet  House,  Kingsway,  or  to  any  of  the  G.E.C. 
provincial  branches. 


A NEAT  ADAPTOR. 


The  accompanying  illustration  shows  a neat  lampholder- 
adaptor  made  bv  J.  J.  Eastick  and  Sons,  of  Chromolvte- 
Works,  3,  Belfast  Road,  Stoke  Newington  station,  N.16. 
It  is  made  of  polished  brass  (or  else 
finished  in  nickel),  the  white  china 
portion  being  highly  glazed.  The  plugs 
project  at  an  angle,  so  that  the  adap^ 
tor  can  be  used  without  removing  the 
shade  or  reflector.  For  full  par- 

ticulars interested  readers  should  write 
to  Messrs.  Eastick,  asking  for  list 

" A'”  L 


Answers  to  Correspondents. 


H.  Bright  (Crawleyside,  Durham). — (t)  Yes.  (2)  No. 
(3)  The  rise  and  fall  of  current  in  the  secondary  is  the  same 
as  that  in  the  primary.  (4)  An  induction  motor,  as  the 
name  implies,  depends  upon  induction  for  its  operation. 
Alternating  current  is  supplied  to  the  stator  and,  due  to 
the  rise  and  fall  in  the  value  of  the  current,  an  alternating 
current  of  the  same  frequency  is  induced  into  the  rotor, 
when  at  rest.  The  field  set  up  is  rotary  and  this  causes 
rotation  of  the  rotor,  the  currents  being  of  lower  frequency 
as  the  speed  rises.  From  this  it  will  be  seen  that  it  is 
merely  transformer  action  which  is  taking  place,  since  the 
rotor  is  not  connected  to  the  A.C.  supply. 


Faraday  House  Journal. — The  Michaelmas  term  issue  has  now 
been  published  and  as  usual  is  full  of  the  doings  of  “ Old  Fara- 
dians,”  various  notes,  etc.  Dr.  Alex.  Russell  (the  Principal  of 
Faraday  House)  contributes  an  article  on  the  Capacity  between 
Spherical  Conductors. 
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Ordered  to-day 
delivered  to-morrow 


To  maintain  that  standard  in  deliveries  would  entail  a stodk  on  your  part  which  would 
greatly  handicap  your  business,  yet — 

In  these  days  of  careful  expenditure  and,  when  sanctioned,  quick  unhesitating  action 
promptitude  in  the  execution,  of  all  orders  is  a first  essential. 

That  being  so  our  large  and  varied  floating  Stocks  of 

V.I.R.  Cables 

from  which  you  can  draw  at  any  time  by  ’phone,  wire  or  post,  must  prove  an  invaluable 
advantage. 

Briefly  it  means — 44  Our  stocks  are  Yours,”  and  as  J.  & P.  Cables  are  renowned  through- 
out the  world  for  ” that  little  more  in  quality,”  which  means  so  much  in  service,  it  would 
be  simply  business  prudence  on  your  part  to  have  our  List  at  all  times  at  your  hand. 

If,  therefore,  you  have  not  received  a copy — ask  for  it  now  and  note  that  our  Head- 
quarters and  Branches  are  as  follows  : — 

JOHNSON  & PHILLIPS,  Ltd.,  Chariton,  London,  S.E.7. 

City  Office  : — 12,  Union  Court,  Old  Broad  Street , E.C.2 . 

BIRMINGHAM — 224,  Corporation  Street  ; Telegrams — “ Selbac,  Birmingham”  ; 
Telephone — Central  7321.  BRISTOL — 1,  Nelson  Street ; Telephone — Bristol  2499. 
CARDIFF — 2 a,  Court  Road;  Telegrams — “ Selbac , Cardiff”  ; Telephone — Cardiff 
1937-  GLASGOW — 159,  West  George  Street  ; Telegrams — “ Megohm,  Glasgoiv  ” ; 
Telephone — Central  2391.  MANCHESTER — 251,  Deansgate  ; Telegrams — “ Selbac 
Manchester”;  Telephone— Central  4x74.  NEWCASTLE-on  TYNE— 44b,  Blackett 
Street ; Telegrams — “ Selbac,  N ewcasile-on  - T yne  ” : Telephone — Central  1691.  PORTS- 
MOUTH— Cleveland  Road,  Gosport ; Telegrams — 44  Selbac,  Portsmou-h  ” ; Telephones — 
Gosport  166,  Portsmouth  4354.  AUSTRALIA — 212,  Clarence  Street,  Sydney , N.S.W. 


A BUSINESS 


NECESSITY ! 

THE  EQUIPMENT  OF  OFFICE 
OR  FACTORY  IS  INCOMPLETE 
WITHOUT 

Western  - Electric 

Interphones 

With  such  a system  the  busy  man  can  keep  in  touch 
with  every  part  of  his  plant  and  can  connect  with 
any  section  by  simply  pressing  a button. 
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may  seem  an  unimportant  part  in 
the  installation  of  electric  mains 
but,  as  most  engineers  know,  the 
proper  direction  of  this  unskilled 
part  of  a “ laying  job  ” requires, 
in  some  .circumstances,  a wealth 
of  experience  of  such  things  as 
sub-soils,  obstructions,  etc.  Our 
engineers  have,  with  unvarying 
success  laid 
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in  all  parts  of  the  World. 
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TO  OU»  READERS. 

Electricity  is  published  every  Friday,  and,  if  ordered,  is  on  sale  at  the 
principal  Railway  Station  Bookstalls  and  Newsagents  on  that  day.  It? 
has  a very  large  sale  throughout  the  • United  Kingdom,  as 
well  as  In  the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identify  himself  with 
their  views. 

Questions  to  which  an  answer  is  required  must  be  accompanied  by  a 
,3d.  stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer 
will  probably  appear  in  the  paper. 

New  advertisements  for  the  displayed  columns  and  alterations  to 
existing  ones  must  reach  the  publishing  office  not  later  than 
the  first  post  Tuesday  morning,  ih  drier  to  be  in  time  for  the 
issue  of  the  following  Friday.  This  is  important.  Rate  quoted  on  appli- 
cation. Subscription : 17s.  6d.  a year,  99.  half-year,  4s.  6d.  a quarter  in 
advance,  postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  S.  Rentell  and  Co.,.  Ltd., 
-36-39,  Maiden  Lane,  London,  W.O.2.  Telephone,  No.  24(60  Gerrard. 


Current  Topics. 

During-  the  war  there  was  deplorable  wastage  of 
valuable  lives  in  the  defence  of  Liberty.  Now  that 
Pe^ce  reigns  once  more,  there  4s 
Traill  Lighting,  absolutely  no  excuse  for  neglecting 
any  /precautions  which  will  avoid  the 
wilful  waste  of  equally  valuable  lives  which  can  never 
be  recovered.  The  “(Safety  First  M slogan  is  being 
well  advertised  in  connection  with  street  and  railway 
traffic  dangers,  and  the  general  body  of  the  public  are 
in  .consequence  being  gradually,  but  surely,  educated 
to  use  discretion  in  their  wanderings  about  our  busy 
cities  and  towns.  With  regard  to  railway  dangers, 
and  especially  avoidable  risks,  there  is  surely  none 
with  which  we  have  had  greater  and  more  disastrous 
experience  than  that  accruing  from  the  prevailing 
system  of  lighting  trains  by  compressed  gas,  carried 
in  easily  deranged  containers  under  the  coaches. 
These  potential  bombs  are  the  first  items  to  suffer  in 
s.  collision  or  disaster  of  any  kind,  and  the  almost 
invariable  result  is  that  the  liberated  gas  immediately 
catches  fire  and  adds  to  the  total  death  roll. 


Durjng  the  past  few  years*  casualty  after  casualty 
has  been  reported  as  directly  due  to  this  grave  risk. 
On  every  occasion  the  Press  of  the  country  has 
preached  the  gospel  of  reform  in  train  lighting,  yet 
there  are  still  a considerable  number  of  British  railway 
•coaches  lighted  on  this  system,  and  the  avoidable  risk 
remains  just  as  great  to-day  as  when  attention  was 
first  drawn  to  it.  Only  last  week  a disaster  occurred 
*>n  a suburban  railway  seotion  in  France,  and  the  only 
deaths  were  proved  to  be  due  to  fire  caused  by  the 
escaping  gas  from  the  wrecked  coaches.  It  is  simply 
criminal,  in  the  circumstances,  that  railway  authorities 
should  be  permitted  by  law  to  continue  working  trains 
thus  equipped.  We  all  recognise  the  difficulties  in 
the  shape  of  time  and  cost  imposed  by  such  a whole- 
sale conversion  to  electric  lighting  as  is  implied,  but 
it  is  not  as  if  the  railway  people  had  not  had  due  time 
to  effect  a cure. 


Years  have  passed  by'  since  the  first  disaster  of  this 
kind,  and  the  lesson  it  conveyed.  I have  a friend 
who  went  through  the  Ditton  Junction  disaster  some 
years  back,  and  just  escaped  death  from  this  cause, 
and  ever  since  his  experience  I never  enter  a railway 
carriage  without  glancing  at  the  system  in  vogue.  If 
there  are  electrically  lit  coaches  on  the  train  I always 
select  them  in  preference,  and  quite  apart  from  the 
superior  illumination  afforded  where  electricity  is 


installed.  Expense  should  not  be  considered  in  this 
connection;  human  life  is  far  more  precious  than  mere 
dividends,  and  the  sooner  the  railway  companies 
waken  to  a sense  of  their  serious  responsibilities  in 
this  matter,  the  better  for  the  railway  travelling 
public. 

The  prevailing  unemployment  problem  is  prompting 
the  authorities,  as  well  as  the  interested  public,  to 
look  around  for  some  labour  absorb- 
Electrical  ing  tasks  which  will  also  provt 
Relief  Schemes,  profitable  to  their  promoters  and  the 
ratepayers  in  each  district,  and  not 
mere  work-creating  schemes  with  no  justifiable  object 
in  view.  Among  the  many  jobs  calling  for  urgent 
execution  in  the  public  interest,  such  as  road  condi- 
tioning, building,  etc.,  that  of  extending  electricity 
supply  mains  to  some  of  the  outlying  districts  not  yet 
served  with  a supply  of  current  would  appear  to 
provide  relief  in  many  quarters.  Thus,  a recent  letter 
in  a Liverpool  paper  drew  attention  to  the  fact  that  a 
number  of  the  Corporation  houses,  although  occupied 
an<l  fitted  and  wired  for  electric  light,  had  no  supply, 
owing  to  the  absence  of  mains.  Another  correspondent 
appealed  on  behalf  of  local  shopkeepers  in  outlying 
districts  who  still  await  their  long-promised  juice,  and 
for  the  same  reason..  There  are  a number  of  wiremen 
and  electrical  workers  unemployed  in  that  city,  and  this 
would  appear  an  excellent  opportunity  to  absorb  some 
of  them. 

Another  correspondent,  writing  in  the  Daily  Mail , 
suggests  the  extension  of  the  privileges  of  electrical 
service  for  domestic  requirements  to  those  smaller 
householders  less  able  to  incur  the  initial"  expense  of 
the  various  electrical  appliances  by  supplying  these 
appliances  such  as  vacuum  cleaners,  heating  and  cook- 
ing devices,  sewing-machine  /and  knife-cleaning 
motors,  etc.,  on  hire-purchase  terms.  Quite  a * good 
suggestion,  and, one  which  should  commend  itse  f to 
enterprising  municipalities.  Another  suggestion, 
emanating  from  Glasgow,  is  that  the  prime  cost  of 
wiring  and  connecting  a house  service,  as  well  as  the 
interior  wiring  and  fitting,  be  imposed  in  the  form  of 
instalments,  which  .the  average  small  householder 
would  be  better  able  to  negotiate  than  the  existing 
system  of  paying  for  the  whole,  job  at  the 5 outset.  This 
also  is  a suggestion  worthy  of  notice,  and  should  tend 
to  extend  the  use  of  electricity  if  adopted. 


The  possibilities  of  the  independent  electric  pas- 
senger vehicle  or  runabout  have  been  sadly  neglected 
in  this  country,  and  even  the  applica- 
The  £200  tion  of  this  principle  to  commercial 
Electromobile.  work  is  only  now  being  developed 
on  anything  like  commercial  lines. 
Yet  there  is  an  enormous  field  for  compact  electric 
vehicles  of  the  kind  referred  to  if  only  some  enterpris- 
ing manufacturer  would  take  his  courage  in  both 
hands  and  produce  such  a car  on  quantity  lines, 
designed  for  all-round  town  and  suburban  service,  and 
to  sell  as  cheaply  as  possible  on  standardised  lines.  A 
Chicago  resident,  writing  in  the  Daily  Express,  com- 
ments on  our  neglect  of  this  promising  means  of 
transport,  and  states  that  in  that  city  such  electric 
runabouts  are  quite  common,  the  weight  of  the  neces- 
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sary  accumulators  having  been  decreased  by  50  per 
cent,  and  the  capacity  similarly  increased,  so  that  it 
only  remains  to  develop  ample  charging  facilities  in 
every  populous  area,  and  the  field  is  ready  for 
exploitation. 


An  electric  is  peculiarly  simple  in  construction,  easy 
to  drive  and  control,  creates  no  nuisance,  is  compara- 
tively noiseless  wheh  running,  and  is  subject  to  far 
less  expenditure  in  running  costs  and  upkeep  than  the 
corresponding  pet  rot  vehicle.  It  has  its  limitations, 
of  course,  in  regard  to  speed  and  radius  of  operation, 
but  such  a car  as  I have  outlined  could  well  replace 
the  thousands  of  petrol  cars  which  are  at  present  used 
mainly  by  business  and  professional  men  for  short 
radius  town  work  with  frequent  starting  and  stopping. 
I enjoyed  a short  run  in  just  such  a vehicle  over 
twenty  years  ago  through  the  streets  of  Reading,  and 
even  in  those  early  days  was  impressed  with  its  possi- 
bilities. Then  the  battery  problem  was  still  very  real, 
but  to-day  marvellous  progress  has  been  made  in  the 
lightening  and  strengthening  of  electric  vehicle 
batteries.  Moreover,  nothing  suits  a storage  battery 
better  than  constant  hard  work,  such  as  is  involved  in 
the  class  of  duty  referred  to.  It  is  standing  idle  or 
being  subject  only  to  intermittent  and  variable 
discharges  which  so  rapidly  depreciates  the  best 
battery  yet  turned  out. 


A combination  of  gramophone,  phonograph  or 
telephone  record  with  the  modern  cinema  him  has 
long  been  a dream  of  inventors, 
The  Talking  and  numerous  attempts  have  already 
Film.  been  made  to  successfully  combine 

the  two  modern  principles,  thus 
rendering  possible  the  reproduction  of  a stage  play 
with  . speaking  characters.  The  advent  of  the 
thermionic  valve  has  brought  the  problem  a shade 
nearer  solution,  but  there  are  great  difficulties  in  the 
way  still,  and  it  would  appear  doubtful  whether  a 
really  natural  effect  can  ever  be  secured.  The  success 
of  spoken  dialogue  depends  principally  upon  the 
natural  intonation  and  inflection  of  the  voices  of  the 
actors  and  actresses,  and  no  producing  device  yet 
invented  has  succeeded  in  exactly  imitating  these 
human  traits.  Nothing  must  be  regarded  as  impos- 
sible in  these  highly  scientific  days,  however,  and  it 
may  be  that  some  unknown  genius  is  already  on  the 
eve  of  success  in  this  connection. 

Elektron. 


THE  B.T.-H.  COMPANY  AT  OLYMPIA. 


A particularly  attractive  and  well  arranged  stand 
(Fig.  1)  at  the  recent  Olympia  Exhibition  was  that 
of  the  British  Thomson-Houston  Co.,  Ltd.  Reference 
to  the  wide  scope  of  the  exhibits  has  already  been 
made,  including  the  special  type  of  Mazda  lamp — the 
“ Navy  Bulb  M lamp — supplied  for  marine  service. 

The  subject  of  ship  lighting  was  treated  in  a decidedly 
novel  and  artistic  manner.  The  back  of  the  stand  was 
divided  into  three  panels.  These  panels  were  occupied 
by  painted  canvases  depicting  respectively  the  pro- 
menade deck,  the  dining  saloon  and  the  lounge  of  a 1 


modern  liner.  The  panels  were  painted  by  a scenic 
artist,  and  had  a most  realistic  appearance  from  the 
front  of  the  stand.  Appropriate  electric  light  fittings 
equipped  with  lighted  lamps  were  painted  into  the 
pictures,  while  in  front,  and  so  fixed  as  to  appear  part 
of  the  pictures,  were  metal  and  lacquered  embodi- 
ments of  the  painted  fittings,  these  actual  fittings 
being,  of  course,  in  use.  An  example  of  one  of  the 
panels  is  shown  in  Fig  2. 


Fig.  2. 


A corner  window  of  the  stand  was  occupied  by  the 
Mazda  Window  Display,  a most  attractive  con- 
glomeration of  revolving  shades,  showcards,  a plaster 
model  and  other  accessories. 
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NEW  BELLING  HEATING  AND  COOKING 
APPLIANCES. 


In  the  new  seasbn’sj  48-page  catalogue  of  fires,  cookers, 
water  heating  appliances,  etc.,  issued  by  Belling  and  Co. 
(Dfcrby  Road  Works,  Montague  Road,  Upper  Edmonton, 
N.18),  is  to  be  foundi  information  concerning  electric  heat- 
ing ar.d  cooking  of  interest  and  value  both  to  contractors 
and  clients. 

New  designs  of  fire-bars  are  introduced,  and  new  designs 
ot  fires  make  iheir  appearance-  . The  original  and  well- 
proved  bar  is,  however,  wisely  retained,  as  are  several  of  the 
neat  well-designed  fires  which  have  achieved  thorough 

success  in  the  past. 


Fig.  1. — “Imperial”  Fire. 


The  “ standard*  white  bar,  ” it  will  be  remembered,  is 
loaded  to  500  watts,  while  in  the  “standard  brown  bar," 
which  is  made  of  light  brown  fireclay  instead  of  white 
porcelain,  the  leading  is  increased  to  066  watts.  It  is  of 
the  same  dimensions  as  the  “ white  bar,  ” for  which  it  can 
be  substituted  by  those  desiring  al  more  concentrated  form 
of  heat.  In  the  new  “Verti-wave  bar”  the  loading  is 
further  increased  to  1,000  w'atts.  The  heating  spirals  are 
“waved”  vertically,  and  in  use  give  a most  pleasing  effect- 
This  bar  is  fitted’  to  new"  designs  of  fires  known  as  the 
“Imperial”  (see  Fig.  i)  and  “ Wavewell.  ” 


Fig.  2. — Boiler-Griller. 


Another  new  bar  of  1,000  watts  loading  is  the  “Multi- 
parabola bar.”  This  is  designed  convex  when  viewed  from 
the  front,  the  face  consisting  of  a number  of  wells  of  para- 
bola shape,  in  which  the  wire  is  arranged  in  correct  focus. 
As  a result  the  heat  is  well  distributed  in  the  room.  All 
the  bars  are  io§  in.  long,  with  ,io  in.  fixing  centres.  The 
first  two  are  i£  in-  wide  and  the  latter  two  3 in.  wide  Among 
the  new  designs  of  cooking  appliances  reference  must  be 
made  to  the  “Boiler-Griller”  (Fig.  2),  which  is  loaded  to 


1,200  w’atts  and  has  three  heats.  The  top  plate  is  of  cast- 
iron,  removable  rings  being  fitted.  The  sides  and  base  art/ 
of  steel,  finished  black.  The  element  is  so  designed  th;it 
liquids  spilt  on  it  do  not  affect  it.  To  connect  vhe  “boiler-  * 
griller”  into  a “cookerette”  a detachable  oven  (>u£  in.  wide 
by  11  in.  deep!  by  15  in’,  high)  can  be  added.  At  the  top 
of  the  oven  is  a similar  element,  also  loaded  to  1,200  watts. 
In  use  the  cast  iron  rings  from  the  “boiler-griller”  are  re 


Fig.  3.— Immersion  Heater  for 
Quick  Boiling  Kettle. 


moved  and  put  in  the  hole  provided  in  the  top  of  the  oven, 
if  desired.  When  the  oven  is  in  use  the  lower  side  of  the 
bottom  element  can  be  used  for  other  purposes,  or  the  heat 
deflector  plate  inserted  to  send  all  the  heat  up  into  the  oven. 
Similarly,  saucepans,  etc.,  can  be  heated  from  the  upper- 
side  of  the  top  ekirent.  The  device  is  of  ingenious  con- 
struction. 

Considerable  •attention  has  been  given  to  the  general 
problem  of  w'ater  heating,  and  we  believe  that  the  Belling 
immersion  heater,  for  fixing  into  existing  hot-wrater  tanks, 
finds  extensive  application.  Fig  3 shows  the  immersion 
heater  used  in  the  Belling  quick  boiling  kettle.  It  can 
obviously  be  used  for  converting  existing  ordinary  kettles, 
urns,  etc.,  to  electric.  The  blades  are  of  the  construction 
previously  described  in  our  pages.  The  flange  for  attach- 
ing the  heater  to  the  kettle  is  curved  to  suit  the  general 
size  of  kettle — about  8 in.  diameter.  The  flange  is  Soldered 
to  the  kettle  and  the  heater  then  screwed  to  the  flange,  w ith 
steam-tight  * packing  betwreen.  Thus  the  heater  is  bound 
to  take  a correct  vertical  position.  'It  is  supplied  complete 
with  the  “M.K.”  connector,  which,  together  with  “ M.k. 
wall  plugs  and  sockets,  a new"  combined  switch-  plug  and 
the  “M.K”  fire  switch  (“Footpress”  pattern),  as  fitted  to 
many  Belling  fires  are  listed  separately  in  the  catalogue. 


TELEGRAPHY.— GRADE  I.  (1921). 


Being  Solutions  to  the  Questions  set  by  the  City  and 
Quilds  of  London  Institute  in  the  Grade  /.  Examination 
in  Telegraphy  held  in  April , 1921. 

( Continued  from  page  545.) 

n 5 _What  are  the  essential  qualities  of  iron  and 
steei  for  electromagnets  and  permanent  magnets  ? 
On  what  does  the  strength  of  an  electromagnet  depend  ? 
How  would  you  wind  the  coils  of  a telegraph  instrument 
for  use  on  long  lines,  and  why  ? 

A.  5.^-The  cores  of  electromagnets  should  be  of 
high  permeability  and  very  low  retentivity.  Soft 
iron  carefully  annealed  possesses  these  qualities  in  a 
high  degree,  being  easily  magnetised  inductively  and 
quickly  losing  its  magnetism  when  the  inducing  force 
is  removed.  Permanent  magnets  should  have  great 
retentivity;  so  that  although  difficult  to  magnetise 


Tm-ir  TELEGRAPHISTS’  GUIDE-  By  Bell  and  Wilson.  New 
(8th)  edition,  revised  and  brought  up  to  date  a ^.T-O.  expert 
of  high  standing.  20th  thousand.  Profusely  illustrated.  5s.  6d . 
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they  retain  the  magnetic  property  permanently. 
Hard  steel  highly  tempered  meets  this  requirement. 

For  a given  quality  of  iron  and  size  of  core,  the 
strength  of  an  electromagnet  is  directly  proportional 
to  the  number  of  ampere  turns,  the  latter  being  the 
product  of  the  number  of  amperes  traversing  the 
magnetising  coil  and  the  number  of  complete  turns 
of  wire  on  the  core.  Hence  an  electromagnet  of 
4,000  turns  traversed  by  a current  of  25  milliamperes 
would  have  the  same  strength  as  an  electromagnet 
of  2,500  turns  traversed  by  a current  of  40  milliamperes 
because  the  ampere -turns,  viz.,  ioo,  is  the  same 
for  both. 

The  coils  of  a telegraph  instrument  for  use  on  long 
lines  should  be  wound  with  many  turns  of  fine  wire. 
The  reason  for  this  is  that  a long  line  has  high  resistance 
and  the  received  current  very  small,  so  that  many  turns  of 
wire  are  necessary  to  obtain  the  required  magnetic  effect. 
The  wire  must  necessarily  be  thin,  otherwise  the  electro- 
magnet would  be  excessively  bulky ; the  extra  re- 
sistance added,  however,  does  not  materially  decrease 
the  current  owing  to  high  resistance  of  the  line  in 
comparison. 

Q.  6. — What  materials  are  used  for  aerial  line  insulators 
and  what  are  the  relative  properties  of  such  materials  ? 
Sketch  and  describe  an  insulator  and  spindle.  For 
what  purpose  is  the  nibber  or  felt  washer  used  ? 

A . 6. — The  most  commonly  employed  materials 
used  for  insulators  in  this  country  are  porcelain  and 
earthenware.  Glazed  porcelain  is  used  mainly  on 
account  of  its  high  insulating  properties,  and  brown 
earthenware  on  account  of  its  cheapness. 

In  America  and  in  other  countries  having  dry  climates, 
glass  insulators  are  largely  used.  They  are  cheap 
and  their  transparency  does  not  favour  the  formation 
of  cocoons  and  spider's  webs  beneath  the  cups.  The 
hygroscopic  nature  of  glass  and  its  fragility  prevents 
its  use  in  England. 

A sketch  of  the  Cordeaux  double-shed  porcelain 
insulator,  half  in  section,  and  spindle  is  shown  in  Fig.  3. 

It  is  cast  with  a hollow  screw  thread  in  the  neck 
to  receive  the  screw  of  the  spindle.  The  spindle  is 
jjrga  provided  with  a shoulder,  on  which 

MlrmX^SSr  rests  a rubber  washer,  and  the  in- 
11  sulator  is  screwed  down  on  the  washer 

I \\\  and  the  spindle.  This  arrangement 

| \\  \ lessees  mechanical  vibration  and  de- 
ll \\  \ creases  the  liability  of  the  insulator 

to  fracture  due  to  sudden  stresses  or 
tfrp  to  the  effect  of  the  differing  rates  of 

IiJ  expansion,  due  to  temperature  changes, 

H of  the  metal  spindle  and  the  porcelain. 

IgJT  fjg.  3t  The  principal  mechanical  features 
v * ’ of  the  insulator  are; 

(1)  that  the  spindle  passing  through  the  neck  takes 

much  of  the  stress  which  would  otherwise  fall 
on  the  insulator  ; * • Mm 

(2)  the  porcelain  cup  has  great  tensile  and  com- 
pressive strength  ; 

(3)  porcelain  does  not  deteriorate. 

The  principal  electrical  features  are; 

(1)  porcelain  has  a high  specific  resistance  ; 
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(2)  the  distance  between  the  wire  and  the  bolt  is 
great  ; and 

(3)  the  inner  cup  remains  dry  during  wet  weather 
and  so  lessens  the  tendency  of  the  current  to 
leak  over  its  surface. 

(To  be  continued.) 


THE  WILLANS  DIESEL  OIL  ENGINE. 


The  Willans  Diesel  Engine  as  made  at  the  Rugby  works 
of  the  English  Electric  Co.,  Ltd.,  since  1905,  is  of  the 
vertical  single-acting  reciprocating  type,  designed  to  pro- 
duce power  from  inexpensive  fuel  of  the  crude  oil  class. 
The  essential  points  of  difference  from  the  ordinary  types 
of  gas  or  oil  engine  are : — (1)  The  fuel  is  sprayed  into  the 
cylinders  during  part  of  the  working  stroke,  and  combustion 
occurs  gradually  without  explosion,  as  the  atomised  fuel 
enters.  (2)  Ignition  is  brought'  about  solely  by  the  tempera- 
ture attained  by  the  air  in  the  cylindervat  the  end  of  the 
compression  stroke,  and  there  is  therefore  no  ignition  ap- 
paratus of  any  kind.  (3)  There  is  no  explosive  mixture 
present  in  the  cylinder  prior  to  the  working  stroke.  (4)  No- 
carburettor or  vaporiser  of  any  kind  is  required.  (5)  The 
fuel  used  is  crude  petroleum  residue,  or  other  similar  oil 
having  a high  flash-point. 

The  engine  works  on  the  well-known  4-stroke  cycle,  the 
sequence  of  operations  being  as  follow’s : — The  first  down 
stroke  draws  in  air  only.  The  following  up  stroke  com- 
presses the  air  and  causes  its  temperature  to  rise  sufficiently 
to  ignite  the  fuel*  when  it  is  sprayed  in.  During  the  first 
period  of  the  second  down  stroke  fuel  'oil  is  blown  into 
the  cylinder  in  a finely-divided  spray  and  combustion  occurs 
followed  by  expansion  of  the  hot  gases  after  the  fuel 
is  cut  off.  The  following  up  stroke  is  the  exhaust  stroke 
during  which  the  products  of  combustion  are  expelled  to 
the  atmosphere. 

The  quantity  of  fuel  required  per  b.h.p.  per  hour  for 
a Willans  Diesel  Engine  even  of  small  size  is  only  about 
.45  lb.  at  full,  load,  .55  lb.  at  half  load  and  .75  lb.  at 
quarter  load,  while  for  engines  of  larger  size  the  fuel  con- 
sumption is  still  lower.  The  high  economy  on  light  loads 
is  an  important  advantage  of  considerable  value  in  many 
industrial  plants.  Standard  sizes  range  from  100  b.h.p.  at 
250  r.p.m.  to  500  b.h.p.  at  200  r.p.m.  at  altitudes  up  to 
500  ft.  above  sea  level.  For  each  additional  1,000  ft. 
4 per  cent,  of  the  output  must  be  deducted. 

In  a test  carried  out  on  a combined  100  b.h.p.  250  r.p*m. 
set  supplied  to  the  order  of  H.M.  War  Office,  the  following 
fuel  consumptions  were  actually  obtained  : — 


Load, 

Full 

I 

4 

i 


Lb.  per  kw*.  per  hour. 
0.69 

o-7ia 

...  0.817 
...  1.22 


The  fuel  used  was  crude  oil,  calorific  value  18,000  B.Th.U. 
per  lb. 

As  regards  cooling  water,  assuming  that  it  enters  the 
engine  at  6o°F.  and  leaves  it  at  i2opF.,  the  quantity  required 
will  usually  be  not  greater  than  4 to  5 gallons  per  b.h.p. 
per  hour.  This  cooling  water  may  either  be  taken  from 
the  usual  water  supply  or  a cooling  tower  of  very  small 
size  may  be  used. 

The  general  arrangement  of  the  Diesel  plant  is  as 
follows : — 


A main  fuel  reservoir  of  sufficient  capacity  for  24  hours* 
running  is  fixed  at  a suitable  height  for  supplying  a fuel 
filter  tank  by  gravity;  the  fuel  filter  tank  combines  the 
functions  of  an  oil  filter  and  float  chamber  for  maintaining 
the  standard  head  off  oil  above  the  fuel  pump.  The  oil 
flows  to  the  pump  by  gravity.  A reservoir  to  hold  a 
supply  of  ordinary  paraffin  for  occasional  fuel  pulveriser 
cleaning  purposes  is  provided.  For  fuel  storage,  an  old 
boiler  shell  may  be  used  with  advantage,  fixed  in  any 
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convenient:  position,  and  fitted  with  a small  hand  pump  and 
piping  for  filling  the  reservoir.  For  starting  up  an  air 
compressor  driven  directly  from  the  crankshaft  to  supply 
air  at  a pressure  of  about  1,000  lb.  per  square  in.  to  the 
injection  air  reservoir  and  two  starting  air  reservoirs  is 
provided.  These  three  reservoirs  are  supplied  already 
charged  when  the  engine  is  installed,  but  subsequently  they 
are  kept  charged  by  the  air  compressor,  one  of  the  two 
starting  reservoirs  being  held  in  reserve.  During  running, 
the  air  for  blowing  the  fuel  into  the  cylinder  is  supplied 
by  the  air  compressor  delivery  through  the  injection  air 
reservoir.  The  engine  is  first  turned  by  hand . to  the 
starting  position,  the  starting'  valve  lever  put  into  its 
working  position,  and  the  air  supply  from  the  reservoirs 
turned  on.  After  the  engine  has  made  a few  revolutions, 
the  starting  valve  lever  is  thrown  out  of  action,  the  fuel 
" valve  thus  being  brought  automatically  into  operation  so 
that  the  engine  continues  to  run  until  the  fuel  supply  is 
cut  off. 

The  fuel  is  then  forced  into  the  fuel  valve  in  such  quanti- 
ties as  the  load  on  the  engine  demands,  by  means  of  the 
fuel  pump,  the  admission  of  fuel  to  the  cylinder  being 
controlled  by  a needle  valve  in  the  fuel  valve  chamber, 
actuated  by  a lever  driven  from  the  engine  camshaft.  When 
the  needle  valve  opens,  the  fuel  is  blown  violently  past 
the  pulveriser  and  enters  the  cylinder  as  a fine  mist  at  a 
pressure  of  about  450  lb.  per  square  inch. 

The  products  of  combustion  are  released  by  means  of  a 
mushroom  valve  and  a fresh  supply  of  air  is  admitted  by 
means  of  the  inlet  valve.  -Both  of  these  valves  are  actuated 
from  the  camshaft.  A centrifugal  governor  controls  the 
inlet  valve  of  the  fuel  pump  and  thus  regulates  the  fuel 
supply  to  the  engine,  so  that  the  amount  of  fuel  forced 
into  the  cvlinder  depends  upon  the  load  at  the  moment] 
before  ignition,  and  the  strength  of  the  impulse  is  exactly 
proportional  to  this  load.  This  method  of  governing,  to- 
gether with  the  uniformity  of  the  ignition,  gives  extremely 
even  running.  The  crankshaft  bearings  are  lubricated  by 
revolving  oil  rings,  while  the  crank  pins  are  supplied  by 
gravitv  feed.  The  lubrication  of  the  piston  and  piston 
rings  is  bv  forced  feed,  positively  timed. 


WIRING  FOR  SURFACE  WORK. 


In  the  catalogue  of  the  Ediswan  house  wiring  system, 
to  which  detailed  reference  has  been  made  in  these  columns, 
some  notes  are  given  on  suitable  connections  to  meet  most 
of  the  cases  that  arise  in  ordinary  wiring  work.  As  these 
diagrams  are  of  some  interest  we  reproduce  them.  Fig.  1 
shows  the  ordinary  looping  connections  with  single  cable, 


cable.  In  Fig.  2 the  connections  are  shown  for  looping- 
in  with  twin  cable  only,  using  junction  boxes.  (A  junction 
box  for  each  switch  connection  is  required,  but  nd  bonding 
rings  at  switch  or  ceiling  rose  blocks,  un'ess  more  than 
one  point  i9  on  the  same  switch,  are  necessary.)  These 
connections,  with  occasional  slight  modifications,  will  be 
found  the  most  economical  to  use  in  a large  number  of 
buildings,  and  also  simplify  the  subsequent  wiring  of. 
additional  points. 

TO  NEXT  POINT 


«-0  NEXT  POINT 


5.  PLATE 
GEIUNG 
POSE 


FROM  0 IS -BOARD 

Fig.  i. 


or  twin  and  single  cable  employed  on  conduit  work.  This 
method  necessitates  the  use  of  the  bonding  ring  at  all 
switches  and  ceiling  roses  except  the  last  in  circuit,  and 
is  not  necessarily  the  most  economical  in  material  and 
labour  in  the  case  of  surface  wiring  with  metal-covered 


CMS-BOARQi 

Fig.  4. 

Fig.  3 shows  a particularly  neat  arrangement  if  the 
switch  is  near  the  lamp — it  will  be  noted  that  looping  con* 
nections  using  twin  cable  only,  and  a 3-plate  ceiling  rose 
are  employed,  a bonding  ring  at  each  ceiling  rose  but  not  at 
the  switch  being  necessary.  It*  will  generally  be  found  that 
the  connection  in  Fig.  2 will  work  out  the  sfmipler  when 
the  feed  and  loop  to  the  next  point  are  nearer  to  the 
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switch,  and  in  Fig.  3,  when  they  are  nearer  to  the  ceiling 
rose.  If,  however,  the  wires  are  run  under  the  floors  to 
ceiling  rose  points,  ft  will  mostly  Ibe  found  convenient  to 
follow  Fig.  2,  placing  the  junction  boxes  under  the  floor 
immediately  above  the  ceiling  roses. 

In  Fig.  4 are  given  the  connections  for  controlling  a 
lamp  from  two  switches  in  different  positions,  as  for  stair- 
cases, etc.  Single,  or  twin  and  single  cable  is  used  and 
bonding  rings  are  required  at  all  points. 


becoming  lodged,  or  air  pockets  forming,  in  the  cavities 
into  which  the  nuts  fit  in  the  “ Siluiminite  ” base-board 
D,  as  the  holes  are  Filled  up  with  a hard  compound. 
The  fitting  A can  be  easily  tightened  up  by  means  of 
a (box  spanner,  and  the  sweating  thimble  R is  machined 
simultaneously  00  both  faces  by  milling  cutters,  thus 
ensuring  the  true  parallel  surfaces  necessary  for  perfect 
contact.'  Moreover,  with  the  same  end  in  view  the 


IMPROVED  LINK  TYPE  DISCONNECTING  OR 
JOINT  BOXES. 


The  disconnecting  boxes  now’  being  manufactured  by 
the  Nuneaton  Electrical  Contracting  Co.,  Ltd.  (Nun- 
eaton), are  of  the  well-known  diving  bell  pattern,  but 
the  lids  for  all  types  are  circular  (see  Fig.  1).  Double 
glands  are  provided  for  each  cable,  and  are  equally 
suitable  for  use  with  either  single,  multicore  or  con- 
centric cabless.  They  may  be  provided  with  two  wood 


Fig.  i. — One-Way  Joint  Disconnecting  Box. 


oushes  for  bitumen-sheathed  cable,  lead  armour  clamps 
for  lead-covered  cable,  or  with  plumbing  sleeves  in 
cases  where  it  is  desired  to  plumb  the  lead.  They  can 
also  be  fitted  (with  single  or  doulbl'e  wire  armour  clamps 
as  used  in  colliery  work,  and  the  larger  types  of  two, 
three  and  four-way  boxes  can  be  provided  with  separate 
gfanding  where  three  or  four  cables  enter  one  way  of 
the  box.  “ Siluminite  ” is  used  instead  of  wood  for  the 


Fig.  3. — Ordinary  Duty  Pattern  Link  and  Fitting. 

face  of  the  base  C and  the  base  of  the  fitting  A are 
also  carefully  machined  to  fine  limits.  The  component 
parts  A and  B,  as  well  as  the  links,  are  made  of  an 
alloy  containing  from  9 6 to  97  pier  cent,  pure  copper. 
Fig.  3 shows  the  “ordinary  duty  ” link  and  fitting. 
The  heavy  duty  pattern  is  made  on  similar  lines,  but 
all  studs  are  of  mild*  steel  and  a washer  is  cast  on  the 
hexagonal  brass  nut.-  Ease  of  access  and  manipulation 
are  marked  features  and  are  readily  apparent. 


Fig.  2. — Internal  Fittings. 

base  boards,  which  are  kept  from  the  base  by  black, 
hard-vulcanised  fibre  insulators  (instead  of  porcelain  in- 
sulators). With  regard  to  the  fittings  (Fig.  2),  the 
design  is  such  that  the  base  C (F:igi.  3)  is  not  disturbed 
by  the  jointer,  consequently  the  alignment  of  the  iinks 
is  not  affected.  There  is  no  danger  of  foreign  matter 


THE  JUNIOR  INSTITUTION  OF  ENGINEERS. 

A local  section  of  this  institution  was  successfully 
inaugurated  at  Loughborough,  Leicestershire,  on 
Wednesday,  October  5.  The  president,  the  Right 
Hon.  the  Lord  Weir  of  Eastwood,  P.C.,  took  the 
chair  at  the  inaugural  meeting  held  at  Loughborough 
Town  Hall,  the  chairman  of  the  (Institution,  Mr.  B.  E. 
Dunbar  Kilburn,  M.A. , and  other  officers  from  head- 
quarters being  present.  There  was  a large  attendance 
of  engineers  of  all  ages.  The  resolution  that  the 
section  be  established  was  put  by  the  chairman  and 
carried  unanimously.  Lord  Weir  then  inducted 
Mr.  H.  Schofield,  M.B.E.  (Principal  of  Loughborough 
Technical  College),  as  ifs  first  chairman. 

The  new  section  will  have  its  headquarters  at  the 
College,  a meeting  room  and  equipment  having 
generously  been  provided  by  the  Governors,  and 
persons  resident  in  the  district  desiring  further  infor- 
mation should  apply  to  the  local  hon.  secretary,  Mr. 
G.  Mavor,  the  College,  Loughborough,  Leicester. 


Digitized  by  c.ooQie 


October  14,  196!, 


fiLfiCTRlCITY. 


575 


TiH.E  COMMERCIAL  EFFICIENCY  OF  THE 
TELEPHONE. 


A lecture  on  this  subject  was  given  on  Saturday 
last,  at  the  Birmingham  and  District  Electric  Club, 
by  Mr.  G.  C.  Findlay  (member),  who  commenced  his 
paper  with  a short  reference  to  the  historic  develop-* 
ment  of  telephony,  and  then  gave  an  exceedingly  lucid 
and,  so  far  as  time  allowed,  a very  detailed  descrip- 
tion of  the  technical  equipment  of  the  modern  tele- 
phone exchange,  giving  some  account  of  the  many 
devices  at  present  being  developed  to  increase  the 
load  capacity  of  cables. 

The  lecturer  agreed  that  the  automatic  exchange 
wa,s  in  process  of  successful  development,  but  he 
feared  economic  reasons  would  delay  universal 
adoption. 

The  paper  further  dealt  with  the  administrative  side 
of  the  development,  and,  in  passing,  pointed  out  that 
the  war  had  depleted  the  staff  to  such  an  extent  as  to 
make  recovery  to  normal  a slow  process. 

The  lecturer  concluded  by  pointing  out  that  the 
commercial  efficiency  of  the  telephone  depended  to 
quite  an  unrealised  extent  upon  the  subscriber  and 

his  staff.  , , ... 

The  lecture  was  fully  illustrated  by  lantern  slides, 
and  was  closely  followed  by  an  appreciative  audience. 


Qaection*  a*d  Answers  by  Practical  Men. 
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during  the  next  twelve  months.  tf  „ . . „ should  be 

The  worde  " Questions  and  Answers,”  or  Q and  a snouia 
placed  at  the  top  left-hand  corner  of  all  letters  intended  for  this  column. 

Question  No.  126. 

What  are  the  essential  principles  to  be  observed  when 
designing  electro-magnetic  relays  to  ensure  quick  action. 

I desire  to  design  a relay  with  i-iooth  second  penod  of 
contact.  This  is  to  operate  on  12  volts,  being  con- 
nected to  this  supply  through  leads  having  ^ resistance 
of  t ohms.  The  circuit  closed  will  carry  15  amperes 
at  40  volts.  I would  like  details  of  a suitable  design 
with  a method  of  verifying  the  accuracy  of  the  relay  to 
operate  in  the  period  stated.  I would  also  appreciate 
the  name  of  a technical  book  or  paper  from  which  I can 
obtain  details  of  designs  of  this  nature.  d. 

Question  No.  127. 

I desire  to  have  electric  light  and  electric  motors  fitted 
in  mv  boot  factory.  I would  like  you  to  point  out  the 
mosty  essential  features  to  be  considered  when  dra^ng 
up  a specification  to  enable  the  correct  type iof  motor -and 
fittings  to  be  installed.  The  supply  is  500  volts,  three 
wire. — **  Astatic.”  . , 

(Replies  to  Questions  Nos.  126  and  127  must  be-  received 
not  later  than  October  29,  1921.)  J 


ALL  ABOUT  MAGNETIC  BRAKES. 


i>y  H.  S.  B.  Robinson. 


Although  only  slight  reference  has  been  made  in  a 
previous  article  to  tramway  brake  gear,  which  is  undoubt- 
edly the  most  important  part  of  a car  equipment,  it  will 
be  seen  from  the  following  remarks  that  without  a complete 
knowledge  of  the  variods  braking  effects,  the  car  and  its 
occupants  are  liable  to  be  placed  in  jeopardy. 

Ordinary  Stops  : — 'When  a car  has  been  brought  to  a 
stop  by  the  magnetic  brake,  the  hand  brake  should 
always  be  applied  to  hold  it  at  rest,  but  both  brakes  should 
never  be  applied1  at'  the  same  time.  When  applying  the 
magnetic  brake  for  ordinary  stops,  care  must  be  taken  to 
avoid  jerking,  and  it  1 is  also  equally  important  that  the 
controller  handle  is  never  moved  more  than  one  notch  at 
a time.  By  making  a short  pause  on  each  notch,  it  will  be 
seen  that  smooth,  quick  stops  can  readily  be  made.  In 
making  ordinary  stops,  this  pause  khoiild  be  longer  than 
in  cases  of  emergency.  ' . 

Emergency  Stops On  a fast-running  car,  the  brake 
will  be  effective  when  the  controller  handle  has  been  moved 
over  to  the  first  braking  notch,  ibut  with  a car  at  low  speed, 
the  handle  may  have  to  be  moved  to  the  second,  third  or 
fourth  braking  notch  before  the  required  braking  effect 
is  obtained.  It  will  be  an  easy  matter  to  move  the  control- 
ler handle  to  the  proper  braking  notch  for  making  emer- 
gency or  service  stops  and  for  slowing  dowji,  by  observing 
the  different  braking  effects  at  various  speeds. 

Slowing  Down:—' When,  for  any  cause,  the  magnetic 
brake  is  applied  for  slowing  downfrom  high  speed  but  not 
for  stopping  th<?  car,  the,  controller  handle  should  be  moved 
from  notch  to  notch  as  in  ordinary  stops  until  the  speed 
is  reduced  to  some  six  miles  per  hour,  before,  moving  it 
back  to  the  off  position. 

Coasting  Gradients  When  descending  hills  with  the 
magnetic  brake,  the  car  must  be  brought  to  rest  at  the 
commencement  of  the  descent,  which  can  be  done  bj 
setting  the  controller  handle  immediately  over  to  the  last 
braking  not*  and  allowing  it  to  remain  in  that  position 
until  the  car  has  gained  sufficient  speed  to  put  the  brake  m 
operation.  It  will  be  seen  that  the  speed  will  then  be 
practically  constant  while  the  controller  handle  remains 
on  this  braking  notch. 

Condition  of  Track  :-On  slippery  rails,  the  brake  should 
be  applied  a little . more  gradually  by  allowing  a slightly 
longer  stopping  distance  than  .when  the  rails  are  in  good 
condition.  It  is  Hardly  necessary  to  mention  that  sand  is 
required  for  the  magnetic  brake,  the  same  as  for  the  hand 
br^kc. 

Backward  Braking For  braking  a car  running**- 
ward,  the  operations  required  are  obviously  exactly  the  same 
as  for  a car  running  forward,  excepting  that  the  reversing 
lever  of  the  controller  must'  be  set  to  the  backward  position. 
It  may  happen  that  when  ascending  an  incline  there  ** 
danger  of  a car  running  backward  owing,  PerhaP;*’ 
trollev  current  being  cut.  off  from  the  car  or  from  other 

cause'  in  which  case  it  will  be  necessary  to  throw  the 
controller  handle  over  to  the  off  position,  and  the  reve  ^ 
ing  lever  to  the  backward-  position,  after  which  the 
controller  Handle  should  be  irtm^tely  tte  UJ 

hmkinrf  notch  with  one  movement.  If  this  is  done  in  ume 
. found  that  the  car  is  prevented  from  running 

sSrtJ’SS  be  W 

notda  by  notch  until  the  car  has  been  stopped. 


JOHN  E.  RAWORTH  & MOSS, 

Chartered  Patrata  Aiaata, 


7S'vi&Tt%nster,  s.*J. 
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Various  Items. 

Trafford  Park  Estates  Ltd. — A dividend  of  8 per  cent,  for  the 
past  year  has  been  declared. 

Blackburn. — The  Electricity  Committee  propose  to  erect  an 
electricity  sub-station  at  Mill  Hill. 

Press  Congress  Of  the  World— On  the  17th  inst.  a “Press 
Congress  of  the  World  " opens  at  Honolulu.  It  is  to  be  hoped 
that  the  Congress  will  be  of  genuine  serv  ice  to  journalism,  and 
through  journalism  to  the  world.  We  extend  our  good  wishes. 

Commercial  Motor  Exhibition. — At  this  exhibition,  which 
opens  at  Olympic  to-day,  and  will  remain  open  till  Saturday  the 
22nd  inst.  (daily  1 1 a.m.  to  8 p.m.,  admission  2s.,  except  Saturdays 
iwhen  the  price  will  be  is.)  the  latest  developments  in  all  classes 
of  commercial  vehicles,  steam,  petrol  and  electric,  as  well  as 
accessories,  may  be  inspected. 

8V  Annas. — The  Council  have  confirmed  a resolution  that 
application  be  made  to  the  Commissioners  for  a loan  of  £9»74° 
for  supplying  electricity  to  Lytham,  made  up  as  follows  : — 
Supplying  and  laying  cables  £6,460  ; disconnecting  pillars  and 
section  boxes  £390  ; services,  including  cable,  etc.,  £1,250  ; 
meters  (100)  £320  ; and  footpath  £1,320.  ^ 

Mattings. — The  Junior  Inst,  of  Engineers  will  meet  on  Friday, 
14th  inst.,  at  8 p.m.  Paper:  “ Electric  .Cranes, ” by  C.  H.  Wood- 
field,  M.I.Mech.E.  (member).  Slides.  Also  on  Friday,  21st 
inst.,  at  8 p.m*  LectureUe  : “ Pyromeitry  for  Boilers  : Some 
Questions  Pertinent  and  Impertinent,’'  byC.  E.  Foster  (member). 
And  on  Friday,  28th  inst.,  at  8 p.m.  Lecturette  : “ Water  Gas 
Manufacture,"  by  F.  Colin  Sutton  (member)  Slides.  All  at 
Caxton  Hall. 

Parsqnal. — Messrs.  Johnson  & Phillips,  Ltd.,  Charlton,  S.E. 7, 
have  appointed  Mr.  W.  A.  Booth  as  Assistant  Engineer  at  their 
City  Office,  12,  Union  Court,  Old  Broad  Street,  E.C.2.  Mr. 
Booth  was  for  several  years  Assistant  Engineer  at  the  works, 
in  their  switchgear,  transformer  and  junction  box  depts.,  and 
will  specialise  in  these  branches  in  connection  with  his  new 
duties,  on  which  he  has  already'  entered. 

London  County  Hall. — The  L.C.C.  having  accepted  the  tender 
of  the  Piielli  General  Cable  Works,  Ltd.,  at  £2723  17s.  id.,  for 
main  and  circuit  cables,  have  given  the  firm  a further  order, 
value  £3,100.  Additional  main  lighting  switchboards  aie  on 
order  Irom  Messrs.  Dorman  & Smith,  and  Messrs.  Gillett  & John- 
ston have  secured  the  contract  for  the  installation  of  synchronised 
clocks  at  £2,566  4s. 

Society  of  Technical  Engineers. — The  September  issue  of  the 
“ Journal  " is  devoted  to  a careful  statement  of  the  policy  being 
adopted  by  this  Society.  Although  the  Society  will  not  asso- 
ciate itself  with  the  Labour  Movement,  it  will,  nevertheless, 
most  earnestly  seek  to  find  some  means  of  co-operation  with 
Unions  of1  Manual  Workers  connected  with  the  industry,  in 
pursuit  of  the  second  group  of  its  objects,  namely  : those  con- 
cerned writh  efforts  to  secure  the  advancement  ot  the  Engineering 
Industry  of  the  British  Empire.  The  headquarters  address  of 
the  Society  is  102,  Belgrave  Road,  S.W.i.* 

Reduction  in  Wages. — In  accordance  with  the  National  Wages 
Agreements  entered  into  by  the  Nat.  Federated  Elec.  Assocn., 
and  the  E.T.U.,  the  sub-committees  have  agreed  that  the 
variation  in  cost  of  living  justifies  a 10  per  cent,  variation  in 
wages,  from  the  end  of  the  first  pay  period  in  Oct.,  exclusive, 
to  the  end  of  the  first  pay  period  in  Feb.,  inclusive.  For  this 
period  the  wages  are  to  be  : Grade  “ A,"  2s.  3d.  per  hour  ; 
•*  B,"  2s.  ojd.  ; “ C,"  is.  ioid.*;  “ D,"  is.  8 f'd.  Wages 
are  adjusted  every  four  months,  the  variation  being 
1 per  cent,  for  each  3 points  variation  in  the  B.O.T,  cost  of 
living  figure  (“all  items")  from  150  per  cent,  above  July  1914 
(taking  the  average  of  the  figures  published  on  or  about  the 
1 8th  of  the  month  in  which  the  Committee  sits  and  of  the  three 
preceding  months). 

T.  I.  G.  B. — The  Technological  Institute  of  Great  Britain  have, 
we  understand,  instituted,  in  addition  to  their  existing  postal 
course  on  electrical  engineering,  special  postal  courses  for  training 
students  for  the  A.M.I.E.E.  examination  and  the  City  and 
Guilds  examinations  in  telegraphy  and  telephony.  This  is  the 
only  Correspondence  Institute  we  know  of  that  gives  its  students 
a written  guarantee  to  the  effect  that  all  homework  will  be 
examined  solely  by  Corporate  Members  of  the  Inst.E.E. 
Furthermore,  included  in  this  course  is  a valuable  series  of  text 
books  which  have  been  specially  chosen  and  adapted  by  the 
T.  I.  G.  B.  for  the  A.M.I.E.E.  exam.  These  books  are  presented 
to  the  student  and  become  his  own  property.  They  need  not 
be  returned.  They  also  publish  a very  interesting  Free  Book 
about  their  system  of  postal  tuition,  which  is  worth  getting. 
Their  address  is  11a,  Thanet  House,  231-232,  Strand,  London. 


Belfast — At  the  monthly  meeting  of  the  Corporation  last 
week,  by  a majority  it  was  decided  to  dismiss  the  consultants, 
Messrs.  Preece,  £ardew  and  Rider.  The  result  of  that  was 
the  Electricity  Committee  resigned  in  a body,  this  " giving 
the  Council  the  opportunity  of  appointing  a committee  that 
would  more  effectively  carry  on  ;the  work."  Sir  Joseph  David- 
son said  that  the  time  had  come  when  the  critics  of  the  com- 
mittee should  arise  and  do  the  work  themselves.  Several  other 
•matters  were  before  the  Council,  a motion  to  increase  the  price 
of  current  by  20  per  cent.,  another  asking  consent  for  an  appli- 
cation' to  the  Commissioners  for  a loan  of  £550,000  for  the 
completion  of  the  new  power  station,  and  a third  for  sanction 
to  pay  £707  15s.  3d.  fees  to  the  consultants.  The  increase  in 
the  price  of  current  was  passed  and  the  other  two  motions 
referred  back  to  committee.  Since  then  a movement  to  upset 
^ the  decision  of  the  Corporation  relative  to  the  consultants 
— which  was  carried  by  a majority  of  two  only— has  been  set 
afoot,  and  a special  meeting  of  the  Council  has  been  requisitioned. 
Sir  James  Johnston  is  to  move  the  recision  of  the  resolution. 
Councillor  T.  E.  Alexander  is  to  move  the  formation  of  a new 
Electricity  Committee.  (This  meeting  has  since  beeu  held  and 
the  resolution  rescinded  by  23  votes  to  19). 


Trade  Notes. 

The  Osram  “ Huntalite  " candle-type  lamp,  which  is  a very 
good  imitation  of  a white  wax  candle,  is  described  and  priced  in 
leaflet  OS.  2520  just  issued  by  G.E.C.  Being  made  in  one  piece, 
it  is  rigid  and  will  rerriain  upright  even  in  piano  sconces,  where 
vibration  is  unavoidable,  without  the  use  of  clips  or  other 
devices.  It  can  be  fitted  to  any  existing  fitting  without  altera- 
tion of  wiring,  and  is,  of  course  particularly  suited  to  various 
“ period  " fixtures. 

In  their  new  season’s  heating  and  cooking  48-page  catalogue, 
Belling  BuCo.  (Derby  Road  Works,  Montague  Road,  Upper 
Edmonton,  N.18)  state,  that  they  have  a well-equipped  tool 
shop  and  first-class  high  power  presses.  They  are,  therefore, 
able  to  quote  for  any  type  of  press  tool,  01  for  any  kind  of 
stamping  in  bulk,  also  for  embossing  dies  and  die  sinking. 

Once  again  have  we  en^jyed  the  Monthly  Magazine  of  HlggS 
Bros.  (Sand  Pits,  Birmingham).  Not  only  were  we  pleased  to 
read  the  jokes  and  study  the  humorous  illustrations,  but  also 
to  note  the  reduced  prices  of  Higgs  motors,  and  the  re-arrange- 
ment of  the  stock  list,  which  now  covers  A.C.  and  D.C.  motors, 
with  dynamos  of  various  voltages. 

“ Magnet"  Fires  of  2,000  and  4,000  kw.  loading,  in  heavy 
ornamental  cast-iron,  are  illustrated  and  priced  in  folder  No. 
H2604  recently  issued  by  the  G.E.C.,  from  which  firm  may  also 
be  obtained  leaflet  No.  H2607  giving-  revised  catalogue  prices 
of  their  full  range  of  electric  cooking  and  heating  appliances. 

Our  thanks  are  due  to  the  Metropolitan-Vicktrs  Electrical  Ce.f 
Ltd.  (Trafford  Park,  Manchester),  who  have  sent  us  their  latest 
“ Cosmos  " Calendar  for  192 1-2,  on  which  is  reproduced  in  n 
colours  their  new  poster  advertising  “ Cosmos  ” lamps.  Each 
retailer  of  “ Cosmos  " lamps  is  being  supplied  with  a copy  on 
application,  together  with  a showcard  which  embodies  the  same 
design,  and  also,  when  required,  with  supplies  of  the  Company’s 
latest  envelope  enclosure  4102  /6  giving  prices,  overprinted  with 
the  retailer’s  own  name  and  address.  Attractive  advertising  of 
this  nature  is  in  the  general  interest  of  the  retailer,  the  supply, 
authority,  and  the  manufacturer,  and  we  trust  that  the  Company 
will  be  amply  rewarded. 

Full  particulars  of  the  patented  “ Safuse  ” and  “ Donlok  " 
H.  O.  Switch  and  Fuse  Gear,  which  is  guaranteed  to  comply  With 
the  most  stringent  requirements  of  the  Home  Office  fori:he  use 
of  electricity  in  non-textile  and  non-fierv  mines,  are  given  in  a 
new  reprint  of  the  40-page  catalogue,  issued  by  the  manufacturers, 
Donovan  & CO.  (47,  Cornwall  Street,  Birmingham). 

The  Reliance  Engraving  Co.  (1904).  Ltd.  (Waldeck  Road, 
Chiswick) , are  manufacturers  of  chemically,  machine  and  hand 
engraved  cast,  enamelled,  pressed  and  printed  name  plates,  etc. 
Also  advertising  novelties. 
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TELEVISION. 

By  Marcus  J.  Martin. 

To  do  for  the  eye  what  the  telephone  has  done  for  the 
car  is  a problem  that  has  fired  the  imagination  of  many 
inventors  during-  the  last  half-century,  but  up  to  the  present 
all  attempts  have  been  more  or  less  failures.  It  is,  however, 
an  alluring  and  fascinating  problem,  the  invention  of  some 
means  whereby  the  actual  presentment  of  a person  or 
;suibject  placed  at  the  transmitter  can  be  produced  instan- 
taneously and  automatically  at  a distance,  and  although 
“television”  is  possible  experimentally,  it  is  at  present, 
from  a commercial  point  of  view,  impracticable. 

Previous  to  the  discovery  of  selenium  (a  non-metallic 
element  possessing  a high  degree  of  electrical  resistance, 
variable  with  the  amount  of  light  to  which  it  is  exposed) 
all  attempts  made  to  solve  the  problem  of  television  failed. 
Although  several  spasmodic  efforts  were  made  to  transmit 
to  a distance  by  electrical  means  writing,  and  even  sketches, 
the  experiments  were  soon  abandoned,  there  being  at  that 
time  no  incentive  for  development,  principally  owing  to 
lack  of  possible  application.  With  the  discovery  of  the 
electrical  properties  of  selenium  the  early  workers  saw  the 
possibilities  of  application  to  the  solution  of  the  problem 
of  television,  and  numerous  suggestions  were  put  forward 
for  this  purpose. 

As  was  only  to  be  expected,  the  earliest  workers  endea- 
voured to  construct  their  apparatus  to  work  upon  a principle 
somewhat  similar  in  character  to  that  of  the  human  eye, 
but  fti  this  case,  as  indeed  in  many  others,  the  mechanical 
imitation  of  one  of  Nature’s  marvels,  remarkable  for  its 
great  simplicity,  proved  to  be  an  exceedingly  difficult  prob- 
lem, and  one  that  up  to  the  present  still  awaits  a really 
practical  solution. 

The  arrangement  and  action  of  the  earliest  apparatus 
•devised  for  television  was  somewhat  as  follows : At  the 
transmitter  was  arranged  a screen  which  was  divided  into 
a large  number  of  small  square  compartments,  each  com- 
partment containing  a selenium  cell.  At  the  receiving 
station  was  a similarly  divided  screen,  each  compartment 
in  this  case  containing*  a small  electric  globe.  One  wire 
from  each  cell  was  connected  to  a common  battery  terminal, 
the  other  battery  terminal  being  connected  to  earth,'  while 
at  the  receiver  one  wire  from  each  globe  was  also  earthed. 
The  remaining  terminals  on  each  selenium  cell  and  globe 
were  separately  connected  by  means  of  a length  of  line 
In  such  a manner  that  each  selenium  cell  at  the  transmitter 
was  connected  to  the  globe  that  occupied  a similar  position 
on  the  receiver. 

When  the  surface  o-f  this  selenium  cell  mosaic  is  in- 
fluenced bv  the  shadow  of  a simple  black  and  white  image 


projected  upon  it,  those  cells  which  are  illuminated  will 
have  their  resistance  lowered,  allowing  sufficient  current 
to  flow  through  the  various  line  wi'res  and  light  the  lamps 
to  which  they  are  connected  at  the  receiver,  while  those 
cells  which  remain  unexposed,  and  which  form  the  image 
at  the  transmitter,  wiill  have  the?r  corresponding  globes  in 
darkness. 

In  this  manner  a fairly  good  representation  of  a simple 
black  and  white  image  can  be  obtained,  but  the  iimitattons 
of  the  method  are  obvious.  Not  only  is  it  restricted  to 
working  over  extremely  short  distances,  but  to  transmit  any 
subject  with  reasonable  accuracy  would  necessitate  the  use 
of  a very  large  number  of  selenium  cells  and  globes.  To 
transmit  and  receive  a picture  measuring  2 ins.  by  2 ins. 
with  a grain  as  fine  as  that  of  an  ordinary  newspaper 
illustration,  would  require  at  least  40,000  selendum  cells  and 
globes  and  a similar  number  of  connecting  lines,  and  the 
apparatus  to  transmit  such  a picture  over  a distance  of  100 
miles  would  cost  at  least  orie-and-a-quarter  million  pounds, 
besides  which,  the  manufacture  of  such  a large  number  of 
similar  selenium  cells  Vould  be  commercially  impossible. 
Numerous  modifications  of  this  method  have,  however,  from 
time  to  time  been  patented,  under  such  titles  as  the  “Tele- 
vue,”  and  “Telephot,”  but  po  attempt  has  ever  been  made 
to  work  the  ideas  up  into  practical  form,  owing  principally, 
no  doubt,  to  the  enormous  expense  involved. 

Several  experimenters  have  endeavoured  to  construct 
apparatus  in  which  one  or  more  rapidly  moving  selenium 
cells  could  be  made  to  take  the  place  of  the  large  number 
of  stationary  cells  as  first  suggested,  but  from  the  beginning 
twro  serious  difficulties  presented  themselves:  (1)  obtaining 
complete  synchronism  between  the  instruments  at  the  trans- 
mitting and  receiving,  stations,  and  (2)  overcoming  the 
slowrne$s  of  the  selenium  in  responding  to  the  very  rapid 
changes  in  the  illumination  that  were  necessary:  The 
whole  process  of  building  up  the  secondary  picture  being 
required  to  take  place  in  less  than  one-tenth  of  a second, 
which  is  the  time  that  a visual  impression  is  retained  upon 
the  retina  of  the  eye— telcvisiion  on  these  lines  being  based 
upon  that  defect  of  the  eye  commonly  known  as  the  per- 
sistence of  vision.  . 

The  question  of  synchronism,  however,  forms  by  far  the 
most  important  problem  requiring  solution.  In  ordinary 
high-speed  telegraphy  the  methods  of  synchronism  employed 
have  to  be  verv  nearly  perfect  in  order  to  transmit  and 
receive  clearlv  onlv  a few7  thousand  signals  per  minute, 
and  a$  in  television  anything  from  10,000  to  100,000  sig- 
nals t>cr  second  would  have  to  be  transmitted,  and  each 
signal  received  and  arranged  in  its  correct  position  on  the 
receiving  screen,  it  is  evident  that  the  solution  of  this 
difficulty  will  be  no  easy  matter. 

In  a new  method  of  television  recentlv  w'orked  out  by  Mr. 
A.  A.  Campbell  Swinton,  and  described  by  him  in  Nature , 
the  sluggishness  of  the  selenium  and  the  almost  insurmount- 
able difficulties  of  accurate  synchronism  have  been  partially 
overcome,  but  even  this  method  could  only  be  made  to 
work  over  a verv  short  length  of  line  in  w'hifch  the  capacity' 
effects  were  very  slight  and  can  in  no  w7ay  be  looked  upon 
as  a practical  solution  to  the  problem,  although  it  undoubt- 
edly opens  up  a large  and  as  yet  unexplored  avenue  of 

investigation.  • 

As  every7  telegraph  engineer  know7s,  inherent  line  pro- 
perties would  totally  prevent  the  transmission  of  anythin# 
like  the  enormous  number  of  signals  required  for  tele- 
vision, and  this  fact  alone  proves  that  television,  at  least 
as  far  as  transmission  over  metallic  conductors  is  concerned, 
cannot  be  considered.  Wireless  methods,  how'ever,  remain, 
and  although  the  wi’reless  transmission  and  reception  of 
such  a large  number  of  signals  might  be.  accomplished, 
there  would  still  be  the  question  of  synchronism. 

As  already  pointed  out,  to  obtain  accurate  synchronism 
between  tw7o  rapidlv  revolving  bodies  as  regards  both  speed 
and  position,  even  where  the  two  instruments  are  electrh 
callv  connected,  is  an  exceedingly  difficult  problem.,  but  where 
thev  are  required  to  run  independent!'7  as  in  wn-eless 
television,  the  difficulties  aye  increased  a hundred-fold.. 
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SOLVING  THE  INDUSTRIAL  PROBLEM. 


Although;  the  Mansion  House  meeting  on  October  13 
did  not  carry  us  very  much  farther  xn  ihe  direction  of  doing 
something  realh  practical  to  solve  the  present  trade  depres- 
sion and  the  consequent  unemployment ; it  did  serve  to  keep 
the  matter  in  front  of  those  in  whose  hands  the  solving 
of  this  problem  lies,  namely,  industrial  and  labour  leaders. 
The*  following  resolution,  proposed  by  Mr.  G.  H.  Roberts, 
M.P.,  seconded  by  Viscount  Burnham,  was  passed  by  a 
large  majority: — 

“That  this  Mansion  House  meeting  of  the  Industrial 
League  and  Council  reiterates  its  considered  policy  that 
prosperity  to  this  country  can  only  be  achieved  as  a result 
of  closer  and  friendlier  relations  between  employers  and 
employed.  It  views  with  satisfaction  the  action  of  the 
Prime  Minister  in  calling  together  to  the  counsels  of  the 
nation  representatives  of  employers,  labour,  commerce  and 
finance  to  explore 1 all  possible  1 avenues  towards  a solution 
of  the  present  industrial  trouble,  and  urges  the  Govern- 
ment to  use  every  means  available  to  relieve  the  present 
situation,  by  encouraging  andi  fostering  all  possible  means 
to  reduce  the  cost  of  living,  to  lower  the  cost  and  increase 
the  measure  of  production,  and,  by  international  arrange- 
ments, to  stabilise  the  rate  of  exchange,  and  that  special 
consideration  be  given  to  the  claims  of  agricultural  develop- 
ment both  in  the  United  Kingdom  and  throughout  the 
Empire,  in  the  interests  of  the  nation  as  a whole.’ * 

The  meeting,  which  was  termed  a conference,  was,  in 
fact,  confined  to  the  mere  moving  and  supporting  of  the 
resolution  by  the  speakers  already  referred  to.  Their  re- 
marks, however,  were  to  the  point,  and,  seeing  that  they 
represented  both  sides,  it  was  interesting  to  find  how'  com- 
pletely they  were  in  agreement  one  with  the  other.  Whilst 
urging  the  necessity  for  the  stabilisation  of  the  exchanges 
in  developing  our  foreign  trade,  each  speaker  also  con- 
tended that  a great  deal  had  to  be  done  at  home  by  the 
employers  and  employees  themselves.  Too  much  must  not 
be  expected  from  the  Govt.,  which  had  its  limitations,  and 
the  inconsistency  of  first  asking  the  Govt,  to  take  \t§  dead 
hand  off  industry,  and  then  demanding  that  it  should  inter- 
fere again  with  a view  to  putting  things  right,  was  pointed 
to.  The  Govt.,  said  Mr.  Roberts,  had  been  blamed  for  not 
foreseeing  the  present  grave  state  of  affairs  in  the  industrial 
world,  but  he  himself  was  of  the  opinion  that  no  one  could 
have  foreseen  it.  If  Labour  had  foreseen  it,  then  they  had 
acted  criminally  since  the  Armistice  m wasting  the  amount 
of  money  they  had  in  incessant  strikes ; Labour  had,  since 
the  Armistice,  pursued  a wrong  policy.  . 

Coming  from  a Labour  leader,  this  expression  of  opinion 
is  welcome  to  those  who  really  study  the  industrial 
question,  and  gives  good  reason  for  hoping  that  it  will  be 
tackled  in  a more  practical  manner  than  has  been  the  case 
hitherto. 

Viscount  Burnham,  after  expressing  the  hope  that  a con- 
ference wouldl  be  held  between  this  country  and  America 
to  consider  the  financial  circumstances  of  the  world  and 
how  best  toi  deal  with  them,  pointed  to  the  danger  of  the 
doctrine  preached  from  platforms  throughout  the  country, 
of  the  suppression  of  capitalism.  This,  he  said,  was  a 
deterrent  to  enterprise,  a threat  to  those  who  could,  after 
all,  invest  their  money  elsewhere,  and  was  in  itself  a cause 
of  unemployment.  The  present  drastic  wage  cuts  were 
really  necessary,  and  employers  were  not  out  to  reduce 
wages  to  the  lowest  possible  penny ; it  would  be  mere  folly 
on  the  part  of  any  set  of  employers  to  provoke  disturbance 
in  their  own  trade  in  order  to  obtain  one  or  two  per  cent, 
more  interest,  when  the  difficulty  was  to  get  any  at  all. 
Tn  fact,  many  would  be  paying  income  tax  out  of  capital 
this  year. 

Mr.  H.  E.  Blain  and  Mr.  G.  N.  Barnes  also  urged  the 
necessitv  for  co-operation  between  employers  and  employed, 
as  the  only  way  to  improve  present  conditions. 
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BRITISH  EMPIRE  EXHIBITION. 


The  British  Empire  Exhibition,  of  which  H.-M.  the  King, 
is  patron,  and  H.R.H.  the  Prince  of  Wales  President  of 
the  General  Committee,  will  be  held  at  Wembley  Park  in 
the  summer  of  1923.  It  is  being  organised  with  the  ap- 
proval of  H.M.  Govt.,  who  have  obtained  the  authority  of 
Parliament  ii  contribute  the  sum  of  100,000  towards  the 
Guarantee  Fund,  and  has  the  support  of  the  Prime 
Ministers  of  the  Overseas  Dominions  and  of  the  representa- 
tives of  the  Indian  Govt.,  who  have  promised  their  cordiaL 
co-operation  in  ensuring  its  success.  While  the  Exhibition 
will  only  be  openj  to  the  public  for  six  months  during  the 
summer  of  1923,  the  buildings  which  it  is  proposed  to  erect 
at  Wembley  Park  will  become  the  permanent  home  of  a 
number  of  important  trade  exhibitions,  and  the  principal 
athletic  grounds  in  the  country  As  a result  of  arrange- 
ments which  have  been  made  with  the  approval  of  the 
B.O.T.,  the  British  Industries  Fair  will  in  future  be  held, 
at  Wembley  Park,  and  the  Sports  Ground,  which  is 
designed  to  accommodate  125,000  people,  will  become  the 
permanent  home  of  the  Football  Association,  who  have 
taken  it  on  a long  lease  and  will  hold  there  the  final  of  the 
Association  Cup  Tie.  Similar  agreements  have  been  con- 
cluded with  a number  of  important  associations,  and  others 
are  now  under  negotiation. 

Up  to  October  1st  of  this  year,  guarantees,  chiefly  from. 
London  firms,  to  a total  of  approximately  ^450,000  (in* 
eluding  the  Govt,  guarantee)  have  been  secured,  and  at 
the  request  ol  H.R.H.  the  Prince  of  Wales,  meetings  are 
being  called  in  the  leading  provincial  centres  with  a view 
to  the  formation  of  local  committees  to  assist  in  the  com- 
pletion of  the  fund.  It  is  earnestly  to  be  desired  that  full 
financial  support  will  immediately  be  forthcoming.  Com- 
munications sh^u*d  be  addressed  to  the  General 
Manager  (U.  F.  Wintour,  Esq.,  C.B.,  C.M.G.),  British* 
Emoire  Exhibition  (1923),  Inc.,  16,  Hobart  Place,  London, 
S.W.r. 

The  objects  of  the  Exhibition  are  (a)  To  find  fresh' 
sources  of  national  wealth  in  the  development  and  utilisa- 
tion of  the  raw  materials  of  . theV  Empire;  (b)  To  foster 
inter-imperial  trade,  and  find  fresh  world-markets  for 
Dominion  and  Home  products : ( c ) To  make  the  different 
parts  and  peoples  of  the  British  Empire  better  known  to 
each  other,  and  to  focus  public  attention  in  this  country 
on  the  illimitable  possibilities  of  India  and  the  great 
Dominions  overseas,  as  well  as  of  the  Crown  Colonies,  and 
Dependencies — “our  vast  undeveloped  estate.” 


G.E.C.  HEATING  AND  COOKING  SALES 
CAMPAIGN. 


In  order  to  stimulate  the  demand  for  their  “Magnet”' 
heating  and  cooking  appliances,  the  General  Electric  Co., 
Ltd.,  have  inaugurated  a vigorous  campaign  in  which  they 
invite  the  co-operation  of  their  trade  customers.  Although 
extensive  general  advertising  is  included,,  the  main  effort 
will  be  expended  in  intensive  publicity,  in  order  to  drive 
home  to  the  public  the  many  advantages  of  the  “ All- 
electric”  house.  To  this  end  the  company  is  prepared  to 
confer  w*ith  individual  dealers  and  to  help  them  to  organise 
and  conduct  heating  and  cooking  campaigns  suited,  in  each 
case,  to  the  particular  conditions  obtaining  in  their  own 
districts.  \W  understand  that  one  of  the  features  in  the 
campaign  will  be  a series  of  exhibitions  which  will  be  organ- 
ised and  held  on  the  premises  of  the  various  dealers,  the 
G.E.C.  loaning  suitable  apparatus  and  trained  demonstra- 
tors in  addition  to  providing  suitable  publicity  and  advertis- 
ing matter. 

A special  window  display,  featuring  “Magnet”  apparatus 
is  also  available.  It  has  been  attractively  designed  to  point 
out  the  cleanliness  and  convenience  of  electrical  heating  and 
cooking  appliances  as  compared  with  older  methods,  a 
brazier,  sootv  kitchen  range,  etc.,  being  displayed  on  the- 
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background^  whilst  in  front  are  marshalled  their  electrical 
equivalents.  Each  article  is  linked  by  coloured  ribbons  to 
a central  easel,  which  announces  in  bold  lettering  the  ad- 
vantages of  the  “Magnet”  (electrical)  way.  The  key  to  the 
whole  idea  is  contained  in  a large  representation  of  a switch 
bearing  the  slogan;  “Just  switch  on,  that’s  all !” 

Dealers  are  invited  to  make  early  application  to  Magnet 
House,  Kingsway,  W.C.2,  or  to  any  of  the  Co.’s  provincial 
branches. 


A FOOT-CANDLE  .METER. 


Illumination  cannot  be  judged  iby  the  eye,  but  a simple, 
convenient  and  scientifically  accurate  means  of  measure- 
ment is  afforded  by  the  Foot-Candle  Meter  shown  in  'Fig.  i. 
There  is  a graduated  scale  at  the  top,  a volt-meter  (bottom 
left)  and  a rheostat  switch  (bottom  right).  The  locking-pin 
Jn  the  switch  handle  prevents  the  lamp  from  being  acci- 
dentally switched  on  and  also  prevents  the  instrument 
from  being  put  in  the  case  when  the  switch  is  on.  The 
case  of  oxidised  sheet  steel  is  fitted  with  a leather  grip 
at  top,  and  a leather  case  with  sling  strap  completes  the 
outfit.  The  total  weight  with  case  is  4 lb.,  and  the  out- 
side dimensions  of  the  instrument  are  7J  in.  by  6 in.  by 
ij  fn.  The  screen  (Fig*.  2)  forms  one  side  of  the  light 
box  and  consists  of  a piece  of  clear  glass  on  which  are 
two  thicknesses  of  paper.  One  sheet  is  fairly  opaque 
and  is  pierced  with  round  holes  and  the  other  is  trans- 
lucent. The  electric  lamp  is  fitted  with  a small  reflector 


Fig.  1. 

and  is  at  the  right-hand  end  of  the  light  box.  Since  this 
end  of  the  screen  is  more  intensely  illuminated  than  the 
ottier,  the  holes  to  the  right  will  appear  brighter  than 
the  screen,  and  those  to  the  left  darker.  The  outside 
illumination  is,  of  course,  uniform  over  the  whole  surface 
of  the  screen.  From  this  it  is  evident  that  the  round  hole 
at  that  point  on  the  screen  where  the  internal  illumination 
is  equal  to  the  external  illumination  which  is  being  mea- 
sured will  match  its  surroundings.  Fig.  3 shows  the  back 
of  the  case  opened,  with  a section  of  the  light  box  cut 
away  to  show  the  lamp  and  a part  of  the  reverse  side 


Fig.  2. 

of  the  screen.  The  dry  battery  supplying-  current  to  the 
lamp  runs  the  whole  length  of  the  case  above  the  light 
box.  ^ The  battery  should  be  changed  when  difficulty  is 
experienced  in  setting  the  voltmeter  pointer  to  the  arrow 
mark.  Any  battery  of  the  same  size  and  type  may  be  used 
as  a replacement.  The  rheostat  consists  of  a resistance 
in  series  with  the  switch,  and  by  turning  the  switch  handle 


until  the  voltmeter  pointer  is  over  the  arrow  mark  on  the 
dial,  the  resistance  is  so  adjusted  as  to  ensure  correct 
voltage  at  the  lamp. 

To  use  the  instrument  the  meter  is  placed  on  the  table, 
bench,  counter,  or  wherever  the  illumination  measurement 
is  t<\be  taken.  After  raising  the  hinged  cover  of  the  screen, 
the  locking  pin  in  the  switch  handle  is  lifted,  and  the 
handle  turned  to  the  right  until  the  pointer  of  the  ‘dial 
on  the  left  comes  to  rest  at  the  arrow.  A look  at  the  screen 
will  then  enable  the  user  to  determine  easily  which  of  the 


Fig.  3.  • 


round  spots  matches  the  background.  The  figure  at  the 
selected  round  spot  gives  the  foot  candles.  As  the  Foot- 
Candle  Meter  shows  exactly  the  illumination  at  any  part, 
it  enables  the  ordinary  man  to  diagnose  his  lighting,  and 
sav  definitely  whether  more  or  less  is  needed.  If  the 
trouble  is  simply  insufficiency,  it  may  often  be  corrected 
by  using  larger  lamps.  Sometimes  the  intensity  is 
too  great  in  some  places  and  too  low  in  others.  In  such 
cases,  it  may  be  necessary  to  change  lamps,  reflectors  or 
spacing,  or  all  three. 

Further  information  on  this  matter  may  be  obtained 
from  the  Illuminating  Engineer’s  Department  of  the  British 
Thomson-Houston  Co.,  Ltd.,  77,  Upper  Thames  Street, 
E.C,4.  ________ 


THE  “UTILITY”  CURRENT  LIMITER. 


A new  current  limiter  of  the  flicker  type,  made  by 
Electrical  Utilities,  Ltd.  (1-3,  Shelgate  Road,  Battersea 
Rise,  S.W.u),  has  recently  been  put  on  the  market.  It 
consists  of  a vertical  tube  of  insulating  material  sealed  at 
each  end  with  a metal  cap,  and  having  an  electrical  con- 
tact piece  inserted  in  its  side  (see  diagram).  The  tube  is> 
filled  with  mercury  to  the  level  of  the  contact  piece,  and 
has  floating  in  it  a suitably  shaped  iron  core  which  is 
attracted  by  a series  coil  placed  round  the  upper  portion  of 
the  tube.  The  main  current  of  the  circuit  to  be  controlled 
passes  from  one  terminal  through  the  coil  to  the  contact 
piece  on  the  side  of  the  tube,  then  through  the  mercury 
to  the  lower  metal  cap,  and  from  thence  to  the  other 
terminal.  When  the  current  passing  round  the  coil  exceeds 
a predetermined  value  the  iron  core  is  sucked  up,  causing 
the  mercury  level  to  drop  and  breaking  the  circuit.  As 
soon  as  the  circuit  is  thus  interrupted  the  core  falls  again 
and  re-establishes  the  circuit,  and  a pumping  action  isi 
set  up  which  continues  until  the  lamps  constituting  the  over- 
load are  switched  off.  The  limiter  will  flicker  with 
the  addition  of  a 20-watt  lamp  to  the  normal  load,  and 
will  immediately  stop  flickering  when  this  20-watt  lamp 
is  removed. 

A condenser  is  connected  across  the  “break”  to  eliminate 
sparking,  and  the  limiter  operates  for  an  indefinite  period 
on  “flicker”  current  without  damage.  The  tube  is  screwed 
on  the  outside,  and  is  fixed  to  the  coil  support  by  means 
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of  two  lock  nuts.  This  method  of  fixing  enables  the 
position  of  the  iron  core,  with  respect  to  the  coil,  to  be 
adjusted,  thus  forming  a simple  and  effective  means  of 
extremely  accurate  calibration.  The  range  of  adjustment 
provided  is  2 to  i. 

The  interior  is  completely  enclosed  in  an  iron,  case, 
and  suitable  arrangements  are  made  for  sealing,  to  prevent 
interference  by  unauthorised  persons.  It  can  also  be  ar- 
ranged with  terminals  hidden  from  view,  the  external  leads 
passing  through  a bushed  hole  in  the  base  {B,  Fig  1).  The 


standard  limiter  provides  for  a flickering  current  when  the 
predetermined  current  is  exceeded  by  any  amount-  Under 
these  conditions  a Certain  amount  of  heat  will  be  generated 
if  heating  appliances  are  connected  in  the  circuit,  but  ex- 
cessive energy  will  not  be  obtainable  unless  the  consumer 
attempts  to  use  apparatus  having  twice  the  capacity  of  the 
limiter.  If  it  is  considered  necessary  a patented  “cut- 
off** device,  consisting  of  an  internal  groove  cut  in  the 
tube  (A,  Fig  1)  can  be  provided.  This  device  does  not 
come  into  operation  with  a small  overload  of  say  10  or 
20  per  cent. ; with  a heavy  overload,  say  70  to  100  per  cent., 
the  increased  pull  on  the  core  causes  it  to  rise  higher  in  the 
tube  in  its  pumping  action,  and  the  bottom  flange  slips  into 
the  groove  and  is  retained  there  until  the  overload  is 
removed  and  two  or  three  taps  are  given  to  the  case.  The 
resetting  is  simple  and  can  be  done  by  the  consumer. 

Some  of  the  advantages  claimed  are  : — 

Permanence  of  calibration,  absence  of  deleterious  spark- 
ing, simple  design  and  robust  construction,  absence  of 
moving  mechanism  or  contacts,  simple  and  accurate  method 
of  adjustment,  extreme  sensitiveness  to  overload  and  steadi- 
ness when  overload  is  removed. 

The  instrument'  can  be  put  into  service  without  adjoist- 
mcnt  or  filling  up,  as  the  movable  core  and  the  mercury 
are  contained  in  an  hermetically  sealed  tube.  It  can  be 
relied  upon  to  operate  on  “ flicker’*  current  for  an  indefinite 
period  without  damage ; it  is  not  affected  by  dust,  dirt  or 
dampness,  and  is  suitable  for  use  in  any  climate. 


SWITCHES  AND  CIRCUIT  BREAKERS. 

The  following  British  Standard  Specifications 
recently  been  published 


have 


No.  109/21.  Air-Break  Knife  Switches  and  Laminated 
Brush  Switches  for  Pressures  not  exceeding 
660  volts.  * 

No.  no/21.  Air-Break  Circuit  Breakers  for  Pressures  not 
exceeding  660  volts. 

^he  specifications  (Rentell,  is.  2d.  each,  post  free)  form 

Earli°  urT8,*11  are  at.  Present  under  consideration 
by  the  B.LJb.  Assocn.  During  their  preparation  it  was 
round  that  many  ol  the  conditions  could  not  be  laid  down 
with  anv  certainty  until  a large  amount  of  research  wrork 
had  been  done,  particularly  writh  regard  to  rupturing 
capacity  for  large  sizes  and  safety  of  insulation.  A com 
prehensive  research  is,  therefore,  being  undertaken  by  the 
hlec.  Research  Assocn.,  and  when  the  results  of  this  work 
are  available  it  may  be  possible  to  extend  the  specifica- 
tions. In  the  meantime,  however,  they  should  be  of  con 
siderable  use  to  the  Industry. 

It  is  recognised  that  the  breaking  capacitv  of  switch- 
gear  is  dependent  on  many  factors  other  than  the  k.v.a. 
to  be  broken,  and  it  is  necesesary  to  take  in  consideration 
all  these  factors  in  deciding  on  the  size  of  control  gear  to  be 
employed.  The  specifications  do  not  include  switches  and 
circuit  breakers  for  use  with  series  motors,  circuits  of 
high  inductance  or  traction  circuits,  all  of  which  mav 
require  a higher  breaking*  capacity  than  is  specified  therein. 
A distinction  between  an  isolating  swdtch,  a swdtch  and 
a circuit  breaker  is  laid  down  as  follows  1 — “An  isolating 
switch  is  intended  only  for  interrupting  the  circuit  when 
there  is  no  load-current.  A switch  is  suitable  for  breaking 
a load-current;  and  a circuit  breaker  is  suitable  for  in- 
terrupting a short  circuit.”  A number  of  terms  used  in 
modem  switchgear  practice  have  been  defined,  and  a 
series  of  standard  sizes*  has  been  included.  Dimensions  of 
back  connections  and  the  distance  apart  of  the  stud  centres 
of  knife  switches  have  been  agreed  upon  so  as  to  secure 
a reasonable  amount  of  interchangeability  without  inter- 
fering wTith  details  of  design.  Since  it  is  not  practicable 
to  take  out  a complete  range  of  tests  on  every  switch  or 
circuit  breaker,  the  tests  >have  been  divided  into  twro  cate- 
gories, i.e.y  tests/  wdiich  are  carried  out  on  every  switch  or 
circuit  breaker  and  those  which  are  carried  out  only  on  a 
switch  or  circuit  breaker  of  a type. 

The  issue  of  these  specifications  marks  a distinct  step 
forward  towards  the  simplification  of  switchgear  generally. 
As  usual,  the  co-operation  of  the  interested  electrical 
Assocns.  has  been  secured,  as  well  as  that  of  Govt.  Depts., 
the  Inst.  E.E.,  the  Electricity  Commissioners  and  .*  the 
N.P.L.  The  Committee  have  also  had  the  benefit  of  the 
assistance  of  Mr.  E.  B.  Wedmore  (Director,  B.E.  and  A.I. 
Research  Assocn.),  and  Mr.  C.  H.  YVordingham,  C.B.E. 


Labour  Co-partnership  Assocn. — Yesterday  the  cause  of 
industrial  harmony  was  further  advanced  by  a conference  at 
the  Crystal  Palace,  organised  by  the  Labour  Co-partnership 
Assoc.,  in  conjunction  with  the  Industrial  Christian  Fellow- 
ship, the  Industrial  League  and  Council  and  the  Welfare  Workers’ 
Institute.  The  morning  session  was  devoted  to  “ The  Spiritual 
Aspect  of  Industry,”  and  the  afternoon  session  to  “ The  Ideal 
Industrial  Life.” 


Another  Electrically-Propelled  Ship.— There  has  just  been 
completed  at  Belfast,  by  Workman,  Clark  and  Co.,  Ltd.,  for 
the  United  Fruit  Co.,  Ltd.,  of  Boston,  U.S.A.,  an  electrically- 
propelled  ship,  the  San  Benito.  The  gross  tonnage  is  3,724, 
and  the  dimensions  340  ft.  by  46  ft.  by  31  ft.  9 in.  The  only 
particulars  at  present  available  are  that  three  oil-fired  single 
ended  boilers,  fitted  with  superheaters,  feed  a B.T.-H.  Curtis 
turbo-alternator  set,  which  supplies  a 3-phase  synchronous 
motor,!  coupled,  as  is  usual,  direct  to  the  propeller  shaft.  The 
ship  is  specially  constructed  for  the  banana  trade,  but  accom- 
modation for  first-class  passengers  is  provided. 


MARRYAT  & PLACE, 

28.HATTON  GARDEN, 
LONDON,  E.C.  1. 
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EVERYTHING 
ELECTRI  CAL 
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I here  is  a vast  difference  between  the  duties  required 
of  electrical  accessories  used  in  both  domestic  and  indus- 
trial installations  to-day  and  a year  or  so  back. 

The  increasing  use  of  portable  and  semi-portable 
appliances  make  careful  selection  in  even  the  simplest 
fitting  or  accessory  imperative.  Even  the  lighting  in 
many  instances  makes  this  care  desirable.  The  surest 
way  to  make  goodwill  is  for  nothing  to  go  wrong  with  "the 
jobs  you  do. 

' We  can  help  you  by  supplying  material  which  has  a 
reputation  for  good  reliable  service — why  not  send  your 
next  order  or  enquiry  to — 


118-120,  Charing  Cro.s  Road,  LONDON,  W.C.2. 


BATTERIES 


SEALED  IN  OR  PILLAR  TYPE  CELL. 


HOUSE  LIGHTING. 


SATISFACTORY 

SERVICE. 

WHEN  you  buy  an  “ Exide  ” Battery,  you 
do  not  simply  buy  so  many  glass  boxes 
filled  with  plates  and  separators. 

In  your  purchase  is  enclosed  the  labour  and 
experience  of  thirty  years  of  Storage  Battery 
building,  years  spent  in  designing  the  best  battery 
for  each  particular  job,  and  at  the  back  of  the 
Battery,  throughout  its  life,  are  the  resources  and 
service  of  the  oldest  and  largest  storage 
battery  makers  in  the  United  Kingdom. 

This  is  worth  reckoning  in  the  purchase  price. 


CLIFTON  JUNCTION, 

ELECTRICAL  STORAGE  Nr,  MANCHESTER,  ENGLAND. 

COMPANY  LIMITED.  57.  Victoria  st„ 

LONDffN,  S.W.  1 


When  you  want 

Electrical  Accessories 

Remember — 
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— — ADOPT  THE  BEST  PRACTICE  

BY  INSTALLING 

HART  BATTERIES 


HIGH  EFFICIENCY 
LONG  LIFE 
EASY  TO  KAIHTAIlf 


10V  COST  OF  QPKEEF 

STEADY  LIGHTING 

FDEEDOH  FDOR 

BDEAKDOVH 


Hart  Batteries  have  distinct  advantages  over  all 
k other  makes.  The  superiority  of  Hart  Celia 

is  responsible  for  their  extensive  use  in  ^ 
^ central  Stations,  Private  Installs- 
tions  and  general  purposes  of 
• all  kinds. 


HART  ACCUMULATOR  CO.,  LTD 

MARSHGATE  LANE,  STRATFORD,  LONDON,  E.15a 


Glasgow  ... 
Manchester 


Branch  Offices  at — 

...  36,  Victoria  St./S.W.x.  Birmingham 30,  Lincoln’s  Inn. 

174,  Corporation  St. 

...  107,  Wellington  Street.  Bristol  ...  37,  Victoria  Street. 

...  4,  Victoria  Bridge.  Belfast  ...  Scottish  Temperance 

Bldgs.,  Donegall  Square. 


THE  “SCEANDO”  SERVICE  SCHEME 

SQUARE  DEAL. 

I 

If  you  have  not  already  written  for  particulars 
write  to-day.  It  is  worth  your  while. 

CROWTHER  & OSBORN.  LTD., 

Manufacturers  of  the  Sceando  Drawn  Wire  Lamps. 

Registered  Office:  7,  Blackfriars  Street,  Salford,  Manchester. 

Lamp  Works : Bollington,  Macclesfield. 

Glass  Works:  Bredbury,  Stockport.  ■* 

Telephones  : Regd.  Office  : 7207  City,  Manchester. 

Lamp  Works  : 37  Bollington. 

Telegrams : “ CRANDOS,  Manchester.” 
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TO  OUB  BBABBBS- 

Electricity  is  published)  every  Friday,  and,  if  ordered,  is  on  sale  at  the 
principal  Bailway  Station  Bookstalls  and  Newsagents  on  that  day.  It 
has  a very  large  sal#  throughout  the  United  Kingdom,  as 
wen  as  in  the  British  Colonies  and  Abroad. 

. The  Editor  does  mot  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identify  himself  with 
their  views. 

Questions  to  which  an  answer  is  required  must  be  accompanied  by  a 
2d.  stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer 
will  probably  appear  in  the  paper. 

New  advertisements  for  the  displayed  columns  and  alterations  to 
r^?ch  the  **********  office  not  later  than 
***■£  Pjjf  *ue»?*y  morning,  in  order  to  be  in  time  for  the 
*?u"wine  ,£rid*y-  i»  Important.  Rate  quoted  on  appli- 

cation.  Subscription : 17s.  6d.  a year,  9s.  half-year,  4s.  6d.  a quarter  in 
advance,  postage  prepaid  in  the  United  Kingdom  and  abroad. 

to  the  Publishers,  S.  Rentbll  and  Co.,  Ltd., 
36-39,  Maiden.  Lane,  London,  W.O.2.  Telephone,  No.  2460  Gerrard. 


Current  Topics. 


'With  the  cessation  of  Sumnier  Time,  and  the  con- 
sequent darker  evenings,  there  has  been  a regrettable 
# recurrence  of  breakdowns  in  the 

Electricity  public  supply  of  electricity  in  several 
Breakdowns,  quarters.  As  I have  previously 
urged  in  these  columns,  it  should 
be. the  aim  of  every  supply  station  engineer  to  ensure/ 
as  far  as  is  practicable,  an  uninterrupted  service. 
Accidents  will  happen,  and  mains  will  fail  on  occa- 
sions ; but,  with  modern  plant,  good  quality  cables, 
and  a proper  system  of  testing  and  inspection,  followed 
by  methodical  maintenance  work,  there  should  be  very 
little  risk  of  serious  disturbance  of  the  service.  Within 
a week  three  breakdowns  have  been  reported — in 
Finchley,  Ashton-under-Lyne  and  Bingley  respectively. 


embargo  prevented  the  Corporation  from  carrying  out 
their  contract  with  them,  and  that  they  were  therefore 
only  liable  for  payment  for  the  quantity  of  electricity 
actually  consumed,  some  £Sy  worth.  The  Town 
Clerk  urged  that,  whilst  sympathising  with  defendants, 
the  coal  stoppage  had  involved  the  Corporation  andi 
ratepayers  in  considerable  loss,  and  they  must  be  fair 
to  both  parties.  Alter  a lengthy  hearing,  the  magis- 
trates adjourned  the  case,  with  a suggestion  that  the 
parties  get  together  and  endeavour  to  compromise. 


Congratulations  to  Mr.  C.  N.  Hefford,  manager  of 
the  Leeds  Corporation  Electricity  Department,  upon 
his  foresight  in  extending  the  city’s; 

Enterprise  at  supply  mains  to  the  district  south 
Leeds.  of  the  River  Aire,  thus  encouraging 
a future  industrial  lead  in  this  area, 
and,  at  the  same  time,  choosing  a somewhat  novel 
route  for  the  new  mains  which  will  cause  a minimum 
of  interference  with  traffic  and  disorganisation  of 
existing  subterranean  services.  The  proposition  is  to* 
lay  new  cables  capable  of  transmitting  sorqe  50,000 
e.h.p.  along  the  bed  of  the  River  Aire  from  behind 
the  Electricity  Works  in  Whitehall  Road.  Grossing 
the  Aire  at  the  spot  known  as  the  Bondman  Weir,  the 
cables  will  proceed  under  the  Dark  Arches,  along 
innumerable  arches  under  the  Midland  Railway,  then 
the  arches  of  the  North  Eastern  Railway  to  Little 
Neville  Street,  and  thence  through  to  Victoria  Road„ 
where  they  will  effect  a junction  with  other  cables  laid 
over  the  Victoria  Bridge. 


■In  the  case  of  the  last-named,  there  would  appear  to 
be  ample  cause  for  complaint  on  the  part  of  electricity 
consumers^,  since  this  breakdown  is  by  no  means  the 
only  one  from  which  they  have  suffered  annoyance,  and 
a formal -complaint  has  now  been  lodged  with  the  Elec- 
tricity Commissioners.  It  seems  that  the  electricity 
supply  for  Bingley  is  received,  in  bulk,  from  neigh- 
bouring Keighley,  by  way  of  teyin  overhead  cables, 
one  of  the  latter  being  held  in  reserve  against  the  pos- 
sibility of  such  a breakdown.  Notwithstanding  this 
precaution),  whenev  er  a fault  develops  in  the  particular 
cable  which  is  in  use,  the  duplicate  cable  generally 
happens  to  be  unfit  for  service  at  the  same  time..  To 
the  average  electrical  reader  the  difficulty  does  not 
appear  to  be  of  any  serious  magnitude,  and  it  is  a pity 
that  electricity  supply  should  be  allowed  to  fall  into 
such  local  disrepute  through  neglect  of  simple 
remedies. 

The  coal  stoppage  was  responsible  for  much 
regrettable  loss  of  trade,  wages  and  prestige,  which  is 
now  self-evident  to  the  majority  of 
Coal  Strike  the  participants  in  the  struggle. 

Echo.  Among  other  things  it  created  some 

curious  situations  in  regard  to  con- 
tracts which  could  not  be  carried  out.  A case  in  point 
was  recently  heard  at  Wrexham,  where  the  Corpora- 
tion sued  a large  electricity  consumer  for  £160 
alleged  to  be  due  for  electricity  supplied  during  the 
June  quarter.  It  seems  that  the  defendants  took  elec- 
trical energy  from  the  'Corporation  on  the  maximum 
demand  system.  During  the  strike  the  Board  of 
Trade  issued  an  order  that  the  supply  of  electricity 
was  to  be  restricted  to  50  per  cent,  of  the  normal 
quantity.  For  the  defendants  it  was  urged  that  this 


The  method  of  laying  will  consist  of  dredging  a 
trench  along  the  bed  of  the  river,  into  which  the 
cables  will  be  dropped  and  covered  with  broken  ballast 
for  protection  against  injury.  Where  the  cables  pass 
through  the  weir  a small  dam  will  have  to  be  con- 
structed. If  the  Department  had  not  hit  upon  this 
somewhat  novel  plan  it  would  soon  have  been  faced' 
with  a formidable  problem.  The  alternative  route  was 
along  Aire  Street,  in  front  of  the  City  Square,  and 
down  Rishopsgate  to  Little  Neville  Street.  At 
the  present  time  these  thoroughfares  are  already 
crowded,  as  to  their  immediate  sub-soal,  with  numerous 
mains  of  all  descriptions,  while  in  -some  places  the 
electricity  supply  mains  have  had  to  be  laid  in  three 
tiers.  In  any  event,  the  laying  of  additional  mains 
along  these  busy  thoroughfares  would  have  involved 
serious  traffic  dislocation,  so  that  the  projected  plans 
above  detailed  will  effect  quite  a considerable  economy 
both  of  money  and  time,  to  say  nothing  of  irritation. 


An  article  .in  a lay  contemporary  deals  very  forcefully 
with  the  growing  need  for  commercialism  in  the  train- 
ing of  theyoung  engineer  orengineer- 
The  Commercial  ing  student.  I heartily  concur  with 
Engineer.  the  views  expressed!  in  the  article 
referred  to;  the  lack  of  commercial 
instincts  in  even  our  most  brilliant  engineers  in  the 
past  has  robbed  them  and  the  nation  of  ithe  best  fruits 
of  their  endeavours.  It  is  a fact  borne  out  by  experi- 
ence of  engineering  works  and  engineers,  both  little 
and  great,  that  the  most  experienced  and  cleverest 
engineer  is  seldom,  if  ever,  a good  man  of  business. 
Some  of  the  most  ingenious  inventors  and  designers  I 
have  met  in  the  course  of  a varied  career  could  not  telF 
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you  the  approximate  cost  of  a screw,  nut  or  bok,  nor 
the  current  market  price  of  castings.  They  had  no 
idea  of  costing,  nor  of  systematic  recording  and  check- 
ing of  manufacturing  processes.  Their  idea  of  getting 
on  with  a.  new  job  was  generally  to  summon  an  in- 
formal gathering  of  shop  superintendents,  foremen 
and  others,  describe  as  clearly  and  simply  as  possible 
what  they  wanted  done,  and  then  leave  it  to  the 
practical  men  to  work  out  their  own  salvation. 


One  more  question.  Would  Mr.  Hughes  be  able  to  give 
such  long,  carefully  worked  out  answers  in  the  time 
allotted  for  answering  the  questions? 

Yours  truly, 

“ Interested.” 

9,  Stanmore  Lane, 

St.  Cross,  Winchester,  Hants, 

October  io,  1921. 


TELEGRAPHY.— GRADE  I.  (1921). 


I believe  it  is  a fact  that  genius  is  always  a little 
mad ; certainly  it  is  true  that  technical  genius  is  seldom 
accompanied  in  the  same  individual  by  commercial 
sense.  Thus  we  have  inventors  wasting  their  valuable 
time  and  building  up  disappointment  for  themselves, 
either  by  concentrating  on  some  problem  which  has 
already  been  solved,  or  attempting  to  produce  a novel 
machine  or  piece  of  apparatus  for  which  there  is  no 
prospective  market  or  demand.  Truie,  it  is  difficult  for 
the  technician  to  concentrate  on  his  work  if  he  has  to 
think  in  terms  of  pounds,  shillings  and  pence,  but,  if 
taken  early  enough,  the  habit  can  be  ipculcated,  until 
in  later  and  more  mature  years  it  becomes  second 
nature. 


The  really  competent  commercial  engineer — i.e. , the 
man  who,  whilst  in  the  front  rank  of  his  profession,  is 
also  a shrewd  business  man,  and  conducts  his  en- 
gineering negotiations  with  an  eye  to  the  financial 
interests  involved — is  a jewel  without  price  to  any 
large  industrial  concern  to-day.  He  can  save 
thousands  of  pounds  in  the  course  of  a few  months, 
simply  by  his  business  instinct,  which  automatically 
indicates  to  him  what  proposals  are  foredoomed  to 
failure  and  which  are  most  likely  to  turn  out  finan- 
cially sound.  Such  valuable  experience  can  only  be 
gained  by  serving  a dual  apprenticeship  in  one’s  early 
and  most  impressionable  years,  and  it  would  be  an 
advantage  , to  the  nation  if  the  regular  engineering 
curriculum  included  a fair  proportion  of  commercial 
training  and  experience  in  the  fields  indicated.  The 
time  thus  spent  would  be  well  repaid  in  after  life,  and 
the  industry  would  profit  enormously  in  the  long  run. 

Ei.ektron. 


Correspondence. 


To  the  Editor  of  Electricity. 

Dear  Sir, — As  ar  old  reader  of  your  valued  paper,  and 
more  particularly  as  an  interested  reader  of  Mr.  Edward 
Hughes’  “Answers  to  the  questions  set  in  the  City  and 
Guilds  Examinations  in  Electrical  Engineering,”  I am 
writing  to  ask  you  if  it  is  at  all  possible  to  explain,  a little 
more,  some  of  the  obscure  points  in  a few  of  the  questions. 
.For  instance,  thi«  week — October  7,  1921—  in  answer  to 
question  4,  I cannot  quite  follow  Mr.  Hughes’  table  in  com- 
paring the  four  systems;  in  column  A,  l2R  loss  per  line 

\ (01 — "’here  does  the  J creep  in?  I cannot  quite 

follow  how  he  arrives  at  all  these  fractions  in  determining 
the  losses  for  any  of  the  systems,  and  feel  that  a fuller  ex- 
planation of  his  1 able  would  benefit  a good  manv  of  your 
readers,  who,  like  myself,  endeavour  to  keep  themselves 
from  becoming  “ rusty”  by  reading,  intelligently,  your  ex- 
cellent journal. 


There  must  be*  a good  number  of  your  readers  studying 
for  the  City  and  Guilds  examinations  to  whom  an  explana- 
tion would  be  helpful. 


Being  Solutions  to  the  Questions  set  by  the  City  and 
Guilds  of  London  Institute  in  the  Grade  /.  Examination 
in  Telegraphy  held  in  April , 1921. 

( Continued  from  page  572.) 

Q.  7. — Three  wires  of  2,  3,  and  6 ohms  resistance 
respectively  are  joined  in  parallel ; what  is  their 
joint  resistance  ? If  a battery  of  4 volts  electromotive 
force  and  3 ohms  internal  resistance  is  connected  to  the 
above  three  wires  joined  in  parallel,  how  much  current 
flows  through  each  wire  ? 


A . 7. — The  joint  resistance  of  three'  resistances  in 
parallel  is  equal  to  the  reciprocal  of  the  sum  of  their 
separate  conductances.  The  conductances  of  the  three 

wires  in  question  are  - , and  ^-respectively,  and 

the  sum  of  the  three 

1 

T 


= T.  + - 


= -7-  = 1 ohm. 

6 


Hence  joint  resistance  which  = 7 jhr 

3 : sum  of  cond 


uctances 


__  1 
- “T 

= 1 ohm. 


When  a battery  of  E.M.F.  4 volts  and  3 ohms 
internal  resistance  is  connected  to  the  above  three  wires 
joined  in  parallel,  then  by  a simple  extension  of  Ohm’s 


Law  a current  of  that  is  1 ampere,  will  flow 

from  the  battery.  This  current  will  divide  through  the 
three  wires  in  proportion  to  their  conductances,  viz., 


1 . _i 
Hence  current 


Hence  current 


Hence  . current 


: -r  : or  3 : 2 : 1 
through  2 ohm 

3 x 

6 

through  3 ohm 


through  6 ohm 


wire  equals 
1 

= — ampere 


wire  equals 
• 1 

= — ampere 

wire  equals 
1 

= -g-  ampere 


Q.  8. — What  are  the  advantages  of  double-current 
working  ? Give  a diagram  of  twx>  stations  double 
current  simplex,  and  show  by  means  of  arrows  the  path 
of  the  current  when  the  down  station  is  sending  and 
the  key  is  depressed. 


THE  TELEGRAPHISTS’  GUIDE.  By  Bell  and  Wilson.  New- 
est h)  edition,  revised  and  brought  up  to  date  by  a C.T.O.  expeit 
of  high  standing.  20th  thousand.  Profusely  illustrated.  5s.  6d 
net,  post  free  from  Electricity  Office.  The  standard  for  Grade  I. 
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A.  8. — The  advantages  of  double-current  systems 
over  single-current  systems  are  : — 

(1)  The  reversal  of  the  current  quickens  the  static 
discharge  of  the  line. 

(2)  The  reversal  of  the  current  eliminates  residual 
magnetism  in  the  cores  of  the  relays. 

(3)  The  tongues  of  the  relays  are  set  nearly  neutral, 
their  most  sensitive  adjustment. 

(4)  Double-current  systems  are  to  some  extent 
self-adjusting,  as  variations  in  the  current  strength 
affect  marking  and  spacing  currents  alike.  - 

Advantages  !(i),  (2),  and  (3)  enable  working  to  be 
conducted  over  longer  distances,  or  result  in  increased 
speed  of  working ; and  advantage  (4)  enables  signalling 
to  be  conducted  with  weaker  currents  and  in  spite  of 
considerable  line  disturbances. 

The  connections  of  two  stations,  double  current 
simplex,  are  shown  diagrammatically  in  Fig.  4.  The 
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Urea  crystals  have  zxi  absolutely  definite  melting; 
point,  and  thus  extreme  accuracy  is  secured.  • Further- 
more, if  required,  the  indicator  will  operate  on  an  increase 
of  current  amounting  to  only  10  per  cent,  of  its  normal 
capacity.  The  current  at  which  the  coating  changes  colour 
is  only  one-fifth  of  the  current  at  which  the  wire  fuses ; 
hence  there  is  no  danger  of  the  latter  happening,  as  the 
main  fuses  are  rated  to  operate  at  a lower  current  than 
this.  Instantaneous  short  circuits  do  not  affect  the  instru- 
ment in  any  way.  The  indicating  wire  is  enclosed  in  a 
glass  tube,  so  that,  when  necessary,  a new  element  can  be- 
inserted  without  damaging  the  coating. 

A “ Sentinel  ” Excess  'Current  Indicator,  submitted  to  one 
of  the  principal  electric  supply  undertakings  in  the  country, 
was  subjected  by  them  t6  exhaustive  tests,  as  a result  of 
which  they  expressed  their  entire  satisfaction  as  to  its  opera- 
tion. Below  is  given  an  extract  from  the  official  tests 
carried  out  by  this  Corporation  : — 

“ On  test  it  w'as  found  that  with  1.8  amperes  for  six  hours 
no  change  was  apparent  in  the  crystals.  The  current  was- 


1 i 


Fig. 

down  station  key  is  shown  with  its  switch  in  the  send 
position  and  with  the  key  lever  depressed ; the  re- 
ceiving relay  being  connected  to  the  middle  back  ter- 
minal is  therefore  disconnected.  At  the  up  station 
the  D.C.  key  must  have  its  switch  in  the  “ receive  ” 
position  so  that  the  receiving  relay  there  may  be  in 
circuit  and  the  up  station  main  battery  disconnected. 
The  arrows  show  the  path  of  the  current  from  the 
positive  pole  of  the  down  station  battery  back  to  its 
negative  pole.  The  current  at  the  up  station  passes 
through  the  relay  from  (U)  to  Dt  and  therefore  moves 
its  tongue  to  the  marking  stop,  closing  the  local  circuit 
and  actuating  the  sounder. 

[To  be  continued) . 


THE  “SENTINEL”  EXCESS  CURRENT 
INDICATOR. 


The  “Sentinel”  Excess  Current  Indicator  is  a simple 
device  designed  to  control  an  electrical  circuit  of  any  pre- 
determined capacity  from  J^amp.  upwards,  and  consists  of 
a cast-iron  box  with  glass  inspection  window,  containing  a 
glass  tube  through  which  a suitably  graded  resistance  wire 
is  threaded.  The  resistance  wire  is  coated  with  white  Urea 
crystals,  and  retains  its  white  colour  indefinitely,  until  the 
wire  is  * subjected  to  a definite  excess  current,  when,  after 
at  least  two  or  three  minutes,  the  crystalline  coating  melts, 
and  its  colour  changes  to  a dark  brown. 


4* 

increased  to  2 amperes  and  after  two,  minutest  the  crystals- 
at  the  centre  of  the  wire — for  about  $-in.  in  length — melted. 
After  one  hour  there  was  no  further1  change.  The  current 
was  then  increased  to  2.2  amperes,  and  after  two  minutes 
the  crystals  started  to  melt  to  within  J-in.  of  the  terminals. 
The  current  was  then  increased  to  2.3  amperes,  when  the 
crystals  completely  melted,  leaving  the  wire  a dark  greenish- 
brown  colour.  A sample  of  the  above  wire  w^as  put  into  an 
ovenv  and  when  a temperature  of  140  degrees  C.  was  reached 
the  crystals  started  to  melt ; after  four  minutes  the  crystals 
were  completely  melted.  Potential  drop  at  1 ampere  was 
0.337  m/v.  Two  samples  w^ere  tested,  and  the  melting 
of  the  crystals  appears  to  be  quite  definite  at  the  current 
stated.  ” 

The  device,  which  is  made  bv  Electrical  Utilities,  Ltd., 
of  1-3,  -Shellgate  Road,  Battersea  Rise,  S.W.n,  can  be 
arranged  for  anv  current  from  J-amp.  upwards,  and  to  indi- 
cate with  an  excess  current  of  10  per  cent.,  25  per  pent., 
30  per  cent,  or  50  per  cent,  above  the  normal.  It  is  useful 
to  showr  when  a contract  has  been  exceeded. 


English  Electric  Co. — Lady  Ellis,  wixe  of  the  chairman  of  the 
English  Electric  Co.,  Ltd./  opened  the  club-house  equipped 
for  the  use  of  the  girl  employees  of  Dick,  Kerr  and  Co.,  Ltd., 
on  Oct.  T2.  Mr.  Livingstone,  the  works  manager,  {presided. 
The  club,  corresponding  to  that  established  two  years  ago  at 
Ashton  Park  for  the  firm's  male  employees,  as  a memorial  to- 
comrades  who  died  in  the  w^ar,  is  situated  in  Strand  Road. 
Its  work  is  to  include  debating  and  dramatic  societies,  classes 
for  dancing,  teaching  of  various  crafts  and  hobbies,  and  occa- 
sional lectures. 
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$awti»ds  and  Aatvrers  by  Practical  Ham. 
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Questions  : We  invite,  our  reader*  to  send  us  questions,  ‘preferably  on 
technical  problems  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  mil  either  be  replied  to 
under  " Answers  to  Correspondents  **  or  replies  will  be  invited  from  our 
readers . One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column. 

A.NSW8BS : A fee  of  lOd.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit , and  6 s.  for  the  one  we  select  as  second  best. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  con- 
ciseness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn- of  their  manuscripts,  if  unaccepted,  should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a 44  horn  do  plume."  but,  both  in  the  case  of  questions 
and  answers,  the  competitor’s  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
he  entered  into  with  regard  to  successful  replies.  The  Editor 4s  decision 
is  final. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  the  most  times 
•during  the  next  twelve  pionths. 

The  words  “ Questions  and  Answers,**  or  " Q ’*  and  " A ’*  should  be 
placed  at  the  top  left-hand  comer  of  all  letters  intended  for  this  column. 

Question  No.  J26. 

What  are  the  essential  principles  to  be  observed  when 
designing  electro-magnetic  relays  to  ensure  quick  action? 
I desire  to  design  a relay  with  wooth  second  period  of 
contact.  Thi9  is  to  operate  on  volts,  being  con- 
nected to  this  supply  through  leads  having  a resistance 
of  3 ohms.  The  circuit  closed  will  carry  15  amperes 
at  40  volts.  I would  like  details  of  a suitable  design 
with  a method  of  verifying  the  accuracy  of  the  relay  to 
operate  in  the  period  stated.  I would  also  appreciate 
the  name  of  a technical  book  or  paper  from  which  I can 
obtain  details  of  designs  of  this  nature. — •“  B.” 

Question  No.  127. 

I desire  to  have  electric  light  and  electric  motors  fitted 
in  my  boot  factory.  I would  like  yfou  to  point  out  the 
most  essential  features  to  be  considered  when  drawing 
up  a specification  to  enable  the  correct  type  of  motor  and 
fittings  to  be  installed.  The  supply  is  500  volts,  three 
wire. — ‘ 4 Astatic.” 

{ Replies  to  Questions  Nos.  126  and  127  must  be  received 
not  later  than  October  £9,  1921.) 


Answers  to  Questions. 

Replies  to  Question  No.  124. 

The  first  prize  (10s. ) has  been  awarded  to  “ D.  J.  Wilson” 
for  the  following  reply  : — 

To  find  the  direction  of  phase  rotation  at  any  instant  on 
a polyphase  A.C.  system  will  be  a difficult  matter  (or  the 
practical  electrician. 

If  it  is  desired  to  be  able*  to  state  with  certainty  the 
direction  of  rotation  of  induction  motors,  then  the  following 
method  will  be  far  simpler,  and  can  be  recommended.  It 
is  presumed  that  the  workshop  has  a test-bed,  nothing 
elaborate ; say  a single  way  fuse  board  and  line  switch  (to 
he  used  in  conjunction  with  spare  starters,  etc.),  together 
with  one  pair  of  adjustable  slide  rails. 

Assuming  a three-phase  system,  the  bus-bars  in  the  power 
house  should  be  painted,  or  designated,  red,  white  and 
blue,  after  which  they  should  be  traced  to  the  workshop  by 
means  of  the  megger  or  other  testing  set. 

All  spare  motors  in  the  workshop  should  now  be  run  tip, 
and  their  direction  of  rotation  noted  when  the  starter  leads 
(from  left  to  right  or  top  to  bottom)  read  red,  white  and 
blue.  Where  the  direction  of  rotation  is  not  clockwise 
(pulley  end\  the  starter  leads  must  be  pushed  back  into  the 
carcase  and  drawn  out  in  theft-  new  positions,  after  which 
the  colours  mav  be  painted  upon  the  braiding  and  carcase. 
With  the  smaller  motors,  when  the  starter  leads  all  come 
out  together  a block  of  fibre  may  be  drilled  to  suit  the  leads 
and  screwed  upon  the  carcase.  Painting  the  braiding  or 
■even  stamping  the  cable  lugs  might  suffice  in  some  cases. 

In  the  case  of  Star-Delta  motors  the  leads  forming  the 
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neutral  must,  in  addition  to  beitag  painted  red,  White  and 
blue,  be  easy  toi  pick  out.  New  motors  should  also  be 
treated  this  way  immediately  on  arrival. 

If  time  allows,  the  colours  can  be  transferred  to  the 
switch  leads  when  changing  the  motors,  but  sinoe  this  may- 
take  years  the  principle  distribution  boards  should  next  be 
tested.  The  colours  should  be  marked  in  a conspicuous 
place  with  new  work,  the  colours  should  read  from  top  to 
bottom,  'but  in  phasing  out  existing  plant  this  will  at 
times  be  impossible.  'From  the  boards  the  motors  must 
be  tested,  and  the  colours  painted  upon  the  leadst  and?  car- 
case, so  that  when  in  for  repairs  they  can  be  reinserted  in 
their  new  positions.  , 

The  braiding  at  either  end  of  the  starter  to  motor  cables 
must  next  be  painted,  and  also  the  incoming  switch  mains. 
With  new  work  coloured  cable  will  be  used. 

For  clockwise  rotation  the  respective  colours  will  be  con- 
nected together,  while  for  counter-clockwise  any  one  line 
must  be  so  treated. 

This  method  was  commenced  about  two  years  ago  with 
a three-phase  2,000  kw.  plant  to  save  tftne  when  changing 
motors,  and  has  given  every  satisfaction,  and  also  assisted 
to  balance  the  lighting  load. — “<D.  J.  Wilson.” 

[No  second  award  is  made.] 


SUBMERSIBLE  ELECTRIC  MOTORS 
FOR  MINE'S  PUMPS.* 


By  A.  J.  Ramsay. 

In  referring  to  the  importance  of  the  question  of  pumping 
in  all  phases  of  mining  work  and  the  4isastrous  stoppage 
of  work  in  the  mining  industry,  with  the  consequent  flooding 
of  the  mines  or  lower  workings  in  a number  of  areas,  the 
author  expressed  the  hope  that  he  in  this  paper  would 
contribute  something  to  the  solution  of  the  various  pro- 
blems with  which  the  mining  engineer  was  faced  in  bringing 
conditions  back  to  normal.  Ue  also  hoped  to  show  that 
it  was  possible  to  install  pumping  plant  in  future  that  would 
not  be  affected  by  flooding  due  to  stoppage  or  accidents, 
and  which  could  be  relied  upon  to  work  satisfactorily  after 
indefinite  periods  of  submersion.  Although  the  paper  was 
confined  to  the  various  pumping  operations  met  with  in 
mining  work,  he  was  confident  that  the  submersible 
motor  could  be  applied  also  to  other  duties. 

Development. 

One  of  the  greatest  problems  that  has  engaged  the 
attention  of  electrical  engineers  during  the  present  century 
is  a method  of  insulating  the  windings  of  electrical  machines 
so  as  to  enable  such  machines  to  work  satisfactorily  in 
damp  or  wet  positions.  Prior  to  the  invention  of  the  sub- 
mersible electric  motor  by  Macdonald  in  1908,  the  only 
method  attempted  by  manufacturers  of  dealing  with  the 
problem  as  applied  to  electric  motors  was  to  construct 
what  were  termed  “ watertight  machines.”  These 
machines  were,  of  course,  totally  enclosed,  with  special 
precautions  taken  to  keep  moisture  from  jentering  the 
interior.  Even  the  best  designed  machine  of  this  type 
is  very  unsatisfactory,  as  the  alternate  heating  and  cooling 
of  the  iron  and  copper  within  the  machine  has  a very 
damaging  effect  on  the  insulation  of  the  windings.  Further, 
the  output  of  machines  of  this  type  is  limited  on  account 
of  the  amount  of  copper  and  iron  required  for  a given 
output,  and,  above  a medium  power,  the  weight  and  cost 
become  prohibitive. 

Macdonald  succeeded  in  designing  a motor  in  which  it 
would  be  possible  to  use  water  or  other  liquid  as  a cooling 
agent.  The  principle  on  which  he  worked,  which  holds 
the  field  to-day,  was  to  pass  water  completely  through  the 

1 * Abstract  of  paper  read  before  the  North  Staffordshire  Inst, 
of  Mining  Engineers  and  first  published  in  The  Mining  Elec - 
trica  l Engineer. 
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windings  of  the  machine  and  to  insulate  the  conductors 
for  these  conditions.  The  first  machine  produced  was  a 
crude  arrangement,  but  it  demonstrated  the  practicability 
of  the  idea.  The  motor-frame  was  open,  admitting  water 
to  the  interior,  and  it  was  necessary  to  have  the  motor 
submerged  at  all  times  when  working  in  order  to  obtain 
the  necessary  cooling  for  the  windings.  The  design  of  the 
bearings,  also,  would  not  be  suitable  for  continuous  opera- 
tion. Since  Macdonald’s  time,  and  particularly  since  the 
year  1914,  great  changes  have  been  made  in  the  design  and 
method  of  application  for  various  duties 

The  present  paper  is  confined  to  a general  description 
of  the  modern  submersible  motor,  particularly  as  applied 
to  pumping  plant  for  use  in  mines,  the  motor  in  all  cases 
being  of  the  squirrel-cage  induction  type.  The  chief  points 
that  a mining  engineer  looks  for  in  an  electric  motor  for 
which  he  is  to  be  responsible  are  : — (1)  Reliability,  particu- 
larly as  regards  the  risk  of  the  motor  being  flooded,  and 
when  installed  in  a fiery  mine ; (2)  portability,  particu- 
larly with  reference  to  sinking-pump  sets,  and  those  for 
use  in  headings ; (3)  low  maintenance  cost ; (4)  highest 
possible  efficiency ; (5)  moderate  capital  cost ; (6)  mini- 
mum space  ; (7)  possibility  of  running  for  long  periods 
without  attention  ; (8)  remote  control.  These  advantages 
can  all  be  claimed  for  the  subpiersible  motor. 

A Submersible  and  Single-Stage  Pump. 

The  following  description  is  of  a submersible  motor 
direct-coupled  to  a single-stage  centrifugal  pump  of  the- 
portable  type.  Its  chief  characteristics  were  as  follows  : — 
Pump,  750  gallons  per  minute,  at  75  ft.  T.M.H. ; motor, 
30  h.p.,  1,430  r.p.m.,  three-phase,  ^o  periods,  220  volts. 
The  maximum  dimensions  of  the  set  were  : Length,  52  in.  ; 
width,  27  m. ; height,  37  in.  ; total  weight  about  17  cwt. 
The  pump  was  coupled  direct  to  the  motor-frame,  thus 
making  a very  compact  unit.  The  shaft  was  of  manganese 
bronze,  with  the  squirrel-cage  rotor  and  the  gun-metal 
pump  impeller  mounted  thereon. 

With  regard  to  the  rotor  construction,  the  end  rings 
are  brought  close  up  to  the  iron  at  each  end.  This  is 
important,  for  the  following  reasons  : — (a)  In  the  final 
assembly  of  the  bars  and  end  rings  the  core  is  compressed 
by  these  members  right  up  to  the  periphery  of  the  core- 
plates,  thereby  preventing  the  spreading  of  the  plates, 
which  wpuld  open  up  pockets  for  corrosion.  ( b ) If  the 
barfc  passed  the  edges  of  the  core,  with  a gap,  before  linking 
with  the  short-circuit  rings,  according  to  usual  practice 
for  an  air-machine,  the  water  losses  which  are  inevitable 
would  be  greatly  increased,  (c)  A very  robust  construc- 
tion is  obtained,  and  the  exposed  surfaces  aro  reduced  to 
a minimum.  The  bars  are  made  of  drawn  copper,  and 
are  enamelled  where  they  pass  through  the  core.  Each 
end  of  a bar  is  drilled  in  the  centre  for  a distance  equal  to 
the  axial  length  of  the  end  ring  ; steel  pins  are  driven  into 
the  holes,  thereby  swelling  the  ends  of  the  bars,  and  making 
positive  contact  with  the  end  rings.  Before  assembly, 
the  ends  of  the  bars  and  the  holes  in  the  rings  are  tinned, 
and  after  assembly  the  whole  of  the  joints  are  sweated  up. 
There  is  no  danger  from  heating  on  account  of  the  water 
cooling,  so  that  there  is  no  trouble  from  sweated  joints. 
For  larger  units,  however,  the  bars  are  welded  to  the  rings. 

The  impeller  is  of  the  single-inlet  type,  cast  in  one  piece, 
with  blades  having  the  form  of  involutes  at  entrance  $nd 
exit.  The  motor-stator  is  a totally-enclosed  cast-iron 
frame,  and  the  core  is  assembled  under  pressure  with  stiff- 
ribbed  end-plates  which  completely  cover  each  end  of  the 
core.  The  winding  takes  the  standard  form  for  three- 
phase,  single-layer,  star-connected  type,  with  a two-plane 
overhang. 

(To  be  continued.) 


Reviews  of  Books,  Sic. 

[Books  noticed  in  this  column  will  bo  sent  from  Elec- 
tricity Office  to  ony  part  of  the  world , for  the  published 
price,  plus ; ten  per  cent,  for  postage  (minimum  *4-)  and 
orders  wiU  be  appreciated. 

Boiler  Inspection  and  Maintenance. — By  Reg.  Clayton. 

1 18  pp  (Pitman  2s.  6d.  net.) — This  book  is  one  of  Pit- 
man’s Primer  series,  which  has  now  grown  to  such  dimen- 
sions that  most  of  our  readers  probably  possess  at  least 
one,  dealing  with  the  equipment  in  which  he  is  most  inter- 
ested. The  general  scope  of  each  volume  is  therefore 
probably  well  known  and  in  no  case,  so  far,  has  the  matter 
done  injustice  to  the  title.  In  this  instance  the  same  can 
be  said,  and  many  boiler  attendants,  mechanics,  students 
and  others  interested  in  the  safe,  efficient  and  economical 
supervision  of  boiler-house  plant  can  profit  by  a study  of 
its  pages.  All  the  chief  boilers  in  use  on  land  are  dealt 
with  fairly  fully,  while,  with  the  exception  of  economisers, 
which  are  also  dealt  with  in  some  detai^  accessories  are 
briefly,  but  very  concisely,  touched  on.  ‘Fuel  economy, 
as  such,  does  not  come  within  the  scope  of  this  work,  but 
the  hints  on  care  and  upkeep  should  materially  assist  in 
the  preservation  of  boilers  in  a state  of  reliability  and 
efficiency. 

The  Electric  Lighting  of  Shop  Windows.  By  G.  K. 
Fletcher,  38  pp.,  8 typical  window-lighting  illustrations. 
Bfenn,  5s.  net)— The  aim  of  the  author  appears  to  be  to  ex- 
plain to  shopkeepers  in  simple  language  the  principal  rules 
underlying  the  use  of  electric  light  in  shop  windows  and  it 
should  prove  a good  guide  as  to  the  choice 
of  new  installations  as  well  as  to  the  improvement 
of  existing  ones.  The  information  given  is  quite 
sound,  and  no  doubt  the  estimates  for  alternative 
schemes  given  In  Chapter  VI.  will  be  of  assist- 
ance to  the  shop-keeper,  who  is  now  able  to  determine 
in  broad  outline,  the  lighting  scheme  most  suited  to  his 
style  of  window,  and  can  specify  to  his  contractor  what  he 
wants.  The  possession  of  this  knowledge  by  the  client 
should  be  of  assistance  to  the  contractor,  who,  unless  he 
-be  a rogue,  appreciates  his  client  having  some  idea  of  what 
he  wants.  The  author  does  not  advocate  the  client  dictating 
to  the  contractor  as  to  details  of  the  work. 


Central  Station  Rates  in  Theory  and  Practice.  By 
H.  E.  Eisennmenger.  328  pp.  (Drake,  Chicago;  Rentell. 
15s.  net.) — The  text  of  this  book  recently  appeared  as  a 
comprehensive  serial  in  the  Electrical  Review  (Chicago) 
and  as  now  published  should  be  useful  to  every  student 
of  electric  rates,  to  the  beginner  as  well  as  to  the  expert. 
A useful  feature  has  been  the  relegation  of  the  more  elemen- 
tary and  more  advanced  portion  of  the  work  to  appendices. 
The  fact  that  the  book  is  American  does  not  detract  from 
its  value  in  other  parts  of  the  world,  as  rates  prevailing 
throughout  the  world'  have  been  studied  by  the  author  in 
conjunction  with  others,  and,  as  Mr.  S.  E.  Doane  (Chief 
Engineer,  Nat.  Lamp.  Works  of  the  American  G.  E.  Co.), 
writes  in  the  foreword,  “Rates  should  never  be  so  high 
that  the  prospective  business  is  unable  to  make  use  of  the 
facilities.  Rates  must  always  be  less  than  the  price  for 
which  each  user  cap,  serve  hjmself.  Rates  can  not  be 
apportioned  on  an  average  basis  to  fit  all  needs.  There 
must  be  shrewd  intelligence  employed  in  the  making  of 
rate  schedules  which  will  'bring  to  the  public  the^ maximum 
returns  “for  every'  dollar  it  spends  without  denying  to  the 
utility'  the  maximum  return  to  which  it  is  entitled  for  the 
clever  use  of  the  equipment  in  which  it  has  made  its  in- 
vestment.” That  is  to  say,  the  principles  determining  the 
fixing  of  equitable  rates  are  the  same  the  world  over.  Mr. 
H.  E.  Eisenmenger  is  the  manager  of  the  Techno-Service 
Corpn.,  New  York.  Although  he  is  responsible  for  the 
bulk  of  the  book,  there  is  a section  on  “Public  LTtihties 
and  Public  Regulation”  bv  Mr.  S.  F.  Walker  (former 
Assoc.  Editor  “Rate  Research”)  This  latter  section, 
applies  more  particularly  to  American  practice. 
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RIMER-NOSED  PLIERS  . FOR  ELECTRICIANS. 


We  have  recently  tested  a pair  of 
the  new  patented  rimer-nosed  pliers 
manufactured  by  Wynn,  Timmins 
and  Co.,  Ltd.  (Century  Works,  Bir- 
mingham), and  find  them  most 
handy  and  satisfactory  for  the  re- 
moval of  the  internal  burrs  which 
are  caused  through  cutting  off  steel 
conduit  tubing  by  hacksaw.  The 
pliers  are  of  the  ordinary  approved 
side  cutting  pattern  universally  used 
by  electricians,  with  this  difference, 
rimer-cutting  edges  are  provided  on 
the  nose.  Thus  a combination  tool 
is  provided,  and  the  electrician’s  kit 
can  be  relieved  of  round  or  rat-tailed 
files,  which  are  generally  necessary 
for  the  smoothing  of  cut  tu/bing  to 
prevent  die  cutting,  damaging  or 
stripping  of  the  insulation  of  cables 
or  leads,  when  being  drawn  through 
the  conduit.  The  pliers  Can  also  be 
used  by  phynbers  for  rimering  out 
the  insides  of  lead  piping  when 
making  joints. 

The  company  are  known  to  many 
electricians  for  their  Heart  Brand 
cutting  pliers,  and  we  have  no  hesi- 
tation in  suggesting  that  they  should 
in  their  own  interests  become  possessed  of  the  new  rimer- 
nosed pliers. 


Various  Items. 


Telephone  Appointments  Vacant — We  would  direct  the 
attention  of  our  telephone  readers  to  the  Situatione  Vacant 
column  in  which  they  will  find  particulars  of  certain  vacancies 
which  have  to  be  filled  at  an  early  date. 

South  Africa. — Tenders  are  invited  by  the  Durban  Corporation 
• for  house  service  S.P.  and|D.P.  ironclad  fuses,  combined  switches 
and  fuses,  S.P.  switch-fuses  for  sub-station  use,  and  for  a 25 
k.v.a.  50-cycle  3-phase  transformer.  Particulars  from  D.O.T., 
Room  49.' 

8ound  Advice. — Big  orders  and  important  contracts  result 
. from  advertising  in  trade  and  technical  journals.  The 
B.A.T.T.J.  Handbook  is  a valuable  guide,  giving  just  the  par- 
ticulars an  advertiser  needs,  is.  post  free  of  the  Secretary, 
British  Association  of  Trade  and  Technical  Journals,  Ltd., 
Sicilian  House,  Southampton  Row,  London,  W.C.i. 

Institution  of  Rubber  Industry. — The  inaugural  meeting 
took  place  yesterday  under  the  chairmanship  of  che  President, 
Mr.  J.  H.  C.  Brooking.  In  addition  to  that  interesting  meeting 
we  note  that  many  valuable  and  instructive  papers  will  be 
read  during  the  winter,  and  social  functions  are  to  be  arranged. 
Particulars  from  the  Secretary,  Charing  Cross  House,  W.C.2. 

Belfast. — In  connection  *with  the  recent  troubled  meetings 
of  the  Corporation  relative  to  the  city’s  electricity  undertaking, 
it  is  of  interest  to  note  that  the  misunderstandings  appear  to  have 
arisen  owing  t»-  some  of  the  Councillors  being  under  a mis- 
apprehension regarding  the  obligations  of  the  consulting  en- 
gineers* who  naturally  are  under  no  agreement  to  give  the 
Council  expert  financial  advice. 

8.E.  Lancs.  Electricity  8upply. — Radcliffe  Council  are  joining 
the  S.E.  Lancs  Board  for  the  manufacture  of  electricity  in 
bulk,  and  a step  in  the  direction  of  communal  interests  has 
already  been  taken  by  the  local  electricity  station  being  linked  up 
with  the  Lancashire  Power  Co.'s  works  at  Outwood  and  with 
Bury.  Radcliffe  Station  will  probably  be  used  only  as  a dis- 
tribution centre  before  long. 

F.T.C.O.8.A. — The  tenth  annual  dinner  of  the  Finsbury 
Technical  College  Old  Students'  Assoc,  will  be  held  at  the 
Engineers’  Club,  Coventry  Street,  on  Sat.,  Nov.  12,  when  the 
chair  will  be  taken  by  Professor  G.  T.  Morgan,  O.B.E.,  D.Sc., 


F.R.S.  Old  students  of  the  College  may  obtain  tiokets  (price 
10s.  6d.  each),  f^om  the  Hpn.  Sec.,  H.^P.  Guy,  209,  Northumber- 
land Park,  Tottenham,  N.17. 

Annual  Dinner. — The  third  annual  dinner  of  the  members  of 
the  Executive  Council  of  the  Electrical  Power  Engineers'* 
Association  will  be  held  at  the  Hotel  Cecil  on  Saturday,  the 
29th  inst. , at  6p.m.  It  will  be  a morning  dress  function,  and  ladies 
are  cordially  invited . For  particulars  as  to  tickets,  early  applica- 
tion should  be  made  to  the  Secretary,  at  102,  St.  George’s  Square 
S.W.i.  It  is  sure  to  be  well  attended.  * 

Lancaster. — The  Corporation  are  opposing  the  scheme  for  the 
formation  of  an  area  embracing  Barrow,  Millom,  Grasmere, 
Kendal,  Bootle,  Ulverston,  Carnforth,  Morecambe,  Lancaster 
and  Kirkby  Lonsdale  with  Barrow  as  the  generating  centre. 
It  is  considered  the  proposed  area  is  too  scattered,  and,  having 
in  mind  the  cost  involved  in  transmission,  distribution,  etc., 
it  is  probable  an  alternative  scheme,  with  Lancaster  as  a centre,, 
will  be  submitted. 

British  8tandanl  Channels  and  Beams.— The  British  En- 
gineering Standards  Association  ha,s  just  issued  a report  (No.  4 — 
1921)  on  the  dimensions  and  properties  of  British  standard 
channels  and  beams  for  structural  purposes.  (Rentell,  post 
free,  is.  2d.)  This  report  completes  the  preceding  one  by  the 
inclusion  of  the  details  of  geometrical  properties,  such  as  momenta 
of  inertia.  Particulars  of  the  dimensions  of  the  sections  with 
their  areas,  weights,  etc.,  are,  of  course,  retained. 


Trade  Notes, 


The  Metropolitan- Vickers  Electrical  Co.f  Ltd.  (Trafford  Paik, 
Maachester),  have  issued  a showcard  to  popularise  their  “ Cos- 
mos ” radiant  fire.  The  heads  of  two  ha£py  children  appear 
in  the  beam  of  radiant  heat  emitted  by  the  fire,  and  the  only- 
words  appearing  are  “ Cosmos  Radiant  Fire  ” at  the  top,  and 
“ The  Glow  of  Happiness  " at  the  bottom.  In  our  opinion 
it  is  a 'most  effective  design  with  a direct  appeal.  It  is  un- 
encumbered with  matter  calculated'  to  distract  attention  from 
its  main  object.  It  expresses  warmth  and  satisfaction,  but 
unfortunately  it  is  possible  to  read  into  it  a recommendation 
for  radiant  fires  in  nurseries — a use  to  which  such  fires  have- 
some  similar  disadvantages  to  coal  fires.  The  Company  are 
also  issuing  a new  envelope  enclosure  price  list  (No.  4150-4),. 
also  dealing  with  the  " Cosmos  ” radiant  fire.  Retailers  are 
being  provided  with  both  these  publicity  issues  over-printed 
with  their  own  names  and  business  addresses. 

The  Edison  8 wan  Electric  C0.f  Ltd.  (Ponders  End,  Middlesex), 
have  produced  a broadsheet  entitled  “ Light  on  the  Subject.” 
It  is  devoted  to  a bold  illustrated  account  of  the  Ediswan  lamp 
Press  and  Poster  Advertising  campaign.  Included  is  a P.C.  for 
the  use  of  contractors  and  dealers  who  are  thereby  invited  to 
communicate  with  the  Ediswan  Co.,  stating  their  requirements 
in  over-printed  literature,  showcards,  electros  (for  their  own 
advertising),  and  various  signs  (enamelled,  illuminated  or 
flashing),  etc. 
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THE  PROBLEM  OF  'RESTORING  VITALITY  TO 
THE  ENGINEERING  INDUSTRY. 


The  Government  is  doing  all  it  can  (including  the  taxing 
of  toy  magnets  and^ doll’s  eyh#)  to  reduce  unemployment 
and  restore  our  trade,  which,  as  no  one  can  faal  to  ap- 
preciate, is  in  a most  serious  condition.  When  all  is  said 
and  done,  however,  there  is  little  that  this  or  any  other 
Government  can  do  of  a permanent  na^tdre,  but  the 
following  are  undoubtedly  the  essential  features  and  con- 
ditions of  a national  effort  to  restore  prosperity  to  the 
country  through  the  really  staple  industry — engineering. 
The  following  conditions  were  adopted  on  the  19th  inst.  by 
the  members  of  the  British  Engineers’  Association  in  full 
conference  under  the  chairmanship  of  the  President,  Mr. 
Nevill  Gwynne : — 

1.  The  loyal  co-operation  of  labour  in  a great  national 
effort  to  revitalise  our  industries  and  commerce  which 
are  the  only  possible  sources  of  its  own  well-being. 

2.  The  repudiation  /bv  the  Trades  Unions  of  the  de- 
clared policy  of  their  extremist  sections  to  render  the 
system  of  capitalism  and/ppyate  enterprise  unworkable. 

3.  The  institution  of  compulsory  secret  ballot  by  the 
Trades  Unions. 

4.  The  reduction  of  cost  of  production  by  amending 
the  conditions  affecting  the  output  per  £ of  wages  paid. 

5.  The  careful  consideration  of  a national  trade 
policy  more  in  consonance  with  the  new  conditions  ,witn 
respect  to  foreign,  competition  in  our  home  market  and 
the  raising  of  tariff  walls  abroad  tending  to  shut  out 
our  exports. 

6.  The  development  of  the  home  market  and  the 
confinement  to  this  country  of  contracts  involving  the 
expenditure  of  public  monies. 

7.  The  development  of  markets  within  the  Empire. 

8.  National  economy. 

9.  Reduced  taxation  of  wealth-productive  industries. 

10.  Unemployment  relief  work  to  be  of  a reproductive 
nature  to  the  greatest  extent  practicable. 

11.  The  payment  of  doles  uncompensated  by  work  done, 
to  be  reduced  to  the  minimum. 

12.  Cheaper  coal,  valued  in  terms  of  heat  units. 

13.  Due  consideration  to  be  paid  by  the  Government  to 
• the  possible  effects  upon  industry  of  a policy  of  deflation. 


.^^e.  taking  of  drastic  measures  to  reduce  the  cost 

of  living  in  so  far  as  it  may  be  due  to  profiteering  by  the 

few  at  the  expense  of  the  many. 

15.  A /nore  complete  and  better  organisation  of  industry 

for  its  good  goverfiment  from  within. 

Subsequently,  Lord  Weir  delivered  a most  important 
speech  in  the  course  of  which  he  said  that  the  two  chief 
factors  to  which  he  wished  to  call  attention  were  that 
countries  who  were  able  to  buy  were  not  buying  from  us, 
and  that  because  our  prices  were  regarded  as  artificially 
high  customer^  were  . restricting  and  postponing  their 
demands.  Whatever  might  be  the  handicap  of  exchange, 
of  frozen  credit,  or  war  dislocation,  there  was  a definite 
amount  of  foreign  trade  available,  but  we  were  not  getting 
it.  Someone  else  was.  Infinitely  worse  was  the  fact  that 
there  was  a definite  amount  of  home  trade  available,  but 
we  were  not  getting  that,  and  someone  else  was.  What 
was  the  character  of  the  statesmanship  which  concentrated 
the  efforts  of  British  brains  on  credit  schemes,  financial 
measures,  and  relief  work,  and  ignored  entirely  the  lessons 
of  our  own  trade  returns  ? Which  was  the  best  statesman- 
ship-rto  grant  British  credit  or  guarantees  of  credit  to  a 
foreign  country,  or  even  to  a British  Colony,  to  enable  it 
to  purchase  from  Glasgow  a huge  bridge  which  would  be 
built  of  imported  steel,  or  to  tell  the  British  steel  maker  and 
his  workers  that  these  guarantees  would  be  withheld  until 
the  steel  maker  and  his  workers  could  arrange  between 
themselves  to  produce  that  steel  at  home  and  give  the 
necessary  employment?  He  wanted  a programme  not  to 
relieve*  unemployment  but  to  provide  employment. 

The  Labour  Part''  asked  the  Govt,  to  provide  “work  or 
maintenance.”  Apart  from  the  fallacy  that  a Govt,  could 
carry  the  community  on  its  back,  in  distinction  to 
the  real  truth  that  the  community  carries  the  Govt.,  the 
suggestion  would  mean,  for  example,  that  there  would 
be  local  schemes  for  relief  in  Lanark  giving  unproductive 
and  inefficient  employment  to  miners,  ironworkers,  and 
labourers,  working  alongside  closed  pits  and  ironworks, 
while  Glasgow  harbour  would  be  fidled  with  vessels  bringing 
in  foreign  iron  smelted  with  foreign  coal.  ' That  was  the 
type  of  ineffectual  and  purblind  policy  likely  to  emerge  from 
the  manner  in  which  one  heard  that  the  Govt,  proposed 
to  deal  with  the  situation.  The  main  question  was  one  of 
costs  of  production  in  different  countries.  Apart  from 
wage  rates,  wage  costs  were  inflated  to-day  by  unjustifiable 
working  conditions  due  to  the  Trade  Union  pressure  of 
the  last  few  years.  Few  had  yet  realised  the  true  incidence 
of  the  shorter  working  week  on  costs  and  prices.  He 
estimated  the  increase  in  cost  of  British  products 
last  year  due  to  the  shortened  week  at  over, 
^*200,000,000.  The  experiment  had  been  a failure. 
Output  had  not  increased,  but  had  gone  down  approximately 
in  proportion  to  the  hours.  To  reduce  costs  in  a normal 
year  by  ^200,000,000  without  affecting  weekly  earnings 
would  be  the  most  effective  help  that  could  be  given  to 
our  industries  to-day.  Miners*  wages  would  remafn  low 
until  the  hours  were  increased,  and  not  till  then  would  the 
blast  furnaces  be  able  to  start  and  give  employment. 

fie  regretted  that  reductions  in  wage  rates  were  chosen 
as  the  first  step  towards  cost  reduction.  If  the  abolition 
of  restrictive  conditions  were  now  discussed  with  the  Trade 
Unions  in  a spirit  of  frankness,  and  an  agreement  was 
reached,  any  furthe'r  wage  reductions  should  be  viewed  in 
association  with  the  cost  of  living,  subject  to  the  possibility 
of  drastic  economic  difficulties  intervening.  He  suggested 
that  they  should  adyise  the  Prime  Minister  to  concentrate 
on  restoring  vitality  to  their  industry  by  reduction  on  cost, 
and  that  this  cauld^febst  be  secured  bv  a revision  of  some  of 
the  working  conditions  in  the  first  instance,  and  by  \yage 
reductions  only  as  a last  resort.  Labour  looked  to  the 
Govt,  to  revive  trade.  No  Govt,  could  do  it.  They  should 
tell  the  Prime  Minister  what  they  honestly  believed  to  be 
necessarv,  and  ask  him  to  trust  the  workmen  of  the  country 
by  telling  them  the  truth.  Our  workers  had  never  yet 
failed  in  judgment  on  big  issues  straightly  put  before  them. 
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LOW  TEMPERATURE  CARBONISATION. 


On  October  19,  a Press  demonstration  of  the  above 
system  of  Low  Carbonisation,  Ltd.,  was  given  at  the 
company’s  works  at  Barnsley.  The  demonstration  was 
very  satisfactory,  and  proved  beyond  doubt  that  the 
product-7— Coalite — is  an  excellent  fuel  of  high  calorific 
value  and  great  heat  radiating  power,  so  that  both  as 
a domestic  and  steam-raising  fuel  it  has  the  necessary 
and  desirable  calorific  qualities,  as  well  as  being  quite 
smokeless.  Moreover,  being  made  from  a washed 
mixture  of  30  per  cent,  of  coking  coal  and  70  per  cent, 
of  usually  wasted  non-coking  coal,  the  amouriit  of  final 
ash  is  kept  down  to  about  >5  per  cent.  A ton  of  coal 
gives  14^  cwt.  of  the  new  fuel,  and,  in  addition,  the 
gas  which  is  given  off,  deposits,  when  cooled,  20 
gallons  of  tar;  15  lb.  of  sulphate  of  ammonia  is  made 
from  the  ammoniacal  liquor;  and  6,000  cubic  ft.  of  gas 
possessing  a calorific  value  of  750  B.Th.  U.  per  cubic 
foot,  which  is  eminently  suitable  for  use  as  an 
enricher  of  ordinary  gasworks  gas,  whose  product  of 
monoxide  from  gas  coke  can  be  thus  exchanged  to 
heat  the  retorts  of  the  new  system,  which  do  not  call 
for  high  temperature  heating,  and  can  therefore  be 
heated  by  poor  gas  of  550  unit  value. 

The  plant  at  Barnsley  is  considerable,  having  been 
laid  out  to  deal  with  a large  lay-out  of  carbonisation 
ovens.  The  difficulties  in  making  low  carbonisation  fuel 
have  been  many,  the  chief  obstacle  to  success  having 
been  the  swelling  of  the  coal  at  low  temperature  heat- 
ing and  its  jamming  fast  in  the  retorts.  Then,  when 
at  last  extracted,  it  would  flash  to  flame  as  soon  as  it 
touched  atmospheric  air,  and  if  quenched  it  fell  to  dust. 

Some  forty  retorts  had  been  tried  before  success 
was  secured.  Doubtless  these  experiments  taught 
many  useful  facts,  and,  when  the  present  success  was 
attained,  it  was  by  such  simple  methods  that  one  can 
excuse  the  inventors  who,  after  seeking  vainly  for 
Pharpar  and  Abana,  suddenly  fell  into  the  Jordan  and 
were  made  whole. 

* We  need  not  describe  the  work  generally.  Coal 
conveyors,  washing  plant,  tips,  gas  exhausters,  and 
tar  separators  are  all  carried  out  by  familiar  and  usual 
appliances.  The  system  proper  is  all  contained  in  one 
unit  of ' carbonisation  plant,  built  up  of  twenty  cells 
or  retorts  of  io  cwt.  capacity  each,  each  flat  retort 
measuring  9 ft.  deep  by  6^  ft.  long  and  n in.  wide, 
and  separated  from  the  next  cells  by  narrow  combus- 
tion chambers,  in  which  burning  gas  jets  heat  the 
walls  of  the  cells,  and  the  hot  gases  pass  to  and  fro 
in  the  passages  into  which  the  oven  space  is  divided, 
and  finally  escape  at  their  chimney. 

Each  cell  is  closed  at  the  top  and  bottom  by  a curved 
sliding  shutter,  moved  by  rotation.  These  shutters 
when  in  the  open  position  provide  a free  passage  from 
hoppers  above  into  the  cells,  and  from  the  cells  to 
cooling  chambers  below  them.  The  hoppers  each  hold 
10  cwt.  of  coal,  which  is  brought  to  them  by  any 
suitable  conveyor. 

On  opening  .the  top  valve  or  shutter  this  charge  fall* 
into  the  cell  below,  and  the  shutter  is  closed.  After 
seven  or  eight  hours  in  the  heated  cell  the  operation 
is  complete,  and  the  lower  valve  lets  successively 
down  to  the  cooling  chamber  below  the  two  slabs  of 
coalite.  The  cooling  chambers  are  water-jacketed 
and  airtight,  and  in  them  the  coalite  is  deprived  of 


most  of  the  heat  during  the  period  of  carbonisation  of 
the  next  following  charge  of  coal  above. 

The  door  is  opened,  and  the  coalite,  now  at  about 
100  deg.  F.,  is  discharged,  cooled  far  below  ignition 
or  flash  point,  on  a sloping  floor,  down  which  it  slides 
to  a conveyor,  and  is  conveyed  directly  to  wagons  or 
a storage  bin.  This  final  conveyor  waits  installation 
pending  the  addition  of  the  apposite  set  of  20  cells. 
Thus  no  tipie  is  lost  in  filling  and  emptying  the  retorts, 
and  there  is  more  than  ample  time  to  replenish  the 
charging  hoppers  and  cool  the  finished  product. 

Two  slabs  of  coalite  are  above  referred  to  as  being 
discharged  from  each  cell.  It  is  just  at  this  point  that 
the  chief  interest  of  the  system  is  centred.  It  is 
pointed  out  above  that  one  great  difficulty  to  be  over- 
come has  been  the  swelling  of  the  coal  in  the  retorts. 
This  rendered  discharge  practically  impossible,  and  the 
method  of  overcoming  the  difficulty  is  simple,  and 
accounts  for  the  two  slabs. 

Each  cell  has  two  middle  plates  in  it,  set  about  4 in. 
apart  and  about  3 to  4 in.  from  the  retort  walls. 
There  are  thus  two  carbonisation  chambers  in  each 
cell,  and  a central  empty  space  bounded  by  the  two 
perforated  half-inch  thick  steel  plates. 

The  two  plates  are  so  suspended  by  hinged  links 
and  kept  apart  by  lugs  below  that,  when  desired,  they 
can  be  brought  together  so  as  to  widen  the  two  car- 
bonisation compartments.  The  plates  are  thus  brought 
inwards  before  discharging  a cell,  and  this  leaves,  the 
two  slabs  of  coalite  free  to  drop  into  the  cooling 
chamber  as  soon  as  the  rotating  shutter  is  moved  to 
open  position.  Now,  this  inner  space  is  kept  down  to 
atmospheric  pressure  by  an  ordinary  form  of  rotary 
gas  exhauster.  The  gas  evolved  from  the  charges  is 
drawn  away  as  formed,  and  prevented  from  finding  its 
way  through  the  outer  brick  walls  into  the  oven  flues, 
where  it  would  bum  and  spoil  the  control  of  tempera- 
ture. Ihe  perforations  of  the  plate  allow  the  gas  free 
passage  to  the  median  space  from  all  parts  of  the 
charge.  And  this  explains  the  two  slabs,  and  accounts 
for  the  success  of  the  new  retort  system.  These  cells 
have  worked  some  three  months  uninterruptedly,  and 
with  the  novel  cooling  chambers  have  shown  how 
.coalite  can  be  made  of  the  right  texture  and  n on- 
crystalline,  such  as  it  would  become  if  steam  cooled. 
The  gas  burning  or  heating  flues  pass  horizontally  to 
and  fro  over  the  flat  surfaces  of  the  retort  cells.  The 
direction  is  downwards,  and  the  temperature  is  main- 
tained by  a series  of  gas  jets  along  the  course  of 
the  flues.  The  finally  escaping  gas  serves  to  heat  the 
incoming  air,  so  that  the  retort  heating  system  is 
regenerative,  and  is  carried  out  at  an  efficiency  of,  it 
is  estimated,  over  75  per  cent. 

There  are  many  interesting  points  in  the  problem  of 
low  temperature  carbonisation — such,  for  example,  as 
the*  possibility  of  finding  a non-porous  material  for  the 
cell  walls.  Some  day  it  is  hoped  to  find  this  in, 
perhaps,  a modified  cast-iron. 

But  the  plant  seen  is  a success  with  ordinary  com- 
mercially procurable  slack,  and  the  company  are  to  be 
congratulated  on  having  achieved  this  success. 

It  may  be  added  that  their  product  is  quite  firm, 
and  tough  and  transportable ; and,  if  any  small  were 
formed  by  rough  handling  and  long  travelling,  the 
small  can  be  dumped  on  the  fire  and  will  burn  freely — 
unlike  small  coal,  which  would  smother  the  fire. 
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THE  BEAMA  DINNER. 


Nearly  500  members  and  visitors  assembled  at  the 
Savoy  Hotel  on  Thursday,  the  20th  inst.,  on  the  occa- 
sion of  the  annual  dinner  of  the  British  Electrical  and 
Allied  Manufacturers’  Association.  The  Right  Hon. 
Lord  Ampthill,  G.C.S.I.,  the  president  of  the 
Association,  was  in  the  chair,  and  he  was  supported 
by  a large  number  of  men  distinguished  in  the  pro- 
fessional and  industrial  world,  including  Lord  Vaux  of 
Harrowden,  Sir  Edgar  Walton,  Mr.  George  Balfour, 
M.P.,  Sir  John  Aspinall,  Brigadier-General  Sir 
H.  W.  Thornton,  the  Hon.  Sir  Edgar  Bowring,  Mr. 
L.  B.  Atkinson,  the  Hon.  J.  McEwan  Hunter,  Lieut.- 
Col.  the  Hon.  P.  Pelletier,  Mr.  F.  C.  Wade,  K.C., 
Mr.  Jdhn  Howard,  the  Hon.  Sir  Peter  McBride,  Sir 
H.  Frank  Heath,  Sir  C.  Ellis,  the  Hon.  Sir  James  D. 
Connolly,  the  Hon.  Sir  C.  A.  Parsons,  Sir  James 
Devonshire*  Mr.  H.  C.  Levis,  Mr.  Gerard  Swope,  Lord 
Meston,  Mr.  John  Taylor,  Sir  W.  Clark,  Lieut. -Col. 
F.  A.  Cortez  Leigh,  Sir  W.  Noble,  Sir  J.  E.  Petavel, 
Mr.  W,  O.  Smith,  Mr.  J.  S.  Highfield,  Mr.  H.  Hirst, 
Mr.  F.  C.  Gibbons,  Mr.  A.  F.  Berry,  Mr.  E~  Si  New, 
Mr.  A.  E.  Tanner,  Mr.  B.  Longbottom*  (Mr.  M.  J. 
Railing,  Mr.  F.  H.  Nalder,  Mr.  A.  P-  Wood, 
Engineer-Commander  Dight,  R.N.,  Sir  Keitfr  Elphin- 
istone,  Mr.  L.  C.  Gamage,  Lieut. -Col.  C.  Hardie, 
Col.  P.  D.  Michod,  Col.  R.  K.  Morcom,  Lieut.-Col. 
Pearson,  Capt.  Riall  Sankey,  Mr.  S.  Z.  de  Ferranti, 
Mr.  J.  McDonald  Henderson,  Mr.  O.  H.  Smith,  Mr. 
A.  W.  Tait,  Mr.  C.  A.  Vandervell,  Mr.  ,C.  P.  Martin, 
Mr.  P.  J.  Pybus,  Mr.  D.  N.  Dunlop  (director  and 
secretary),  and  Mr.  C.  A.  Weeks  (assistant  secretary). 

Mr.  G.  Balfour,  M.P.,  in  proposing  the  toast  “The 
Industry,”  said  that  up  to  the  outbreak  of  the  war  the 
electrical  industry  was  perhaps  the  worst  paid  private 
industry.  It  was  impossible  for  them  to  obtain  the 
reward  of  their  labours  when,  as  the  result  of  foreign 
competition,  they  saw  agents  and  works  established 
throughout  the  country  which  depressed  prices.  It 
was  a fact  that,  so  long  as  wages  were  at  a high  level, 
they  could  not  support  the  industries  of  the  country, 
and  therefore  wages  must  be  reduced.  (Hear,  hear.) 
He  appealed  to  employers  not  to  reduce  wages  to  a 
beggarly  level,  but  only  to  the  right  standard,  so  that 
they  could  find  employment  for  more  people.  (Hear, 
hear.)  Lord  Weir  had  made  a statement  which  he 
asked  them  all  to  follow. 

Mr.  L.  B.  Atkinson,  in  responding  to  the  toast,  said 
the  country  was  in  the  greatest  confusion  in  regard 
both  to  production  and  distribution.  The  industries 
had  to  right  themselves,  and  the  Government’s  part 
could  only  be  a small  share.  We  had-  not  done  with 
the  German  difficulty.  People  did  not  live  on  marks, 
but  on  bread/  The  plain  fact  before  them  was  that 
the  German  people  were  working  harder  than  the 
people  of  Belgium  and  England,  and  the  people  who 
would  work  for  a unit  of  food  would  get  the  orders  in 
the  world’s  markets.  They  in  their  industry  had  either 
to  adopt  a brutal  method  of  closing  works  or  else 
telling  their  workpeople  that  the  amount  of  output  per 
hour  had  to  rise.  He  impressed  upon  employers  not 
to  look  to  the  Government. 

The  President  afterwards  proposed  “Our  Guests.” 
The  objects  of  their  Association,  he  said,  were  essen- 
tially national  and  patriotic:  They  all  recognised  that 


our  national  existence  and  the  welfare  of  everyone 
depended  upon  our  trade  prosperity.  Therefore,  those 
who  left  no  stone  unturned  in  their  business  enterprise 
were  working  in  the  true  sense  in  the  national  cause. 
In  coupling  the  name  of  Brig.-General  Sir  Henry 
Thorntpn  with  the  toast,  Lord  Ampthill  referred  to  his 
war  service  in  connection  with  the  work  of  the  Great 
Eastern  Railway  Company.  From  August,  1914,  to 
March,  19x9,  that  company  ran  13,000  special  trains 
carrying  6,250,000  troops,  4,172  ambulance  trains 
carrying  177,000  patients,  served  203  munition  works, 
16  Government  factories,  and  31  aeroplane  depdts. 
Forty-five  factories  and  16  shipyards  were  opened  or 
extended,  and  attention  was  also  given  to  the  defence 
of  the  East  Coast.  All  this  work  was  done  by  the 
company  at  a time  when  25  per  cent,  of  the  ordinary 
staff  of  the  railway  was  serving  with  the  forces. 
(Hear,  bear.) 

Brig.-General  Sir  H.  W.  Thornton,  in  replying  to 
the  toast,  said : They  in  the  railway  world  had  no 
quarrel  with  the  pjpsent  scale  of  wages,  provided  they 
received  from  all  in  their  service  the  production  which 
corresponded  with  the  amount  paid  in  wages.  They 
had  no  quarrel  with  the  eight-hour  day,  provided  they 
got  eight  hours’  reasonable  toil.  That  was  all  they 
asked.  What  they  wanted  was  production.  (Hear, 
hear.)  Responsibility  had  a sobering  effect,  and  there 
was  a spirit  abroad  in  the  railway  world  that  unless 
they  rendered  a satisfactory  account  of  their  steward- 
ship the  only  alternative  was  nationalisation—  a thing 
to  be  avoided.  (Hear,  hear.)  He  believed  the  time 
had  come  when  labour,  industries,  and  transport  could 
pull  together,  when  responsible  Labour  leaders  were 
convinced  that  production  must  be  increased,  and  that 
the  wages  paid  must  be  commensurate  with  the  amount 
of  production.  They  must  regard  the  present  position 
with  regard  to  rates  as  of  a temporary  character  in 
order  to  preserve  the  solvency  of  the  railways.  They 
in  the  railway  industry  prospered  only  when  traders 
prospered,  so  that  the  problem  affected  them  both. 
He  therefore  hoped  in  the  coming  months  they  would 
be  able  .to  join  hands  with  the  greht  captains  of 
industry  and  the  responsible  leaders  of  trades  unions, 
and  those  charged  with  the  responsibility  of  the 
administration  of  the  new  railway  groups  in  an 
endeavour  to  restore  to  the  country  its  pre-eminent 
industrial  position.  (Hear,  hear.) 

After  the  dinner,  the  President  and  a goodly  number 
of  members  adjourned  to  the  Mirror  Room,  where  an 
excellent  musical  programme  was  given  and  much 
appreciated. 

\ ——————— 


Scientific  and  Industrial  Research —The  report  of  the  Com* 
mittee  of  the  Privy  Council  for  Scientific  and  Industrial  Research 
for  the  year  1920-1  is  now  available.  It  can  be  obtained  from 
H.M.  Stationery  Office,  and  is  priced  at  is.  It  contains  nothing 
of  outstanding  interest. 

Bel  fast.- — Large  sections  of  the  tramway  lines  have  been  lifted 
in  the  centre  of  the  city  and  the  work  of  reconstruction  is  going 
on  fairly  well  where  it  is  most  needed.  In  consequence  of  the 
political  disturbances  and  the  frequent  sniping  at  the  ex-Service 
men  employed  on  the  work,  it  is  necessary  to  post  detachments 
of  troops  to  protect  the  workers  at  debatable  prints.  The 
work  will  be  spread  over  a couple  of  years  at  the  least,  so  as 
to  make  the  incidence  of  cost  fall  lightly  at  a time  when  the 
city  is  heavily  taxed  to  meet  the  big  bill  of  compensation  which 
the  murders  and  riots  have  accumulated. 
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ROYAL  AIR  FORCE. 

1 

\Ye  understand  that  there  are  still  a number  of  vacancies 
in  the  R.A.F.  for  qualified  electrical  fitters,  power  station 
engineers,  stationary  engine  drivers,  shift  engineers,  and 
dynamo  and  switchboard  attendants.  In  addition,  there 
are  a few  vacancies  for  semi-skilled  electricians,  who,  by 
joining  up,  wTould  get  a chance  to  complete  their  training. 
The  work  is  congenial,  the  hours  regular,  and  the  life 
healthy.  Further,  there  is  nothing  to  complain  of  in  the 
rates  of  pay  and  allowances  now  prevailing,  while  security, 
freedom  from  worry,  and  plenty  of  leave  are  other  induce- 
ments which  should  appeal  to  many  trained  men  who, 
especially  at  the  present  time,  are  finding  trade  conditions 
none  tod  rosy.  We  believe  that  enlistments  are  for  6,  7 
or  8 . years  regular,  and  6,  5 or  4 years  reserve  service, 
though  in  some  instances  enlistment  is  for  4 years  only  in 
the  regular  sendee. 

Am*  of  our  readers  interested  should  write  to  the  In- 
spector of  Recruiting,  R.A.F. , 4,  Henrietta  Street,  Covent 
Garden,  W.C-2,  who  will  forward  full  particulars  by  return 
of  post.  


THE  LOW  TEMPERATURE  DJST1LLATION  OF 
COAL. 


The  rumours  current  concerning  German  acquisition  of 
colliery  waste,  shale,  slack,  etc.,  in  various  parts  of  this 
country  should,  at  least,  have  the  beneficial  effect  of  direct- 
ing public  attention  to  this  important  potential  source  of 
wealth.  Before  the  war,  Germany  imported  large  quanti- 
ties of  the  crude  by-products  from  British  gas-works  and 
prepared  therefrom  a valuable  range  of  dye-stuffs  and  the 
bases  for , explosives.  At  that  time  attention  was  directed 
mainlv  to  the  possibilities  of  the  by-products  derived  from 
the  manufacture  of  coke  and  gas.  During  the  war,  the 
distillation  products  of  coal  were  utilised  in  this  country 
as  never  before,  and  many  ambitibus  schemes  of  research 
were  initiated.  Promising  results  have  been  obtained,  but 
there  is  still  needed  a widespread  awakening  of  interest  in 
the  commercial  development  of  varibus  distillation  pro- 
cesses. In  the  meantime — pending  the  awakening  which 
must  come — it  is  most  undesirable  that  the  right's  in  any 
of  our  colliery  4 ‘dumps”  should  be  alienated. 

Low  Temperature  Plant  and  Products. — -Both  in  this 
country  and  in  Germany  much  interest  has  centred  in 
the  low  temperature  distillation  of  coal.  Coke-oven  tar  and 
gas  tar  formed  the  bases  of  many  industries  before  the  war 
and  still  do  so,  but  an  entirely  new  field  has  been  opened 
up  bv  the  production  of  low- temperature  tar.  Whereas  the 
higher  temperature  distillates  used  in  the  dye  industries 
contaib  aromatic  hydrocarbons,  the  far  obtained  by  low- 
temperature  distillation  contains  a high  proportion  of  ali- 
phatic hydrocarbons  and  resembles  petroleum  in  its  applica- 
bility to  lubricatfon  and  to  driving  prime  movers.  The 
vital  necessity  for  augmenting  the  supplies  of  power  and 
lubricating  oils  in  Germany  during  the  war  led  to  the  de- 
velopment of  low  temperature  processes  for  the  distillation 
of  coal  on  a commercial  scale,  and  it  is  probable  that  some 
at  leas*  of  the  plant  and  methods  evolved  will  be  commerci- 
ally useful  under  peace  conditions. 

One  o#  the  low  temperature  tar  plants  operated  in  Ger-4 
many  on  a commercial  scale  consists  of  a battery  of  vertical' 
rotary  gas  generators  which  supply  gas  for  general  heat- 
ing purposes.  Gas  leaving  the  retorts  is  passed  through  a 
simple  dust-trap  and  most  of  the  tar  is  then  precipitated 
by  a tar  spray  before  the  temperature  falls  low  enough 
to  condense  the  moisture  in  the.  gasep.  The  remainder  of 
the  tar  is  collected  in  a washing  tower. 

Large-Scale  Installations  Required. — From  experience 
already  accumulated  it  appears  that  to  get  maximum  benefit 
from  a low  temperature  distillation  of  coal  it  is  necessary 
to  keep  the  maximum  temperature  of  'the  distillation  much 
lower  than  in  ordinary  gas  retorts.  Some  of  the  products 
of  special  interest  are  permanently  decomposed  at  high 


temperatures  and  therefore  cannot  be  obtained  by  fractionat- 
ing the  products  of  high  temperature  distillation.  In 
determining  the  commercial  success  of  a process,  the  capital 
and  operating  costs  of  the  plant  must  be  set  against  the 
market  value  of  the  products.  Under  normal  conditions 
there  is  little  or  no  margin  in  the  cost  of  petroleum  lubri- 
cants and  fuel  oils  to  allow  for  the  costs  of  special  coal- 
distilling plant  yielding  tar  oils  as  its  main  product.  The 
best  prospects  of  commercial  success  seem  to  lie  in  develop- 
ing a distillation  plant  capable  of  very  accurate  temperature 
control  and  suitable  for  the  individual  isolation  of  all  the 
by-products  then  yielded.  Small-scale  experiments  hardly 
afford  criteria  of  the  possibilities  of  large-Scale  plants. 
Nevertheless,  such  experiments  and  ordinary  chemical  ana- 
lyses show  the  quantity  and  value  of  substances  which 
may  be  isolated.  What  is  required  is  faith  in  these  basic 
results  and  combination  on  the  part  of  the  industries 
interested  to  make  full-scale  investigations — costly,  may  be, 
but  undoubtedly  profitable  in  the  long  run., 

The  best  wavs  and  means  for  the  extraction  of  low 
temperature  coal  distillates  are  not  ye^  generally  known, 
but  important  announcements  may  be  expected  in  the  near 
future.*  Preliminary  investigations  have  disclosed  the  fact 
that  these  distillates  include  fuel  aid  lubricating  oils  of 
various  densities,  compounds  useful  in  varnish  malting 
and  allied  industries,  and  various  grades  of  solid  residues, 
such  as  a flaming,  non-smoky  coke.  It  will  -be  unfortunate  if 
these  possibilities  are  not  developed  commercially  in  this 
country,  and  it  will  be  still  more  regrettable  if  their 
development  is  left  to  foreign  enterprise.  There  is  a wider 
field  than  is  generally  realised  for  the  joint  operation  of 
electricity  undertakings  with  gas-works  and  coal  by-product 
recovery  installations. 

“ MAGNET  ” ELECTRIC  PIPE  LIGHTERS. 

The  “ Magnet”  electric  pipe  lighter,  manufactured  by 
the  General  Electric  Co.,  Ltd.,  consists  of  a body  or  handle 
containing  a push  actibn  switch  and  carrying  at  one  end 
a porcelain  cone  wound  with  a heating  coil.  The  cone  is 
fitted  with  standard  bayonet  contacts  and  is  thus  easily 
renewable.  The  whole  is  mbunted  upon  a neat  stand  with 
a convenient  ash  tray.  Two  patterns  are  supplied  in 
several  finishes  and  both  can  be  quickly  converted  for  wall 
mounting.  It  is  claimed  that  these  lighters  not  only  offer 
the  cleanest  and  most  satisfactory  method  of  lighting  cigars, 
pipes  and  cigarettes,  but  that  they  are  cheaper  ib  use  than 
matches  or  petrol  lighters.  It  takes,  on  an  average, 
twelve  seconds  to  light  a pipe  with  the  “Magnet”  lighter, 
consuming  100  watts.  For  an  expenditure  of  one  unit, 
therefore,  3,000  lighting  operations  can  be  performed.  The 
same  number  of  lightings  *Wth  matches  would  entail  the 
consumption  of  60  boxes,  which,  at  present  prices,  would 
cost  4s.  4^d.  Particulars  and  prices  of  these  lighters  are 
given  in  an  illustrated  leaflet.  No.  H.2599,  copies  of  which 
can  be  had  on  application  at  Magnet  House,  Kingsway, 
W.C.2,  or  at  any  of  the  G.E.C.  provincial  branches. 


Concert. — On  Saturday,  November  12,  there  will  be  a Grand 
Concert  held  at  the  West  Hampstead  Town  Hall,  in  order  to 
assist  the  unemployed  members  of  the  Noith  West  London 
Branch  ot  the  Electrical  Trades  Union.  Alderman  J.  I.  Frazer 
will  be  in  the  Chair,  and  a splendid  programme  has  been  arranged 
with  Mr.  Philip  Ritte's  Concert  Party.  Tickets  3s.  each,  in- 
cluding tax,  may  be  obtained  from  the  Trades  Union  office,  at 
14,  Baldwin's  Garden,  London,  E.C.i,  ; and  injview  ojf  the  object 
for  which  the  concert  is  given,  it  is  to  be  hoped  that  it  will  have 
a very  hearty  response. 

* At  the  time  these  notes  wCTeAvritten  it  was  not  permissible 
to  refer  to  the  splendid  achievements  of  the  low-temperature 
distillation  plant  at  Baruch  (nr.  Barnsley).  From  information 
which  we  now  give  elsewhere  concerning  this  plant,  it  will  be 
seen  that  British  engineers  have  the  problem  of  low-temperature 
distillation  of  coal  well  in  handy,  and  it  is  therefore  more  than 
ever  important  that  no  foreign  interests  should  be  allowed  to 
acquire  any  of  the  raw  piatejials  concerned.  The  issues  at 
stake  in  this  industry  are  far  greater  than  are  generally  realised. 
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The 

CREDA  Bowl  Fire 
Produces  Sales 
as  well  as  Heat. 

Just  think  of  the  effect  of  the  cheery  bright  red  glow  of  the  Creda 
Bowl  fire  on  a crowd  of  half-frozen  people  if  it  was  placed  in  a pro- 
minent position  in  your  window.  As  the  centre  of  a simple  window 
display  it  could  not  help  but  sell  and  keep  on  selling.  It  is  the 
finest  local  heater  yet  produced.  Beautifully  finished,  and  the 
reflector  is  of  solid  heat-giving  copper.  The  price  is  attractive, 
50s.  complete  with  flexible  and  adapter,  subject  to  a liberal  discount 
to  the  trade.  Special  discounts  for  quantities  of  complete  fire. 

Spares  : — ] ral  only,  3s. 

Complete  element,  comprising  porcelain  spiral,  rods  and 
shock  springs,  ready  for  fixing,  7s.  6d. 

Order  your  Creda  Bowl  fires  now . 

CREDENDA  CONDUITS  Co.,  Ltd.. 

Whltehouse  St.,  Aston,  Birmingham. 


BAXTER  & CAUNJER,  LTD., 

2x9,  Tottenham  Court  Road,  London,  W.x. 
CABLES  ONLY, 

Chitty  Street  Works. 

Tottenham  Court  Road,  London,  W.  x. 

, Mr.  R.  FOSTER, 

196,  Deantgate,  Manchester. 

the  fairless  engineering 

SUPPLIES  CO.,  LTD., 

Street,  Stockton-on-Tees. 


Mr.  W.  A.  RODERICK, 
Ruesell  Buildings, . 

St.  Mary  Street,  Swansea. 

CREDENDA  CONDUITS  CO.,  LTD. 
95-7,  Waterloo  Street,  Glasgow. 

LAWSON,  TURNBULL  & CO..  LTD 
8-18,  Meahnarket  Street,  Aberdeen. 

J.  F.  IRVINE  & CO.,  LTD.. 

City  Hall,  Dock  Street,  Dundee. 
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T3LEXSIM. 

JLprojectorFIRE 


The  popularity  of  the  Plexsim  Projector  Fire  may  quite  justly 
be  attnbuted  to  its  utility — a characteristic  which  it  enjoys  to  a 
marked  degree  owing  to  the  sound  and  scientific  principles 
employed  in  its  construction. 

It  is  light  and  easily  portable,  simple  to  operate  and  is  pre- 
eminently the  fire  for  local  heating,  such  as  for  use  in  an  office, 
study,  bed-  or  bath-room.  • 

The  Plexsim  Projector  Fire.  List  No.  H.666.  Price  60/- 
subject. 

SPECIFICATION  : Overall  height  17  in. ; total  weight  6 lb., 
approx.;  packed  in  decorative  carton  and  supplied  complete 
with  connecter,  3 yd.  flexible  cord  and  adapter ; obtainable 
for  the  following  voltages  : — 100-110, 200-210,  220-230,  240-250. 


Elcirsinf 

•fleeter : 


Wire  Qaard : 

Handle  and 
Attachment : 

Pedestal  Base : 


Spiral  wire  winding  mounted  on  a 3 in.  porce- 
lain grooved  cylindrical  projection. 

Solid  copper  spinning  ; 11  Jin.  dia.  Interior 
highly  polished.  Exterior  finished  antique 
copper. 

Substantial  copper  finished  wire easily  re- 
movable. 

Eboniscd  wood  handle  and  antique  coppered 
clip ; allows  full  swivel  movement  of  reflector 
on  pedestal. 

Solid  cast,  8 in.  dia.  base  ; total  height  8 in.  • 
finished  brown  vitreous  enamel,  giving  distinc- 
tive appearance. 

Full  particulars  contained  in  Plexsim  Fire  Booklet  No.  903. 
Copies  on  application. 
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TO  OtJB  BEADBBB. 

Elxcteicitt  is  published  every  Friday,  and,  if  ordered,  is  on  aale  at  the 
principal  Bail  way  Station  Bookstalls  and  Newsagents  on  that  day.  IB 
hu  a vary  large  sale  throughout  the  United  Kingdom,  as 
well  as  in  the  British  Colonies  and  Abroad.  . 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identify  himself  with 
their  views.  , . , . 

Questions  to  whioh  an  answer  is  required  must  be  accompanied  by  a 
2d.  stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer 
will  probably  appear  in  the  paper. 

New  advertisements  for  the  displayed  columns  and  alterations  to 
existing  ones  must  rOaoh  the  publishing  office  not  Utter  than 
the  first  post  Tuesday  morning,  in  order  to  be  in  time  for  the 
issue  of  the  following  Friday.  This  is  important.  Rate  quoted  on  appli- 
cation. Subscription : 17e.  6d.  a year,  9s.  half-year,  4s.  6d.  a quarter  in 
advance,  postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  S.  Rentell  and  Co.,  Ltd., 
36-39,  Maiden  Lane,  London,  W.C.2.  Telephone,  No.  $460  Gerrard. 


Current  Topics. 

It  is  encouraging  to  learn  that  the  Government  is  at 
last  tackling  the  very  pressing  problem  of  getting 
industry  on  its  feet  again,  and  that 
Government  considerable  money  grants  are  In 
Trade  Schema  prospect  with  this  purpose  in  view, 
and  Railway  Among  others,  the  allocation  of 
Electrification,  twenty-five,  millions  towards  en- 
gineering and  other  schemes,  which 
will  provide  work  for  many  of  the  thousands  at  present 
unemployed,  is  full  of  promise,  and  it  is  already 
stated  that  the  London  Underground  Railways  may 
take  advantage  of  the  situation  and  seek  fresh  capital 
to  the  extent  of  eight  millions  for  the  extension  of 
the  Tube  Railways  under  this  scheme.  In  this  connec- 
tion Lord  Ashfield  recently  told  the  shareholders  that 
the  directors  would:  reconstruct  the  City  and  South 
London  Tube  as  soon  as  ^1,750,000  could,  be  raised 
under  reasonable  conditions. 


It  is  proposed  to  widen  the  river  tunnels,  bring  this 
Tube  up  to  the  standard  of  *he  more  modem  lines, 
and  create  a link  with  the  Hampstead  line  atEuston. 
It  is  also  proposed  to  construct  a surface  line  from 
Golder’s  Green  to  Edgware,  through  Hendon.  This 
could  be  completed  in  a year.  Further,  a western 
extension  of  the  Ceiltral  London  Tube  from  Shepherd’s 
Bush  to  Richmond  has  been  planned.  In  regard  to 
other  railways,  there  is  little  that  a considerable 

extension  of  the  use  of  electric  fraction  is  inevitable, 
arid  the  possibility  of  the  conversion  of  at  least  the 
southern  main  lines  of  railway  from  steam  to  electric 
working  is  already  being  discussed.  It  is  obviously' 
desirable  to,  secure  uniformity  of  practice  between  the 
various  companies  3s  far  as  practicable,  as  well  as  to 
ensure  the  latest  accepted  practice  in  electrification 
development. 


To  this  end  an  Advisory  Committee  was  appointed 
by  the  -Minister  of  Transport  to  report  on  the  future  of 
railway  electrification  'in  this  country,  and  its  final 
recommendations  are  now  available.  The  system  of 
generation  and  transmission  of  electrical  energy  to  the 
sub-stations  should  be  three-ptf2!>e  A.C.,  whilst  power 
is  to  be  supplied  to  the  trains  at  1,500  volts  D.C. 
Either  contact  rail  or  overhead  trolley  wire  may  be 
used  for  collection  of  the  current,  and  definite  standard 
dimensions  are  suggested  for^the  relative  positions  of 
rail  and  wire.  Difficulties  associated  with  the  exist-, 
ence  of  installations  already  wording,  in  which  the,  line 
voltage  differs  from  the  suggested  standard,  have  been 


met  by  recommendations  that  the  companies*  concerned 
should  be  allowed  to  extend  their  lines  subject  to 
Government  approval.  All  these  preliminaries  spell  a 
ijeorudescence  of  prosperity  for  the  electric  traction 
industry  and  those  engineering  firms  which  cater  for 
the  requirements  of  electric  railway  operation  and 
construction. 


Whilst  on  the  subject  of  railways,  it  is  interesting 
to  record  the  recent  success  of  the  Great  Northern 
Railway  Company  in  the  applica- 
Electric  Cooking  tion  of  electric  cooking  to  the  pre- 
for  Railway  parfition  of  hot  meals  on  its  main 
Diners.  line  express  dining-cars.  For  nearly 
a month  past  this  modern,  system 
of  rooking  has  been  on  practical  trial  on  the  to.io 
express  from  King’s  Cross  to  -Leeds.  So  far  the 
experiment  has  proved  highly  successful,  and  not  on  y 
has  the  risk  attendant  upon  train  gas  cookery  been 
abolished,  but,  in  the  event  of  an  accident  to  the  elec- 
trically equipped  travelling  kitchen,  current  is  auto- 
matically di scon nectea— Current  is  derived  in  the  usqal 
way  from  dynamos  driven  by  the  train  itself,  and  the 
installation  of  ranges,  etc.,  is  thorough  and  complete, 
enabling  the  most  diverse  menus  to  be  presented  to 
hungry  travellers  by  this  route. 


An  interesting  sidelight  on  the  rough  and  ready 
manner  in  which  new  legislation  is  introduced  and  put 
into  immediate  operation  without 
Panic  careful  analysis  of  the  probable 

Legislation.  consequences  and  lacking  con- 

sidered details  in  the  manner  of  its 
application,  is  furnished  by  the  recently  reported 
resujts  of  the  Safeguarding  of  .Industries  Act  Un 
this  Act  certain  basic  materials  coming  into  the  country 
are  taxed  with  a view  primarily  to  safeguard  British 
industries  which  are  concerned  with  the  production  of 
similar  materials.  In  their  zeal  the  Customs  authorities 
have  sought  to  apply -their  newly  conferred  powers 
under  thif  Act  to  the  exploitation  of  certainJnanfufa^' 
tured  goods  containing  a small  percentage  of  t 
materials  dutiable,  ;on-the  ground  that  the  Act  may  be 


There  have  been  farcical  hold-ups  of  pocket  torch 
batteries  because  they  contained  small  carbon  elec- 
trodes which  might  be  interpreted  as  coming . under 
the  description  of  arc  lamp  carbons,  whilst 
electric  incandescent  bulbs  have  also-  been  de13}  ^ ^ 
the  importers  put  to  considerable  expense  and  delay 
because  the  filaments  contained  tungsten  of  negligible 
quantity.  It  is  the  old  story  of  the  police  and  the 
Motor-car  Acts  over  agaiti ; legislation  is  framed  by 
combination  of  legal  minds  without  due  regard  to  the 
average  intelligence  of  the  minor  officials  Who  will 
have  to  administer  the  law -when  it  becomes  part  ot 
the  Statute  Book.  The  ultimate  result  is  invariably 
ludicrous  and  irritatih£  both  to  the  public  and  the 
trader.  What  appears  to  be  sadly  lacking  at  West- 
minster is  a series  of  technical  editing  committees,  vith 
practical  experience  of^he  various  interests  involved  in 
every  new  Act,  through  Whose  capable  hands  these 
Acts  could  be  paksed  for  amendment  and  general 
correction  and  correlation  of  detail. 


Digitized  by  c.  oooie 


ELECTRICITY. 


October  28,  1921 


In  this  country  the  man  in  the  street  often  regards 
with  amazement  the  indifference  with  which  the  electric 
tramway  maintenance  gangs  handle 
High- voltage  overhead  live  trolley  wires  and  effect 
Repair  and  repairs  from  the  high  platform  of  a 
Maintenance  travelling  tower  wagon  without 

Work.  unduly  interrupting  the  traffic.  This 

occupation,  however,  is  child’s  play 
by  comparison  with  the  activities  of  w hat  is  known  as 
“ hot  ’ ’ line  maintenance  in  the  States,  where  repairs 
are  carried  out,  .insulators  removed  and  replaced,  and 
all  necessary  changes  effected  on  overhead  transmission 
lines  operating  at  anything  up 33,000  volts. 

' \ 

Whilst  engaged1  on  this  apparently  perilous  work  the 
men  stand  on  stagings  or  ladders  of  specially  treated 
hardwood,  capable  of  w ithstanding  100,000  volts  per 
linear  foot.  The  staging  or  ladder  (sometimes  both  if 
the  job  is  complicated)  is  secured  to  the  jkffe  by  special 
fastening  devices  in  such  a position  as  to  enable  the 
man  to  conveniently  reach  his  \$>rk.  Guards  also  made 
of  treated  wood  are  placed  to  prevent  accidental  con- 
tact with  guys,  cross-arms,  or  a phase  other  than  that 
upon  which  work  is  in  progress.  When  the  man  enters 
the  staging  he  is  thus  completely  insulated,  and!  may 
touch  the  “ hot  ” line  without  experiencing  any  sensa- 
tion other  than  a slight  static  “ zip  ” as  he  makes  and 
breaks  contact. 

On  another  page  my  readers  will  find  an  account  of 
this  very  successful  function,  and  I am  sure  that  all 
who  wrere  present  agreed  with  the 
The  Beama  sound  businesslike  tenor  of  the  few 
Dinner.  speeches  which  were  made,  parti- 
cularly the  remarks  by  .Mr.  LI.  B. 
Atkinson,  the  outgoing  president  of  the  I.E.E.,  but  I 
am  always  washing  that  these  sound,  common-sense 
speeches  dealing  with  such  hard  facts  could  be  listened 
to  by  a certain  number  of  shop  stewards,  foremen  and 
other  trade  unionists,  who  have  so  much  to  do  with 
the  output  from  our  great  factories.  If  only  they  can  be 
brought  to  see  the  utter  fallacy  of  the  “ca’  canny” 
system,  and  that,  instead  of  making  more  work  for 
their  mates,  it  actually  reducesrit,  I think  some  of  the 
more  level-headed  men  woulcj  want  to  kibk  out  the  hot- 
heads and  gasbags,  who  have  done  so  much  harm  to 
Old  England  during  recent  years.  That  / is  my  view. 
Bring  those  workmen  among  us  more.  'Don’t  let 
them  think  they  are  a class  apart.  I am  certain  such 
fraternisation  would  benefit  all  parties  in  the  long  run. 
We  have  all  got  to  hang  together,  so  to  speak. 

Elektron. 

"^A.  A. — The  1921  edition  of  the  A.  A.  and  M.  U.  Handbook 
(Whitcomb  Street,  Coventry  Street,  W.C.2)  contains  an  attrac- 
tively and  clearly  written  section  on  “ Motor  Law/'  all  the 
new  regulations  appertaining  to  the  use  of  motor  vehicles  being 
concisely  detailed  and  explained.  The  A.A.  roadside  telephones, 
which  have  for  the  last  six  or  seven  years  been  widely  appreciated 
by  motorists,  are  now  fitted  with  exterior  lights  for  indicating 
their  whereabouts  to  members  travelling  after  dark ; keys 
issued  to  members  enable  them  to  use  the  'phones  at  any  time 
of  the  day  or  night.  Every  motorist  ought  to  belong  to  such 
a society  as  the  A.A.  and  M.U.  Under  present  conditions 
the  A.A.  Handbook  (with  its  long  list  of  recommended  and 
graded  hotels)  is  issued  free  to  every  new  member.  Revised 
editions,  when  published,  are  available  on  payment  of  3s.  each. 


' THE  E.L.M.A.  PUBLICITY  CAMPAIGN. 

One  of  the  most  conspicuous  features  in  recent  electrical 
history  is  the  growth  0/  the  association  movement.  Even* 
important  section  of  the  industry  now  has  its  representative 
body,  and  to  an  increasing  degree  the  machinery  of  pro- 
duction and  trade  operates  through  incorporated  associa- 
tions, whose  prime  function  is  to  protect  thel  common 
interests  of  their  members,  but  to  this  elemental  purpose 
they  have  added  many  others  of  no  less  value— the  estab- 
lishment of  standards  of  quality,  the  encouragement  of 
joint  research,  the  equitable  control  of  trade  relations,  and 
the  promotion  of  electrical  progress. 

The  Electrical  Lamp  Manufacturers*  Assocn.,  for  example, 
concerns  itself  not  only  with  the  efficiency  and  reliability  of 
lamps  and  the  stabilisation  of  prices’  it  acts  also  as  a 
direct  stimulus  to  the  spread  of  electric  lighting.  The  pub- 
licity work  undertaken  by  individual  lamp  firms  had  an 
indirect  effect  upon  the  general  popularitv  of  electric  light- 
ing,  and'  its  success  led  . the  Assocn.  to  attempt,  two  vears 
ago,  to  supplement  it  by  a combined  effort  to  set  forth,  not 
the  advantages  of  any  particular  lamp,  but  * the  broad 
advantages  of  electric  light  and  of  the  lamps  which  bear 
the  hall-mark  of  the  Assocn.  The  results  were  so  far  pro- 
mising that  the  Assocn..  has  arranged  for  another  national 
publicity  campaign  during  the  season  upon  which  we  have 
now  entered1.. 

This  campaign  has  two  phases.  One  is  to  arrest  the 
attention  of  the  world  and  his  wife,  and  to  create  a livelier 
demand  for  electric  light  and  E.L.M.A.  lamps  in  the  home, 
the  office,  the  factory,  and  the  public  buildings.  The  second 
is  to  invite  the  active^P-operation  of  the  electrical  trade. 
In  pursuit  of  the  first  phase  the  newspaper  and  general 
Press  is  being  utilised  ; and  for  the  second  the  trade  and 
technical  journals  form  the  first  line  of  approach.  Series 
of  advertisements  have  been  arranged  in  London  daily  and 
evening  papers,  and  in  provincial  daily  and  weekly  news- 
papers. These  advertisements  will  be  supported  by  others 
in  the  weekly  and  monthly  illustrated  journals  and 
magazines,  thus  ensuring  a continuous  and  manifold  appeal 
to  the  general  reader  on  behalf  of  electric  light  as  afforded 
by  E.L.M.A.  lamps.  Tfefe  business  man  and  the  trade  user 
will  be  addressed  through  the  specialist  Press,  covering 
engineering  industries,  mines  and  collieries,  textiles  and 
soft  goods,  the  catering  and  provision  trades,  shipping  and 
shipbuilding,  railways,  breweries,  building,  ironmongery  and 
hardware,  and  many  others.  The  type  of  advertisement 
will,  of  course,  be  adapted  to  the  class  of  user  reached  by 
each  medium  of  publicity. 

A well'  organised  campaign  on  such  an  extensive  scale 
must  lead  to  a material  increase  in  the  demand  for 
E.L.M.A.  lamps,  which  demand  it  is  important  the  whole- 
sale and  retail  electrical  trade  should  be  ready  to  satisfy 
immediately  it  arises.  In  creating  business  for  itself  the 
Assocn.  creates  it  for  every  member  of  the  lamp  trade. 
This  is  the  main  argument  for  energetic  co-operation  by 
the  wholesaler  and  retailer  during  the  progress  of  the 
campaign,  but  publicity  work  such  as  the  E.L-M.A.  is 
undertaking  has  much  more  extensive  results,  as  increased 
sales  of  lamps  bring  an  augmented  demand  for  reflectors 
and  fittings,  for  numerous  accessories,  and  for  installation 
work  in  general.  Every  user  of  electric  lamps  is  a potential 
buyer  of  other  current-consuming  appliances. 

Details  of  the  E.L.M.A.  advertising  campaign  and  some 
general  notes  on  the  Assocn.  are  contained  in  a most  attrac- 
tivelv  designed  and  produced  booklet  which  has'  been  got: 
out  bv  the  Scheff  Publicity  Organisation,  Ltd.  (125, 

Mall,  S.iW.).  Examples  of  the  advertisements  and  a fist 
of  the  papers  in  which  they  are  appearing  are  given,  while, 
in  a large  coloured  map  of  the  British  Isles,  the  population 
and  numbers  of  users  of  electric  light  and  gas  are  given  for 
the  principal  counties— an  arrangement  which  clearly  shows 
at  a glance  how  desirable  well  thought-out  propaganda 
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work  still  is  on’  behalf  pf  that  agent  of  Light,  Electricity , 
among  the  poorly  educated  masses.  The  pioneer  British 
electric  lamps  are  embraced  by  the  E.L.M.A.  Their  names 
are  Cosmos,  Elasta,  Foster,  Mazda,  Osram,  Royal 
Ediswan,  Siemens  Britannia,  Steam,  and  “Z.” 


' HIGGS  BROS.’  MOTORS  AND  DYNAMOS. 


D.C.  motors  and  dynamos  up  to  about  60  h.p.  are  com- 
prised in  the  standard  manufactures  of  Higgs  Bros.  (Sand 
Pits,  Birmingham),  who  a few  years  ago  also  turned  their 
attention  to  producing  A.C.  motors  of  the  same  high 
standard  as  regards  neatness,  strength,  reliability  and 
efficiency.  All  machines  are  made  to  the  British  Standard- 
isation Rules  for  Electrical  Machinery  (Report  No.  72/ 

, All  D.C.  machines  are  of  the  “protected”  type,  see  Fig.' i, 
and  among  the  points  of  note  we  would  mention  that  the 
field  coils  are  wound  with  enamelled  wire  and  are  connected 
together  by  copper  strip.  The  armature  (Fig.  2)  is  fitted 
with  the  Higgs  fan  (Patent  No.  120320)  directly  mounted 


0 


Fig.  1 


on  the  winding  cup,  which  is  easily  removable.  The  end 
covers  are  massively  constructed  of,  cast-iron.  The  sliding 
box  type  brass  brush  holders  are  carried  on  spindles  which 
are  held  in  the  cast-iron  rocker  by  means  of  a draw-in 
collet.  This  collet  in  turn  clamps  an  insulating  bush,  which 


Fig.  2. 

is  manufactured  with  specially  prepared  paper  which  will 
not  shrink,  and  by  this  arrangement  tight  brush  spindles 
are  always  ensured.  On  the  smaller  machines  the  same 
type  of  insulation  is  used,  but  the  spindles  are  built  in  the 
rocker  by  the  usual  clamping  method.  Ball  or  roller  bear- 
ings are  fitted  throughout— the  same  size  bearing  is  fitted 
at  both  ends.  All  D.C.  machines  are  reversible  under  full 
load  with  the  rocker  in  the  neutral  position,  and  with 
rocker  adjustment  can  be  used1  as  variable  speed  motors 


up  to  a maximum  of  one  to  two.  Standard  machines  are 
shunt  wound,  but  series  or  compound  windings  are  pro- 
vided to  order,  ilnterpoles  are  fitted  in  all  except  the  smaller 
sizes  of  machine. 

A feature  of  all  the  standard  machines  is  that  the  wind- 
ings are  such  that  they  can  be  used  in  tropical  climates  and 
humid  atmospheres.  A Useful  box  of  spares  is  sent  with 
each  machine. 


Fig.  3. 


The  A.C.  motors  are  of  the  induction  type,  and  have 
either  wound  or  squirrel  cage  rotors  (Fig.  3 shows  the 
wound  rotor  type).  For  cooling,  a centrifugal  fan  running 
outside  the  stator  winding  and  carried  on  the  rotor  shaft 
is  fitted.  'The  dfr  enters  through  one  perforated  band, 
travels  through  the  rotor  core  and  exhausts  through  the 
other  end.  The  construction  is  protected  by  patent  (No. 


Fig.  4. 

121399)*  All  the  wound  rotor  machines  are  fitted  with  a 
patented  (No.  132362)  short-circuiting  and  brush-lifting 
device  in  which,  as  the  slip  rings  zre  in  the  vertical  plane 
(see  Fig".  4),  a simple  construction  is  possible,  and,  at  the 
same  time,  both  operations  are  effected  by  motion  rods  in 
thd  same  plane. 

The  squirrel  cage  rotor  is  also  the  subject  of  a patent 
(No.  150579).  It  will  be  seen  bv  reference  to  F?g.  5. 
that  copper  bars  of  rectangular  section  are  inserted  in  semi- 


Digitized  by  LjOoq  le 


'1 


598 


ELECTRICITY. 


October  28,  1921. 


cicsed  slots,  and  the  ends  are  twisted  through  an  angle  of 
90  degrees.  They  are  so  pi  oportioned  that  they  now  touch 
one  another,  and,  after  being  welded  together,  form  a 
solid,  short-circuiting  ring,  the  finished  article  being  an  in 
destructible  rotor. 


Fig.  5. 


Fuller  particulars,  including  mam  illustrations,  dimen- 
sions, drawings,  recommended  control-gear,  connections, 
particulars  of  tests,  efc.,  are  included  in  a new  publication 
called  “ Electric  Motor  Specification  No.  7.” 

Higgs  Bros,  also  mount  any  of  the  machines  on 
bed-plates  to  form  motor-generator  sets,  boosters, 
balancers,  etc. 


ELECTRICAL  ENGINEERING— FINAL  GRADE. 


Sotutions  to  Quest:ons  set  at  the  1921  Examination  of  the 
City  and  Guilds  Institute. 

By  Edward  Hughes,  B.Sc.,  A.M.I.E.E. 

(Continued  from  page  558.) 

Q.  5. — Describe  a method  whereby  a single 
alternator  with  a large  number  of  poles  can  be  tested 
with  normal  current  in  both  stator  and  rotor  windings 
when  only  the  losses  are  supplied  to  the  machine. 

A.  5. — When  an  alternator  has  a large  number  of 
poles,  the  most  economical  method  of  testing  the 
machine  is  to  reverse  the  polarity  of  alternate  pairs  of 
poles,  and  to  Connect  the  coils  on  the  unreversed 
poles  in  series  to  form  one  circuit,  whilst  the  remaining 
coils  are  joined  in  series  to  form  another  circuit.  Thus, 
if  an  alternator  has  eight  poles,  the  coils  on  poles 
1,  2,  5 and  6 are  joined  in  series,  whilst  the  coils  on 
3,  4,  7 and  8 are  also  joined  in  series  with  one  another 
but  their  polarity  is  reversed.  If  the  number  of  pairs 
of  poles  on  the  alternator  be  an  even  number,  and  if 
equal  currents  be  sent  through  the  two  sets  of  exciting 
coils,  the  e.m.f.s  induced  in  the  various  coils  of  each 
phase  neutralise  each  other ; consequently,  if  the 
armature  be  short-circuited,  no  current  flows. 

Now,  if  the  current  in  one  of  the  field  circuits  be 
increased  whilst  that  in  the  other  be  decreased,  the 
e.m.f.s  will  no  longer  neutralise  each  other,  and  a re- 
sultant voltage  will  be  available  to  circulate  a current 
round  the  short-circuited  stator  winding ; and  by 
varying  the  exciting  currents,  the  circulating  current 
can  be  adjusted  to  the  full-load  value.  If  the  field 
be — as  usual — of  the  revolving  type  with  two  slip- 
rings,  the  difference  between  the  two  exciting  currents 
is  obtained  by  inserting  a resistance  between  a slip- 
ring and  the  coils  of  one  circuit,  and  securing  this 
resistance  to  the  rotating  part  of  the  machine. 


Since  the  alternator  is  on  short-circuit,  all  the  input 
to  the  machine  is  dissipated  as  losses.  If  the  average 
exciting  current  be*  about  the  normal  field  current  of 
the  alternator,  the  flux  will  be  practically  at  its  normal 
value,  so  that  the  iron  losses  may  also  be  taken  as  being 
at  their  normal  value,  though  the  altered  condition 
due  to  adjacent  poles  of  similar  polarity  will  modify 
these  losses  to  some  extent.  This  method,  however, 
gives  more  satisfactory  results  than  any  of  the  other 
methods  that  have  been  suggested  from  time  to  time 
for  the  testing  of  alternators  with  the  expenditure 
of  the  minimum  of  power. 

(To  be  continued .) 


Correspondence. 

To  the  Editor  of  Electricity. 

Dear  Sir, — “ Interested  ” inquires  about  the 
derivation  of  an  expression  appearing  in  the  answer  to 
Q.  4 of  the  C.  and  G.  Questions  (Electricity,  Oct  7 
issue).  Unfortunately,  owing  to  the  high  cost  of  paper 
and  of  printing,  one  has  sometimes  to  compromise 
between  detailed  explanation  and  the  assumption  of 
a good  knowledge  on  the  part  of  the  reader. 

With  reference  to  column  A of  the  first  table  on  page 
557,  ^ will  be  poted  that  v is  the  maximum  voltage 
of  one  half  of  the  phase — the  mid-point  being  earthed  ; 
so  that  the  maximum  voltage  across  the  line  conductors 
of  that  phase  is  2 v,and  the  effective  value  of  this  voltage 

15  y2  = ^ v- 


If  P be  the  total  power  for  the  2-phase  [system 
p 

the  power  per  phase  is  — , so  that  the  current  per  phase 
p _ p 

is /2  v = — t=-  r but  for  a 2-phase  4-wire  system, 

2 * * 2*2V 


the  phase  current  is  the  same  as  the  line  current. 

The  resistance  of  each  line  can  be  expressed  as 

A\9 

where  Ax  is  the  sectional  area  of  the  conductor ; con- 

(p  \2  £ 

X y 

2*2  V 7 A 1 

i /PV  k 

= There  are  four  line  conductors,  so  that 

the  total  line  loss  is  4 x 

8 'v'Ax  2 'v'Al 

The  same  argument  applies  to  the  other  columns ; 
so  I trust  that  this  explanation  will  clear  up  “ Inter- 
ested's ” difficulties. 

In  reply  ,to  the  second  query,  I must  candidly  admit 
that  such  a full  answer  would  hardly  be  feasible  in  the 
limited  time  of  the  examination  ; in  fact,  the  answers 
are  not  meant  to  be  “ Models  ” — but  simply  to  explain 
as  completely  as  possible  within  reasonable  space  limits 
the  problems  raised  by  the  various  questions. 

Yours  truly, 

Edward  Hughes. 

Technical  College,  Brighton, 

October  21,  1921. 


JOHN  E.  RAWORTH  fir  MOSS. 


Victoria  Street 
WESTMINSTER . S.WJ. 
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“COSMOS”  RADIANT  FIRES. 

To  the  Editor  of  Electricity. 

Dear  STr, — We  are  pleased  to  observe  in  your  current 
issue,  under  the  head  of  “Trade  Notes,”  your  remarks  in 
respect  of  our  “Cosmos”  Radiant  Fire  siiowcard,  and  to 
learn  that  you  consider  this  publication  to  be  effective  and 
pleasing. 

We  are  not,  however,  in  entire  agreement  with  your  obser-  j 
vation  regarding  the  use  of,Radiant  Fires  in  nurseries.  We 
are  ready  to  <‘dmit  that  it  would  not  be  advisable  to  give 
children  a Radiant  Fire  or  any  other  type  of  electrical 
apparatus  with  the  current  switched  on,  and  allow  them  to 
use  it  as  a plaything.  Consequently,  if  children  are  left 
alone,  the  Radiant  Fite  would  have  to  be  placed  out  of 
their,  reach,  such  as  in  a high  position  or  behind  a fixed 
guard. 

There  is  no  doubt  that  the  beat  emanating  from  a coal 
fire  in  the  form  of  radiant  heat  is  much  more  hygienic  than 
‘ heat  produced  by  means  of  convectors  of  any  kind,  and  this 
reason  we  think  is  alone  Sufficient  to  justify  the  use  of  a 
Radiant  Heater,  which,  unlike  a coal  fire,  is  not  associated 
with  fumes  and  smoke.  • 

Furthermore,  it  is  difficult  to  conceive  any  better  method 
of  providing  the  luxurious  cosy  glow  for  baby’s  bath,  which 
is  so  readily  obtained  by  means  of  an  Electric  Radiant 
Fire. 

We  would  like  to  hav*.  yolir  further  remarks  on  this 
theme. 

Thanking  you  for  the  publicity  afforded, 

We  remain,  yours  faithfully, 

Metropolitan- Vickers  Electrical  Co.,  Ltd., 
iE.  C.  W.,  ; 

20,  Brazennose  Street,  Publicity  Department.  ! 

Manchester. 

October  24,  1921. 


GAS  if.  ELECTRICITY. 

To  the  Editor  of  Electricity. 

Dear  Sir, — We  should  be  very  pleased  if  any  of  your 
readers  could  supply  us  with  information  concerning  the 
cost  of  running  gas-heated  furnaces  for  the  heat-treat- 
ment of  steel. 

What  we  desire  to  know  is  what  the  number  of  cubic 
feet  of  gas  amounts  to  per  pound  of  steel  treated. 

We  have  already  some  information  upon  this  point,  and 
so  far  have  found  that  the  cost  of  gas  heating  invariably 
exceeds  the  cost  of  heating  by  electricity.  . 

There  may  be,  however,  on  the  market,  a gas  furnace 
more  economical  than  any  that  we  have  yet  met  with,  in 
which  case  we  should  like  to  hear  of  it. 

Yours  faithfully, 

E.  P.  Barfield, 
Managing  Director. 

Automatic  and  Electric  Furnaces,  Ltd. 

October  21,  1921. 

Trade  Notes. 

E.D.A.  folder  No.  196  is  an  attractive  and  inexpensive  pro- 
duction which  contractors,  dealers  in  electric  fires,  and  supply 
authorities  could  with  advantage  enclose  with  accounts,  in- 
voices, etc.,  as  the  education  of  the  consumer  in  the  advantages 
of  the  electric  fire  would  thus  be  increased  and  in ‘many  cases 
business  would  result.  The  leaflet  can  be  obtained  (overprinted 
If  desired)  from  the  Electrical  Development  Association  (84,  Kings- 
way,  W.C.2). 

A laTge  selection  of  all-steel  tubular  barrows  for  all  industrial 
purposes  is  to  be  found  in  List  No.  151,  issued  by  H.  C.  Slingsby 
(42-6,  Old  Street,  E.C.i).  They  are  excellently  designed  for 
taking  apart  so  as  to  occupy  a minimum  space  for  transport. 

Users  of  electrical  power  who  are.  not.  already  under  agree- 
ment to  have  their  equipment  periodically  inspected  and  re- 
ported on,  would  be  well  advised  to  investigate  the  system  of 
fortnightly  inspection  maintenance  and  insurance  of  dynamos. 


motors,  lifts  and  other  electrical  plant  effected  by  the  firm-  of 
Marryat  AjPlact  (28,  Hatton  Garden,  E.C.i).  Readers  will 
know  that  the  firm  are  specialists  in  armature  repairs.  We 
might  also  remind  them  that  M.  and  P.  are  very  much  alive 
with  regard  to  installing  lighting,  telephones,  motors,  lifts, 
cranes,  etc. 

For  the  use  of  Supply  Authorities,  contractors  and  dealers^ 
the  G.E.C.  have  produced  a booklet  entitled  “Just  Switch  On — 
That’s  All.”  It  is  intended  by  its  distribution  to  arouse  the 
interest  of  users  of  electric  light  in  the  possibilities  and  ad- 
vantages of  electricity  for  heating  and  cooking.  Notes  are 
given  on  the  calculation  of  cost  of  use  as  well  ad  some  hints  on 
electric  lighting.  Page  2 of  the  cover  is  left  blank,  and  the 
G.E.C.  will  print  thereon,  free  of  charge,  particulars  of  the 
local  supply  charges,  etc.  Application  should  be  made  to 
Magnet  House,  Kingsway,  W.C.2,  or  to  any  of  thS  Company's 
provincial  branches. 

8iemons  Bros.  & Co.v  Ltd.  (Woolwich,  S.E.18),  have  issued 
an  illustrated  brochure  dealing  with  the  lighting  of  Coven  t 
Garden  Markets.  “ Stannos  ” Wiring  was  largely  used.  In 
another  publication  a list  of  a number  bf  residences  in  which 
“ Stannos  ’’  has  recently  been  installed  is  given. 

QitMtioai  and  Answers  by  Practical  Hea. 

kvass. 

Questions  : We  invite  our  readers  to  send  us  questions,  "preferably  on 
technical  problems  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  " Answers  to  Correspondents  '*  or  replies  will  be  invited  from  our 
readers . One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column . 

Answsbs  : A fee  of  10*.  will  be  paid  for  the  answer  which  we  consider 
show 8 the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best. 
In  judging  the  replies,  importance  will  be  attached  to  cleaniess  and  con- 
ciseness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript . Com- 
petitors may  adopt  a *'  worn  deplume."  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  wilt 
be  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final. 

Commencing  with  Question  No,  301,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prise  the  most  times 
during  the  next  twelve  months. 

The  worfls  “ Questions  and  Answers,'*  or  " Q " and  ,%  A " should  be 
placed  at  the  top  left-hand  comer  of  all  letters  intended  for  this  column. 

Question  No.  126. 

What  are  the  essential  ^principles  to  be  observed  when 
designing  electro-magnetic  relays  to  ensure  quick  action? 
I desire  to  design  a relay  with  i-iooth  second  period  of 
contact.  This  is  to  operate  on  12  volts,  being  con- 
nected to  this  supply  through  leads  having  a resistance 
of  3 ohms.  The  circuit  closed  will  carry  15  amperes  # 
at  40  volts.  I would  like  details  of  a suitable  design" 
with  a method  of  verifying  the  accuracy  of  the  relay  to 
operate  in  the  period  stated.  I would  also  appreciate 
the  name  of  a technical  book  or  paper  from  which  I can 
obtain  details  of  designs  of  this  nature. — “ B.” 

Question  No.  127. 

I desire  to  have  electr^  light  and  electric  motors  fitted 
in  my  boot  factory.  I would  like  you  to  point  out  the 
most  essential  features  to  be  considered  when  drawing 
up  a specification  to  enable  the  correct  type  of  motor  and 
fittings  to  be  installed.  The  supply  is  500  volts,  three 
wire. — “Astatic.” 

( Replies  to  Questions  Nos,  126  and  127  must  be  received 
not  later  than  October  29,  1921.) 


8.W.  Midland*  Electricity  District— The  Local  Inquiry  by 
the  Commissioners  into  this  proposed  District  will  be  held  on 
November  15  in  the  Council  Chamber,  Birmingham.  Included 
in  the  Agenda  is  the  consideration  of  (a)  the  joint  scheme  pro- 
posed by  the  Birmingham  Corporation  and  the  Shropshire, 
Worcestershire  and  Staffordshire  E.P.  Company,  and  (b)  the 
preliminary  scheme  of  the  Worcester  Corporation  relating  to 
Worcester  City  and  parts  of  the  county. 
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SUBMERSIBLE  ELECTRIC  MOTORS 
FOR  MINE’S  PUMPS.* 

By  A.  J.  Ramsay. 

( Continued  from  page  587*) 

The  conductors  are  of  circular  cable,  built  up  of  a large 
number  of  finely-stranded  and  tinned-copper  wires,  in- 
sulated with  p.  special  preparation  of  india-rubber.  The 
lays  of  the  strands  are  so  arranged  as  to  give  a minimum 
diameter  for  a given  cross-sectional  area,  and  to  make 
possible  an  easy  and  safe  bend  on  the  overhang.  By  this 
means  there  is  complete  continuity  of  insulation  through- 
out each  phase  of  the  winding.  The  star  point  is  carefully 
spliced  and  vulcanised  in  a special  mould.  In  this  type 
of  machine  the  free  ends  of  each  phase  are  brought  out 
through  a stuffing-box  on  the  motor-frame  for  a length  of 
about  50  ft.,  and  there  terminate  in  a three-pole  watertight 
coupling.  The  extended  cables  are  protected  by  armoured 
rubber  hose.  The  overhangs  of  the  coils  are  clamped 
securely  to  the  motor-body.  The  iron  core-plates  of  both 
stator  and  rotor  are  treated  with  a special  varnish,  each 
plate  being  passed  through  a nuRMUe  resembling  a domestic 
mangle,  the  rollers  of  which  revolve  in’  the  liquid.  By 
this  means  an  even  layer  of  varnish  of  minimum  thickness 
is  applied  to  each  plate,  thus  effectively  sealing,  the  joints 
in  the  assembled  core. 


Fig.  1. — Motor  Pump,  Showing  Water  Circulation. 

The  water-channel  within  the  volute  casing  is  of  standard 
design,  with  gradually  increasing  sectional  areas  in  the 
direction  of  rotation  of  the  impeller.  The  boundary  line 
of  the  volute  is  such  that  it  conforms  to  the  actual  angle 
of  discharge  of  the  water  from  the  impeller.  A filter  body 
is  attached  to  the  discharge  flange,  and  into  the  centre  of 
this  body  is  fitted  a brass  cylinder,  the  inside  diameter  of 
which  is  equal  to  the  diameter  of  the  discharge  pipe.  The 
function  of  this  filter  will  be  described  later. 

Cooling-Water  Circulation. 

In  Fig.  1 the  arrows  indicate  the  paths  taken  by  the 
water  from  the  pump  to  the  motor  and  back  to  the  pump. 
The  water  in  this  type  of  pump  is  taken  from  the  filter 
previously  mentioned,  which  is.  mounted  on  the  pump  dis- 
charge. The  brass  cylinder  through  which  the  water 

♦Abstract  of  paper  read  before  the  North  Staffordshire  Inst, 
of  Mining  Engineers  and  first  published  in  The  Mining  Elec- 
trical Engineer . 


passes  is  provided  with  a Jarge  number  of  openings  about 
} in.  in  length  circumferentially  and  about  20  millimetres 
(0.8  in.)  in  width  axially.  These  openings  lead  into  an 
annular  chamber  of  ample  dimensions  surrounding  the 
brass  cylinder,  in  which  chamber  the  water  moves  at  a 
very  low  velocity. 

For  this  size  of  machine  10  gallons  per  minute  are  quite 
sufficient  for  perfect  cooling  of  the  motor,  which  represents, 
say,  1.33  per  cent,  of  the  total,  quantity  delivered  by  the 
pump.  The  water  passes  from  the  filter  body  through  cored 
passages  along  the  top  x*f  the  motor  body,  and  passes  to 
the  interior  of  the  motor  through  a hole,  the  area  of  which 
can  be  regulated  by  the  adjustable  needle-valve  shown. 
Within  the  motor  the  water  may  tak£  several  paths.  Some 
passes  through  the  air-gap,  a larger  quantity  passes  through 
the  annular  chamber  between  the  core-plates  and  the  motor 
body,  and  a further  path  lies  between  the  conductors 
from  end  to  end  of  the  slots  in  the  stator  core.  The  water 
finally  passes  through  connecting  passages  into  the  pump 
suction,  the  area  of  opening  in  the  suction  being  again 
controlled  by  an  adjustable  needle-valve. 

From  tfie  foregoing  description  it  will  be  seen  that 
the  modern  machine  differs  from  the  original  in  one  very 
important  respect,  namely,  that  whether  the  machine  be 
above  or  below  water,  the  motor  always  receives  a posi 
tive  supply  of  cooling  water.  The  Roller  and  thrust  bear- 
ngs,  which  are  mounted  in  gun-metal  housings  filled  with 
irease  for  lubricant,  are  practically  surrounded  by  water 
gt  all  times,  and  are  therefore  prevented  from  heating. 

{To  be  continued .) 


Various  Items. 

Electric  Railways  in  Norway. — Work  will  soon  be  started 
on  electric  railways  from  Christiania  to  Ostensjo  and  from  Major- 
steum  to  Sognsvandet. 

Meetings. — The  Inst.  E.E.  will  meet  in  the  Lecture  Theatre 
of  the  Institution,  at  Savoy  Place,  Victoria  Embankment, 
W.C.2,  on  Thursday,  November  3,  at  6 p.m.,  when  the  inaugural 
address  will  be  given  by  Mr.  J.  S.  Highfield,  president,  followed 
by  the  Presentation  of  Premiums. 

Personal. — Two  of  George  Ellison's  employees,  Messrs,  Smith 
and  Spate,  have  been  selected  to  represent  the  Birmingham  and 
Districts  Works  Amateur  Football  Association  in  their  match 
against  the  Victoria  League  on  November  5.  Mr.  Smith  will 
captain  the  team. 

Drake  and  Gorham. — The  20th  annual  general  meeting  was 
held  yesterday.  The  report'  shows  that  after  payment  of  all 
charges  a net  profit  of  £13,433  remains  on  the  year’s  trading 
to  June  30.  Of  this  6 per  cent,  is  being  paid  on  the  Ordinary 
shares  (accounting  for  £7,500),  £5,000  goes  to  writing  down 
goodwill,  £7,400  to  reserve  for  E.P.D.  and  C.P.T.,  leaving  a 
carry  forward  of  £5,768,  against  £12,235  last  year. 

Blackburn.— The  new  electricity  generating  station  at  White- 
birk  was  formerly  opened  on  Friday  by  Lord  Derby,  who  started 
the  18,000  hp.  turbine.  Afterwards  Sir  Charles  Ellis  (chairman 
of  the  English  Electric  Co.)  presented  Lord  Derby  with  a 
silver  casket  on  behalf  of  the  contractors.  Among  those 
present  were  Mr.  P.  P.  Wheelwright  (Blackburn's  electrical 
engineer),  after  whose  design  the  construction  and  arrangement 
of  the  works  were  carried  out ; Sir  Chas.  Ellis,  G.B.E.,  K.C.B. 
and  Mr.  P.  J.  Pybus,  managing  director,  representing  the  English 
Electric  Co. 

' JPcctingS. — The  Junior  Inst,  of  Engineers  will  meet  on  Friday 
28th  inst.,  at  8 p.m.,  Lecturctte,  “ Water  Gas  Manufacture," 
by  F.  Colin  Sutton  (Member).  Slides.  Also  on  Friday,  4th 
November  at  8 p.m.,  Lecturette  “ Timber  Trees  of  Commerce," 
by  T.  H.  Ivey  (delivered  by  W.  Ivey  (Member).  Both  meetings 

at  Caxton  Hall. The  -Forthcoming  meetings  of  the  I.E.E. 

are  as  follows  : — Ordinary  meetings,  6 p.m.‘  3rd  November,  J.S. 
Highfield  (President).  Inaugural  Address,  and  17th  November, 
E.  S.  Byng,  " Telephone  Line  Work  in  the  United  States." 
A Wireless  Sectional  meeting  will  be  held  6 p.m.  on  the  9th 
November,  when  Dr.  G.  W.  O.  Howe  (Chairman  of  the  Wireless 
Section)  will  give  an  Address.  ; and  an  Informal  meeting  will 
be  held  7 p.m.  on  the  7th  November.  Discussion  on  " How 
best  to  speed  up  Electrical  Progress"  lopened  by  Mr.  J.  S. 
Highfield,  President). 
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TRADE  IN  CANADA. 

In  the  valuable  reports  on  the  conditions  and  prospects  of 
British  trade  in  the  different  countries  of  the  world, 
which  are  published  annually  by  H.M.  Stationery  Office, 
items  of  interest  and  value  to  manufacturers  and  traders 
are  continually  to  be  found,  and  it  is  to  be  hoped  that  the 
expert  information  and  advice  collected  by  H.M.  Trade 
Commissioners  or  Commercial  Secretaries  are  studied  and 
acted  on.  A particularly  valuable  report  from  among  those 
recently  issued  is,  i'n  our  opinion,  that  prepared  by  Capt. 
E.  J.  Edwards  on  Canada  (H.M.  Stationery  Office,  2s.  3d. 
net). 

Canada  is  a vast  market  with  unlimited  possibilities  for 
the  British  manufacturer  if  it  is  nursed  in  the  right  spirit. 
We  shall  therefore  make  a few  extracts  from  the  report. 

Advertising. — “The  two  main  points  in  regard1' to  adver- 
tising wjiich  I wish  to  drive  home  to  U.K.  manufacturers  | 
who  already  have  a market  in  Canada,  or  are  seeking  to 
develop  one,  ds  that  they  should  do.  more  advertising,  and 
that  they  should  do  suitable  advertising. 

“Though  there  is  a growing  tendency  among  U.K. 
manufacturers  to  admit  that  a certain  amount  of  advertis- 
ing is  necessary,  comparatively  few  of  them  go  about  it 
in  the  right  way.  In  some  cases  they  stipulate  that  their 
Canadian  agents  must  do  the  advertising  themselves 
out  of  their  commission,  while  in  other  cases  agents  are 
informed  that  an  extra  percentage  will  .be  allowed  them 
to  expend  on  advertising  after  their  sales  have  reached  a 
certain  amount.  There  is  overwhelming  proof  that  both 
these  methods  are  w-rong,  and  that  the  manufacturer  him- 
self must  do  the  advertising.  I think  there  are  compara- 
tively few  U.K.  manufacturers  wffio  would  adopt  either  of 
the  above  methods  with  their  home  travellers  or  representa- 
tives, and  the  arguments  which  would  negative  such  pro- 
cedure in  the  one  case  are  equally  applicable  to  Canada. 

“While  I have  stated  that  the  advertising  must  be  done 
by  the  U.K.  manufacturer,  it  .is  comparatively  useless  for 
him  to  do  this  without  the  assistance  of  someone  who  can 
give  disinterested  and  expert  advice  on  the  “matter”  and 
“ lay-out”  of  the  copy,  and  also  t£e  media  to  .be  employed. 
It  is  a great  mistake  to  imagine  that  advertising  copy 
which  has  been  proved  to  havelrafff  a pulling  power  in  Eng- 
land w'ill  have  the  same  success  in  Canada,  and  while 
many  manufacturers  have  -successfully  used  the  same 
scheme  in  Canada  as  they  have  in  England,  and  even  in 
some  cases  the  same  bldcks,  the  copy  has  been  altered  and 
adapted  to  suit  the  market. 


“Unless  the  U.K.  manufacturer  has  on  nis  advertising 
staff  someone  with  an  intimate,  personal  knowledge  of 
Canada,  or  else  iJs  satisfied  that  the  advertising  agent 
whom  he  employs  is  so  equipped,  it  is  probably  desirable 
for  hint  to  entrust  his  advertising  to  one  or  other  of  the 
Canadian  advertising  agencies  of  repute,  for  these  latter 
are  not  only  able  to  frame  up  a good  advertisement,  but 
it  i's  their  business  to  know  which  papers  will  produce  the 
best  results  for  the  particular  article  advertised. 

“The  majority  of  the  poster  hoardings  in  the  more  im- 
portant cities  are  of  uniform  size  and  are  so  arranged  that 
they  take  mammoth  posters,  each  having  a solus  position. 
Most  of  these  are  brilliantly  lighted  until  after  midnight.” 

Engineering  Machinery — “During  the  year  ending  March 
31st,  1921,  the  total  machinery^  imported  into  Canada,  ex- 
cluding agricultural,  amounted  in  valup  to  $44,642,000,  of 
which  no  less,  than  $40,767,000  represented  importations 
from  the  U.S.A.,  while  the  U.K.  was  responsible  only  for 
#3.546, 000.  Although  the  last-mentioned  figures  are  more 
than  double  those  of  the  preceding  year  they  are  anything 
but  satisfactory,  especially  as  during  that  perjod  U.S.A. 
trade  increased  by  six  and  a half  million  doHars.  At  the 
time  of  writing  few  orders  are  being  placed  for  machinery, 
and  there  is  little  likelihood  of  any  improvement  in  the 
immediate  future.  This  is  brought  about  by  the  period 
of  depression  through  which  Canada,  in  common  with  the 
rest  of  the  world,  is.  passing,  and  also  because  buyers  are 
hoping  that  prices  wifll  still  further  decline. 

“It  is  impossible  to  write  in  detain  regarding  the  pros- 
pects for  all  the  various  classes  of  machinery,  so  I will 
confine  myself  to  general  remarks  which  may  be  applicable 
to  all.  In  the  majority  of  cases  tenders  and  delivery  are 
required  in  a hurry.  For  instance,  a towm  may  have  been 
perfectly  contented  with  its  existing  water  supply  until 
at  one  meeting  of  the  council  it  is  proposed  and  carried 
that  a new  plant  be  installed.  Tenders  are  called  for  im- 
mediately, and  the  question  of  delivery  i's  a predominant 
factor.  Naturally,  U.S.A.  engineering  firms  benefit  by 
this  Canadian  characteristic,  and  this  brings  me  to  my 
second  point. 

“There  is  seldom  sufficient  time  for  blue  prints  or  specifi- 
cations to  be  obtained  and  sent  home  so  that  U.K.  manu- 
facturers may  Under.  .Consequently  adequate  local  repre- 
sentation is  essential,  ei^er  by  branch  houses  or  by  agents. 

1 use  the  word  * adequate*  purposely,  for  I consider  it 
imperative  that  the  agents  should  be  really  technical  men 
with  an  expert  knowiedge  of  the  various  types  of  machinery 
which  they  are  trying  to  sell  and  the  uses  to  which  these 
are  put.  They  should  be  so  qualified  that  where  there  is  not 
sufficient  time  to  mail  particulars  to  their  U.K.  principals, 
they  are  able  to  put  the  salient  points  succinctly  in  a cable. 

I would  urge  United  Kingdom'  engineering  firms  when  re- 
plying to  a Canadian  inquiry  to  remember  the  proximity 
of  the  U.S.,  and  therefore  to  quote  their  very  lowest 
prices  and  to  give  the  most  forward  deliver}'  date  possible, 
which  must  be  rigidly  adhered  to  should  the  order 
eventuate. 

“lit  would  certainly  be  of  benefit  if  H-M.  Trade  Commis- 
sioners in  Canada  w’ere  kept  supplied  w’ith  illustrative  and 
descriptive  catalogues  of  all  classes  of  machinery  and 
engineering  work.  Only  this  week  a visitor  to  my  office 
stated  that  he  would  have  to  order  certain  equipment  from 
the  U.S.A.  because  he  felt  sure  that  no  firm  in  the  U.K. 
could  produce  the  exact  type  he  wished.  I told  him  the 
name  of  three  makers  who  I believe  could  satisfy  his 
requirements,  and  offered  to  cable,  but  he  informed  me 
that  this  would  take  up  too  much  time  and  it  would  be 
difficult  to  give  sufficient  details  by  wire.  By  an  extra- 
ordinary coincidence,  on  the  same  day  a well  illustrated 
catalogue  arrived  from  one  of  the  three  firms  w'hich  I 'had 
mentioned,  and  in  it  w’as  depicted  exactly  the  class  and 
type  of  machine  for  which  4 he  inquiry  called.  The  matter 
is  not  yet  settled,  but  I quite  hope  an  order  for  the  U.K. 
will  result. 


■'SB,- 
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“Another  important  point  which  prevents  orders  from 
going  to  the  U.K.  is  the  difficulty  and  expense  ift  obtaining 
spares  and  replacements- 

“ It  may  not  be  out  of  place  for  me  to  comment  upoh  the 
fact  that  Canada’s  engineering  and  machinerj|^*equirements 
are  considerably  in  excess  of  what  might  be  imagined'  from 
her  population.  In  proof  of  the  above  the  following  ’figures 
regarding  certain  industries  may  be  of  interest-  In  each 
case  they  are  for  twelve  months  and  are  the  latest  avail- 
able:— 


Mineral  Products 
Forest  Products 
Manufacturing  Exports 
Water  'Power  'Development 


2 17,000,000 
*46,333,000 
403,132,000 
2,418,000 


“ This  last  amount  is  only  about  12  per  cent,  of  Canada’s 
available  water  power. 

“At  a rough  estimate.  700,000  hands  are  engaged  in 
manufacture,  and  much  of  the  machinery  and  equipment 
required  in  the  works  where  they  are  employed  is  not 
made  in  the  Dominion,  but  has  to  be  imported.” 

✓ General. 

The  following  items*  of  general  interest  should  also  be 
noted: — “Commercial  conditions  appear  to  be  in  a tran- 
sitional stage  leading  to  steady  and  progressive  prosperity.” 
AJso  “on  and  after  Dec.  31st,  1921,  all  goods  imported 
into!  Canada  capable  of  being  marked1,  stamped,  branded 
or  labelled,  without  injury,  are  to  be  so  marked  in  legible 
English  or  French  words  in  a conspicuous  place  that  shajl 
not  be  covered  or  obscured  by  any  subsequent  attach- 
ments or  arrangements,  so  as  to  indicate  the  country  of 
origin.  Such  marking  shall  be  as  nearly  indelible  and 
permanent  as  the  nSTure  of  the  goods  \yill  permit.  If  any 
goods  are  imported  into  Canada  after  Dec.  31st,  1921, 
without  being  marked  with  the  country  of  origin,  they  will 
be  subject  to  an  additional  duty  off  10  per  cent,  ad 
valorem , and  also  will  not  be  released  from  customs 
possession  until  they  have  been  properly  marked  under 
customs  supervision  at  the  expense  of  the  importer.  The 
advantages  of  this  enactment  are  great  and  obvious,  and 
no  part  of  the  world  wrill  receive  more  benefit  thereby 
thant  the  U.K.  Just  to  give  twro  illustrations — cutlery- 
manufactured  in  Sheffield,  U.S.A.,  and  cotton  goods  made 
in  Manchester,  U.S-A.,  will  now'  have  to  be  marked  with 
the  words  ‘Made  in  the  U.S.A.’  and  the  possibility  of  mis- 
apprehension as  to  the  actual  country  of  origin  will  be 
removed.” 


Other  recent  reports  deal  with  that  peculiar  country, 
Japan,  and  with  Newr  Zealand,  and  East  Africa  (Uganda 
Protectorate,  Kenya  Colony,  Tanganyika  Territorv  and 
Zanzibar). 

PRODUCTIVE  RELIEF  WORK. 


Among  the  various  proposed  measures  for  the  relief  of 
unemployment  and  stimulation  of  trade,  Parliament  will 
vote  a certain  sum  to  be  applied,  under  necessary-  condi- 
tions, for  financing  the  schemes  of  public  utility,  which 
obviously  is  better  than  a continual  payment  of  doles. 
The  w-hole  subject  is,  however,  so  complex  that  the  daily 
and  weekly  newspapers  appear  to  be  able  to  go  on  filling 
columns  and  columns,  and  some  of  the  “ labour  leaders  ” 
to  go  on  spouting  and  spouting  for*ever.  We  have  been 
very-  pleased  to  note  that  important  schemes  of  extension 
of  the  tubes  in  London  are  ready  to  be  carried  out  if  the 
necessary  capital  be  forthcoming.  As  *oon  afe  it  is  mooted, 
however,  up  comes  the  L.C.C.  debating  the  possibility  of 
constructing  “tubes”  itself,  as  well  as  of  improving  the 
tramway  system.  The  desirability  of  the  lather  is  doubtful, 
but  probably  as  the  big  towrn  tramw'av  is  now-  obsolescent, 
the  less  done  w’ith  the  L.C.C.  trams  the  better.  On  the 
other  hand,  being  faced  with  its  colossal  losses  on  trams,  it 
is  at  least  curious  that  even  a section  of  the  L.C.C.  should 


wish  to  embark  on  tube  railways,  and  while  admitting  that 
the  extensions  are  badly  wanted,  w-e  must  record  our  opinion 
that  the  L.C.C.  is  not  the  body  to  do  it.  We  are  glad  that 
the  motion  was  lost  at  Tuesday’s  meeting. 

Apropos  of  relief  works,  there  is  an  editorial  in  the 
latest  issue  of  the  English  Electric  Journal  in  which  it  is 
pointed  out  that  the  loss  to  the  nation  through  ordinary 
relief  work,  i.e.y  the  digging  of  reservoirs,  the  making 
of  parks,  o>r  of  maintenance  divorced  from  work,  is  not 
always  realised. 

Take  a man  earning  £$  a week  in  an  engineering  shop 
and  transferred  through  lack  of  employment  to  relief  work 
at  the  same  wage.  normal  employer  has  a clear 

loss,  in  Amabsorbed  establishment  charges,  of  ^ a week, 
on  the  moderate  basis  of  -establishment  charges  of  125  per 
cent,  on  labour.  On  relief  work  a good  tradesman  is 
inefficient  and  uninterested,  and  of  the  £4  a week  which 
he  is  paid  probably  not  niore  than  £1  on  the  average  has 
any  permanent  value.  There  is,  therefore,  a loss  to-  the 
nation  of  £8  a week  through  this  one  man  being  turned 
adrift  from  his  normal  employment.  An  electric  power 
station,  on  the  other  hand,  or  the  electrification  of  a 
rail  wav  absorbs  an  enormous  amount  of  direct  labour 
per  £ expended,  and  it  .is  an . important  addition  to  the 
wealth  and  the  wrealth-producing.  capacity  of  the  country. 

actual  railway  electrific; 


An  examination  of  an 


electrification  scheme, 


which  would  cost  ^6,000,000,  and,  under  normal  good 
management,  could  not  fail  to  produce  a fair  return  on 
the  money  spent,  shows  that  w?hen  every  allowance  is  made 
for  certain  imported  materials,  such  as  topper,  ^4,800,000 
out  of  the  total  capital  cost  of  six  millions  wyould  be 
spent  on  direct  labour  in  this  country.  Nearly  all  the 
great  railway  companies  have  schemes  for  electrification 
worked  out  or  in  contemplation,  but  it  is  unreasonable 
to  expect  that  the  large  sums  of  money  required  can  be 
raised  unless  the  status  of  this  new  money  in  relation 
to  the  present  capital  of  the  railways  is  safeguarded.  If 
the  Government  would- trust  the  great  industries  of  the 
country  by  facilitating  the  financing  of  such  schemes,  a 
large  number  of  men  could  be  found  employment  at  their 
own  trades,  instead  of  being  left  to  the  slow'  demoralisation 
of  the  dole  or  useless  relief  w-ork. 


JUGGLING  WITH  COLOUR. 


A New  Method  of  Shop  Window  Lighting. 


By  means  of  a new-  simple  B.T.-H.  N-Colour-Ray  at- 
tachment, consisting  of  frame,  slide  and  colour  medium, 
striking  and  distinctive  colour  effects  can  be  obtained  in 


Fig-  1. — X-Colour-Ray  Attachment,  Complete 
with  Slide  and  Colour  Medium. 

the  lighting  of  window’  displays.  The  frame  fits  over  a 
“Jove”  or  “Jupiter”  X-Ray  reflector,  and  is  attached  to  the 
reflector  by  means  -of  four  hooks  which  fix  in  the  ventila- 
tion holes.  The  slide  is  made  to  hold  the  gelatine  colour 
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medium  (the  only  medium  that  does  not  rapidly  fade),,  sup- 
porting it  by  means  of  fine  steel  wires.  Red*  amber,  blue 
and  green  are  the  standard  colours  provided. 

An  important  feature  of  the  X-Colour-Ray  attachment 
is  that  the  colour  of  the  lighting  can  be  changed  in  a few 
seconds  by  the  substitution  of  one  slide  for  another.  Thus, 
bv  keeping  a few  spare  slides,  the  trader  is  able  to  alter 
tfie  appearance  of  his  display,  as  often  as  he  likes. 

The  contrivance  can  be  placed  in  position  without  the 
aid  of  any  tools,  and  the. metal  part  of  the  frame  in  no 
way  interferes  with  the  lighting  effect.  When  the  ordinary 
white  light  is  required,  it  is  not  necessary  to  remove  the 
frame  ; only  the  slide  need  be  taken  out.  ‘Ample  ventilation 
is  provided' and  fire  risks  are  entirely  obviated. 


hrG.  2. — Illustrating  the  Simplicity  with  which  the 
Slide  can  be  Placed  in  the  Colour  Frame  without 
Detaching  the  Latter  from  the  X-Ray  'Reflector. 

At  least  one  of  the  largest  London  stores  has  already 
installed  the  B.T.-H.  X-Colour-Rav  attachment  with 
complete  success,  and  it  Is  confidently  expected  thar  in  the 
near  future  the  device  will  be  in  general  use  in  the 
windows  of  important  scores  throughout  the  country,  who, 
in  addition  to  correct  lighting,  are  alive  to  the  importance 
of  novelty. 

Further  information  will,  we  understand,  be  gladly 
supplied  by  the  Illuminatingf  Engineering  Dept,  of  the 
British  Thomson-Houston  Co.,  Ltd.,  Mazda  House,  77 
Upper  Thames  Street,  E.C. 4. 


A BRIEF  SURVEY  OF  THE  ELECTRIC  TRAM. 

Events  move  quickly  in  the  electrical  world,  and  this  is 
well  illustrated  in  considering  the  electrical  tramway 
systems.  It  is  within  the  memory  of  many  of  us  when 
horse-traction  was  used  in  our  large  towns  and  cities,  and 
in  the  case  of  “hilly”  streets,  as  in  Dundee,  where  steam 
traction  was>  in  use. 

The  electric  tram  compares  unfavourablv  with  the 
quicker  and  more  elastic  motor-bus  system  in  carrying 
passengers  from  point  to  point,  especially  in  busy  hours. 
The  latter  can  be  distributed  in  congested  districts,  and 
not  confined  to  a beaten  track,  and  their  increased  speed 
means  increased!  revenue. 

In  this  brief  historical  sketch  of  our  iBritish  tramways, 
it  is  no  strain  on  the  memory  to  go  back  to  the  ’eighties 
of  the  last  century.  Brighton  claims  the  honour  of  having 
the  first  electric  tramway,  and  it.  was  laid  down  in  1883. 
Current  was  supplied  at  a pressure*  of  160  volts,  less  than 
one-third  of  that  which  obtains  to-day.  Originally,  current 
was  taken  from  two  insulated  rails,  and  after  some  years 
a third  rail  acted  as  the  positive  side  of  the  system,  the  two 
running  rails  forming  the  return. 

Shortly  after  the  Brighton  track  was  constructed,  Messrs. 
Siemens  laid  one  down  at  Portrush,  and  the  third  rail  was 
. also  used  as  the  conductor  to  the  motors.  In  the  following 
year  a street  tramway  was  built  at  Blackpool.  This  was 
three  miles  long,  and  the  pressure  was  raised  to  230  volts. 
A departure  was  made  by  introdueirtg  the  conduit  system 


for  current  collection.  This  pioneer  ot  the  conduit  was 
not  very  successful,  and  after  some  time  on  over-head 
trolley  replaced  the  conduit,  as  it  was  found  that  sand  and 
water  got  into  the  duct. 

From  that  time  until  <1896  progress  in  electric  tramway 
construction  was  siow,v  but  in  tnat  year  the  Light  Rail- 
ways Act  was  passed,  and  an  impetus  thus  given.  It  is 
allowed  to-day  that  there  are  about  3,500  miles  of  tramway 
track  laid  in  Great  Britain. 

A well-thought-out  tramway  systtem  would  have  its 
power  station  centrally  situated,  the  lines  radiating  from  it. 
Direct  current  is  mostly  used  for  propulsion,  though  alter- 
nating current  at  high  pressure  may  be  produced!  at  the 
generating  station.  The  average  pressure  at  the  motors 
is  from  500  to  550  volts,  and  allowing  for  a voltage  drop 
of  50  in  the  cables,  feeders,  etc.,  this  vvould  permit  of  a 
generating  pressure  of  Ooo  volts  at  the  higher  value. 

From  the  year  1 ol  tramway  electric  construction,  that  is, 
from  1883,  to  the  present,  no  less  than  five  methods  of 
current  collection  have  been  used.  These  are  : 

(1)  The  “ overhead  ” or  trolley  system. 

(2)  The  “ conduit”  system.  ' 

(3)  The  “surface-contact”  system. 

(4)  The  “storage-battery”  system. 

(5)  The  “third  rail”  system. 

Of  these,  the  first  is  by  far  the  most  common.  The  conduit 
system  was  adopted  at’ first  in  some  parts  of  London,  but 
is  open  to  the  objection  of  being  very  costly.  The  surface- 
contact  was  tried  at  Torquay  and  Wolverhampton,  byt  on 
account  of  the  danger  involved  the  Torquay  track  was 
abandoned.  The  storage-battery  system  has  not  been 
successful ; jvhen  an  installation  is  carried  on  a car,  the 
weight  is  a matter  of  some  consideration,  while  the  diseases 
to  which  the  cells  kre  subject,  as  sulphating,  buckling  and 
.disintegration,  operate  against  them.  This  point  is  not  of 
so  much  weight  when  cells  are  installed  in  a central  station, 
as  deterioration  is  less,  and  more  time  can  be  given  to  their 
care  and  maintenance.  Their  only  measure  of  success  lies 
in  the  fact  that  they  may  serve  as  an  auxiliary  to  the 
generators1,  during  heavy  loads,  a battery  of  60  cells  giving 
a voltage  of  132.  iln  the  third-rail  system,  suitable  for 
private  rights-of-way,  the  return  is  the  running  rails,  while 
the  third  rail  at  the  side  supplies  current  by  means  of 

sliding  shoes.  . 

In  direct-current  transmission,  the  Board  of  Trade  limit 
the  load  per  fdfeder  to  600  amperes  at  500  volts,  the  drop  In 
the  rails  to  7 volts,  and  the  current  density  in  them  to 
9 amperes  per  square  inch. 

tin  alternating-current  transmission,  the  generating  pres- 
sure is  about  5,500  volts,  and  is  lowered  to  550  volts  at  the 
sub-station  by  rotary  converters  or  motor  generators. 


A HANDSOME  SHOWCARD. 


The  illustration  herewith  gives  a general  idea  of  the  very 
handsome  embossed  showcard,  measuring  15  in.  by  20  in., 
recentlv  issued  by  the  Hart  Accumulator  Co.,  Ltd.  (Marsh- 

■ ■ 


use 


gate  Lane,  Stratford,  E. ) Finished  in  grey  and  white, 
attention  is  immediately  focussed  on  the  company’s  manu- 
factures illustrated,  wtfich,  like  the  showcard  itself,  are 
in  the  first  rank  of  excellence. 
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A NEW  PATENTED  SWIVELLING  SELF-WINDING 
GABLE  REEL  FOR  WORKSHOP  USE. 


A useful  accessory  for 
factory,  workshop  and  gar- 
age use  particularly,  is  the 
Wayne”  self  winding 
electric  cable  reel  which  has 
just  been  put  on  the  market 
by  the  manufacturers,  the 
W a y n e Engineering  and 
Equipment  Co.  <111-3,  Great 
'Portland  Street,  W.i).  The 
device  is  shown  in  the  accom- 
pany ifig  illustration,  where 
it  will  be  seen  that  by  its  use 
(the  head  forms  a swivel 
joint)  light  and  power  for 
small  tools  can  be  applied  at 
any  point  in  the  works  within 
a circle  whose  radius  is  the 
length  of  cable  the  drum  will 
hold  (25  ft.).  The  danger 
and  inconvenience  of  loose 
wires.-  is  done  away  with, 
and  also  the  possibility'  of 
broken  and  kinked  wires. 

We  have  examined  "the 
reel,  and  are  assured  that  it 
is  well  made,  the  chief 
materal  used  being  sheet 
steel,  nickel-plated  o r 
enamelled.  The  current 
carrying  parts  are  of  ample 
section,  and  the  contacts 
seem  well  designed.  Further, 
the  insulating  bushes  would 
appear  to  be  of  such  a 
nature  as  to  preclude  failure. 
All  parts  are  made  b v 
machine,  and  any  replace- 
+.  , „ ment  is  therebv  facilitated— 

the  bulk  of  the  parts  are  “pressed.”  Provision  is  made  for 
earthing.  It  is  impossible  to  describe  the  mechanism  in 
the  spaoe  at  our  disposal,  but  fyll  particulars  can  be 
obtained  from  the  manufacturers,  who,  we  understand  are 
also  prepared  to  send  a reel  complete  on  trial  for  three  cfavs 
on  wntteh  application  from  anv  reputable  house  Finally 
we  ™gkt  record  that,  on  learning  the  price,  we  were  sur- 
*5  ,tfie  J°wness  of  fhe  figure,  considering  the  amount 
of  detail  involved  in  the  production  of  the  device. 


THE  EVOLUTION  OF  THE  MOTOR  VEHICLE  FOR 
GOODS  AND  PASSENGER  SERVICE'. 


factprer,  although  a.  slow  starter,  had  beaten  the  world  in 
design.  Discussing  types  of  motor  vehicles,  Mr.  Smith 
expressed  the  opinion  that  when  self-starters  became  uni- 
versally an  integral  part  of  a petrol-driven  machine,  thus 
overcoming  the  serious  objection  the  drivers  'had  to-day  to 
stopping  and  restarting  their  engines,  the  beginning  of  the 
end  of  the  battery  car  was  in  sight.  Concluding  his  paper- 
which  contained  a wealth  of . information  as  to  the  progress 
of  diverse  types  of  propulsion — Mr.  Smith  spoke  optimistic- 
ally of  petrol-electric  vehicle.  “One  reads  to-dav  much 
ot  safety  first,”  be  remarked.  “I  can  state  confidently 
that  the  petrol-electric  system  is  the  acme  of  this ; for  ex- 
ample, if  a vehicle  is  being  driven  in  exceptionally  danger- 
ous country,  as  in  some  parts  of  Wales,  Cornwall,  or 
Devon,  a driver  may  at  his  discretion  put  his  controller  in 
the  reverse  position,  and  crawl  down  a hill  at  a rate  of 
about  two  to  three  miles  per  hour,  without  having  recourse  * 
to  his  mechanical  brakes.  Equally,  if  the  engine  should 
fail  in  the  middle  of  a dangerous  hill,  the  vehicle  cannot 
run  backwards  at  a - greater  speed  than  that  mentioned 
above,  because  the  electric  motor  automatically  becomes  a 
dynamo  for  the  time  being.  Again,  an  extremely  important 
fact  is  that  we  ate  yet  in  our  infancy  in  the  evolution  and 
development  of  this  type.  We  are  waiting  for  engines  which 
will  ‘turn’  faster,  or  preferably,  the  internal  combustion 
turbine,  which  will  then  permit  of  the  production  of  much 
lighter  electrical  sets  for  a given  output.  The  present  hand 
control  of  'the  dynamo  field  resistance  will  become  auto-_ 
matic,  an  electric  brake"  control,  if  one  cares  to  use  it 
through  .the  transmission  shafts,  can  be  easily  provided, 
and  if  to-4ay  the  "system  cannot  be  considered  absolutely 
fool-proof,  it  soon  will  be.  Mv  opinion  is  bom  of  a strong 
conviction,  the  result  of  many*  years’  experience  of  various 
forms  of  transmission.  I believe  that,  in  the  absence  of  a 
force  not  yet  known,  or  of  a force  not  yet  harnessed,  in  a 
few  years  from  now  the  petrol-electric  transmission  will 
occupy  the  position  which  the  ‘gear  drive’  holds  to-day,  and 
that  is  the  end  to  which  I personally  am  working.” 


THE  CHOICE  OF  MOTORS  FOR  INDUSTRIAL 
WORK, 


-Small  motor  applications  are  lucidly  dealt  with  in'  a new 
publication  (7855/2)  issued  by  the  Metropolitan-Vickers 
Electrical  Co.,  Ltd.  (Traflord  Park,  Manchester)./  The 
publication,  which  is  in  the  form  of  a 36-page  booklet,  is 
thoroughly  well  illustrated  as  regards  actual  installations 
in  most  diversified  industrial  situations,  and  should  prove 
of  great  value  to  many  factory  owners,  as  the  characteristics 
of  D.C.  and  A.C.  motors  are  dealt  with  simply,  but  clearly 
and  concisely.  Illustrations  of  the  different  types  are  given, 
together  with  some  notes  on  starting  and  speed  control. 


At  a recent  Inst,  of  Transport  meeting,  Mr.  P.  F.  Smith 
read  a paper  on  the  above  subject.  We  are  in  agreement 
with  most  of  his  remarks,  but  "cannot  subscribe  to  the 
theory  that  the  coming  development  of  the  petrol-electric 
vehicle  will  be  at  the  expense  of  the . battery  car.  The 
latter  should  find  increasing  application  for  transport  work 
m towns  especially,  and  particularly  when  run  in  conjunc- 
tion with  the  Electricity  Supply  Authority;  Nothing  can* 
take  awav  the  advantage  of  the  possibility  of  the  power 
being  provided  from  the  generating  station  most  economic- 
ally during  “off-peak”  hours. 

Mr.  Smith  said  he  believed  that  the  first  commercial 
vehicle— a cab— was  placed  upon  the  streets  of  Canstatt 
bv  Daimler  in  1896.  The  world  had  to  thank  Daimler  for 
all  we  had  to-day  in  internal  combustion  motor  vehicle 
design.  That  might,  said  Mr.  Smith,  seem  a verv  broad 
statement,  but  in  most  modern  vehicles  the  brain  and  in- 
genuity of  Daimler  and  his  assistant,  Maybach,  might  be 
discerned  Yet  the  British  commercial  vehicle  manu- 


14  English  Electric  Journal.’* — The  July-Oct.  issue  contains  a 
number  of  well  illustrated  technical  articles,  embracing  the 
D.K.  34  light-weight  ventilated  tramway  motor  for  small  dia. 
car  wheels,  an  investigation  into  the  properties  of  a tramc«M" 
current  breaker,  the  oscillating  phase  advancer,  rolling  mill 
drivers,  a textile  mill  motor  installation',  and  a note  on  the 
mechanical  advantage  of  electric  locomotives  as  compared  with 
steam,  by  Sir  Vincent  Raven. 

Faraday  House  Old  Students’  Association.— The  Annual 
Dinner  of  the  Faraday  Httbse  Old  Students'  Assoc,  was  held 
at  the  Holborn  Restaurant  on  Oct.  21,  Mr.  C.  C.  Paterson, 
O.B.E.,  the  President  of  the  Assoc,  being  in  the  chair.  The 
Toast  of  Faraday  House  and  its  old  students  was  proposed  by 
Mr.  L.  B.  Atkinson,  and  replied  to  by  Dr.  Alexander  Russell. 
Mr.  Partridge  proposed  the  “ Guests  ” in  a very  happv  speech. 
He  said  that  the  industry  had  not  yet  fully  recognised’ the  debt 
it  was  under  to  Dr.  S.  Z.  de  Ferranti  for  his  invaluable  pioneering 
work  in  the  early  day^,  The  toast  was  replied  to  by  Dr. 
Ferranti  and  Sir  John  SfWl!.  A large  number  of  distinguished 
engineers  were  present. 
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THE  WESTON 

TRUSSED  POINTER. 

1 ■ . , 

For  Alternating  Current  Instruments. 

The  object  of  the  above  construction  is  to  ensure 
complete  freedom  from  resonant  vibration  through- 
out any  commercial  range  of  frequency. 

Many  instruments  of  ordinary  construction  are 
set  into  violent  oscillation  by  even  slight  departures 
from  the  frequency  at  which  they  were  adjusted, 
and  if  an  attempt  is  made  to  remedy  this  defect  it  is* 
usually  done  by  adding  weight,  and  thereby  sac- 
rificing sensitiveness  to  rapid  changes  in  load. 


POINTER  AND  BALANCE  CROSS  OF  MODEL 
167  WESTON  WATTMETER. 

The  design  of  a system  that  shall  have  no  resonant 
point  within  any  commercial  range  of  frequency,  and 
yet  be  light  and  have  a low  moment  of  inertia,  is  a 
problem  of  no  mean  proportions,  and,  as  a matter  of 
fact,  the  first  and  only  successful  solution  of  this 
problem  is  embodied  in  the  construction  shown. 


PI 


The  triangular  truss  gives  the  requisite  stiffness 
necessary  to  increase  the  natural  frequency  beyond 
the  limit  of  commercial  practice,  and  yet  keeps  the 
mass  arid  moment  ol  inertia  at  extremely  low 
values. 

The  members  of  the  trussed  pointer  are  of 
aluminium  of  tubular  section,  and  the  walls  of  the  ' 
tube  do  not  exceed  i-i,ooo  in.  in  thickness.  These 
members  are  riveted  together,  and  the  index  tip, 
which  is  exceedingly  thin,  is  stiffened  by  a rib 
stamped  in  the  metal,  and  following  its  contour. 
By  this  means  thinner  material  may  be  used,  and 
the  weight  is  slightly  lessened  and  the  moment  of 
inertia  considerably  reduced. 

Accurate  balancing  of  the  movement  is  arranged 
for  by  the  three  arms,  each  of  which  carries  a split 
sleeve  nut  tapped  with  272  threads  to  the  inch. 
Threads  of  this  exceptional  fineness  are  necessitated 
by  the  extremely  small  diameter  of  the  pointer  tail, 
which  is  made  of  a special  aluminium  alloy  of  great 
rigidity.  In  certain  WESTON  instruments,  even 
finer  threads  are  cut  in  aluminium,  and  owing  to 
the  impossibility  of  obtaining  stock  of  the  necessary 
degree  of  fineness  the  tubes  are  specially  drawn 
in  our  own  works. 

Weston  pointers  other  than  the  trussed  type  are 
built  on  the  same  lines  as  regards  material,  balanc- 
ing arrangements,  etc.  The  result  is  in  all  cases  a 
pointer  of  minimum  weight  and  maximum  strength, 
unapproachable by  any  other  design. 


For  full  particulars , write  for  Catalogues. 


“EXlbC”  HOUSE  LIGHTING. 


BATTERIES 


SEALED  IK  OR  PILLAR  TYPE  CELt. 


SATISFACTORY 
. SERVICE. 

WHEN  you  buy  an  “Exide”  Battery,  you 
do  not  simply  buy  so  many  glass  boxes 
filled  with  plates  and  separators. 

In  your  purchase  is  enclosed  the  labour  and 
experience  of  thirty  years  of  Storage  Battery 
building,  years  spent  in  designing  the  best  battery 
for  each  particular  job,  and  at  the  back  of  the 
Battery,  throughout  its  life,  are  the  resources  and 
service  of  the  oldest  and  largest  storage 
battery  makers  in  the  United  Kingdom. 

This  is  worth  reckoning  in  the  purchase  price. 


& 


CLIFTON  JUNCTION, 

Mr.  HAMCHESTED,  ENGLAND. 

COMPANY  LIMITED.  o.wwnw.  w| 


ELECTRICAL  STORAGE 
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w.iis««o  00  Price  lnct. 

in  Fortnightly  Parts’  — 


HR£  v*  " 

JgjP^  By  F. A. TALBOT 
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EASY  TO  MAINTAIN. 


Hart  Batteries  have  distinct  advantages  over  all 
other  makes.  The  superiority  of  Hart  Cells 
is  responsible  for  their  extensive  use  in 
l central  Stations,  Private  Installa- 
tions  and  general  purposes 
of  all  kinds 


HART  ACCUMULATOR  CO.,  LTD 

MARSHGATE  LANE,  STRATFORD.  LONDON,  L IS. 


Branch  Offices  at — 

36,  Victoria  St.,  S.W.i.  Birmingham  ..  30,  Lincoln’s  Inn. 

174,  Corporation  St. 

107,  Wellington  Street.  Bristol  ..  37,  Victoria  Street. 

4,  Victoria  Bridge.  Belfast  ..  Scottish  Temperance 

Bldgs.,  Donegall  Square. 


London 


Glasgow  .. 
Manchester 


THE  ROMANCE  OF 
ALL-CONQUERING 
ELECTRICITY 

is  displayed  as  never  before  in  the  fascinating 
new*  CASSELL  serial  publication,  “ ELEC- 
TRICAL WONDERS  OF  THE  WORLD." 
This  work,  which  is  lavishly  illustrated  and 
produced  on  the  high  standard  which  has  always 
characterised  Cassell's  Serials,  tells  in  simple 
language  the  story  of  electrical  achievement 
undreamed  of  by  the  average  man. 

Lifting  Magnets  ; the  Magnet  in  Surgery  ; the  Taking 
of  25,000  Pictures  in  a Second  ;y.  Talking  across  a 
Continent  ; Building  Ships  without  Rivets  ; and 
Mining  Coal  without  Miners — these  are  but  a!  fevf  of 
the  electrical  wonders  here  made  plain.  Everyone 
should  buy  this  work,  not  only  for  its  enthralling 
interest,  but  for*its  educational  value. 


PART  ONE 
gNOW  READY. 


On  Sale  at  all  News- 
agents and  Book- 
stalls. Part  I.  sent 
direct  from  the  Pub- 
lishers on  receipt  of 


FORTNIGHTLY 

PARTS. 


0/ Cassell 


La  Belle  Sauvage.  LONDON.  E.C.4. 


■ ADOPT  THE  BEST  PRACTICE  — = 

BY  INSTALLING 

HART  BATTERIES 


LOW  C08T  OP  UPKEEP 
STEADY  LIGHTING 

FREEDOM  FROM 

BREAKDOWN. 
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Elyckrigrx  Is  published  every  Friday,  and,  if  ordered,  is  on  sale  at  the 
principal  Railway  Station  Bookstalls  and  Newsagents  on  that  day.  Zt 
hu  » vary  large  said  throughout  the  United  Kingdom,  as 
well  as  In  the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  neoessarily  identify  himself  with 
their  views. 

Questions  to  which  an  answer  is  required  must  be  accompanied  by  a 
2d.  stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer 
will  probably  appear  in  the  paper. 

New  advertisements  for  the  displayed  columns  and  alterations  to 
existing  ones  must  reach  the  publishing  office  not  later  , than 
the  first  post  Tuesday  morning,  in  order  to  be  in  time  for  the 
issue  of  the  following  Friday.  This  is  important.  Rate  quoted  on  appli- 
cation. Subscription : 17s.  6d.  a year,  Os.  half-year,  4s.  6d.  a quarter  in 
advance,  postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  S.  Emtu  aJtd  Co.,  Ltd-, 
36-3©,  Maiden  Lane,  London,  W.C.2.  Telephone,  No.  2460  Gerrard. 


Current  Topics. 


Has  it  ever  occurred  to  you,  dear  readet,  how  very 
extensively  electricity  or  electrical  methods'  enter  into 
the  science  of  exact  measurement? 

Electrical  The  foregoing  query  is  prompted 
Measurement,  by  an  editorial  in  a Chicago  con-> 
temporary  ? specially  devoted  to 
this  subject  of  electrical  means  of  measurement.  The 
principal  reason  which  has  led  to  the  adoption  of  elec- 
tricity for  quantitative  measurement  is  the  highly 
developed  state  of  the  art  of  electrical  measurement  in 
its  own  sphere  as  embracing  .the  well-known  electrical 
characteristics,  electromotive  force,  amperage,  resist- 
ance, etc.  This  first  started  with  the  physicist,  and 
has  been  followed  up  by  the  engineer  under  compul- 
sion, since  the  commodity  in  which  he  deals  is 
intangible,  and  he  was  forced  to  develop  satisfactory 
measuring  apparatus.  Later  he  became  aware  of  the 
great  importance  of  accuracy  m electrical  measure- 
ments, and  carried  the  art  to  a high  degree  of 
perfection.  ‘ 

As  a result  for  the  most  perfect  method  of  quantita- 
tive measurement  today,  iu  practically  every  instance 
where  even  indirectly  electrical  means  can  be  adopted, 
the  electrical  is  far  and  away  superior  to  other  known 
systems.  We  have  an  excellent  example  in  its  applica- 
tion to  the  science  of  temperature  measurement  by  the 
aid  of  the  electrical  pyrometer,  which  also  lends  itself 
to  close  and  accurate  temperature  control  within  fine 
limits  for  certain  industrial  processes.  Electrical 
tachometers,  or  speed  recorders,  are  another  instance 
of  accurate  determination,  as  is '‘also  the  electrical 
micrometer,  whose  indications  turn  on  the  completion 
of  an  exceedingly  fine  contact  in  the  indicating 
circuit. 


Electrical  methods  of  measurement  also  owe  a good 
deal  of  their  outstanding  success  to  their  extreme 
sensitiveness.  Thus  the  electroscope  is  infinitely  more 
sensitive  than  the  spectroscope  for  the  determination 
of  the  presence  of  certain  elements,  whilst  the  extreme 
sensitiveness  of  the  microphone  and  of  the  telephone 
receiver  are  too  well  known  to  call  for  further  com- 
ment. Electrical  indicating  apparatus  also  lends  itself 
to  enormous  multiplication  of  effect.  Take  the  case 
of  a delicate  Thomson  reflecting  galvanometer,  in 
itself  susceptible  to  currents  which  could  not  be 
pleasured  by  other  means.  With'fthe  aid  of  a small 
thirtor  attached  to  the  moving  suspension,  and  a 
reflected  beam  of  light,  the  equivalent  of  an  index 


pointer  six  or  eight  feet  in  length  is  secured,  with  the 
consequent  multiplication  of  movement  in  the  reflected 
spot  of  light  on  a graduated  scale.  Electricity  also 
scores  in  the  matter  of  convenience  of  application, 
since  the  actual  indicator  or  recorder  of  measurements 
by  electrical  means  can  be  located  at  any  convenient 
spot,  if  necessary  some  distance  from  the  scene  of  the 
actual  measurement. 

I recently  commented  on  the  failure  of  the  electricity 
supply  at  Bingley,  which  js  dependent  upon  neigh- 
bouring Keighley  for  its  juice:,  ana 
Autumn  Leaves,  is  served  through  the  medium  of 
duplicate  overhead  cables,.  Since 
the  occurrence  originally  reported,  ther£  has  been  quite 
a local  “ breeze  ” over  the  matter,  in  which,  it  will  be 
recalled,  the  Electricity  Cotnmissioners  were  called  in 
to  adjudicate.  Their  reply  has  since  been  received,  and 
is  to  the  effect  that  improved  conditions  might  be 
anticipated  if  the  insulators  were  renewed.  To  make 
matters  worse,  Keighley  elected  to  have  a breakdown 
of  its  own  on  a recent  Saturday  evening,  thus  throw- 
ing both  districts  into  temporary  gloom,  and  no  doubt 
• adding  fresh  fuel  to  the' wrath  of  Bingley  critics. 


The  cause  of  the  failure  was  somewhat  curious  and 
unusual,  being  due  to  the  accumulation  of  an  abnor- 
mal quantity  of  fallen  leaves,  brought  down  by  the 
swollen  waters  of  the  Worth  and  North  Beck  to  the 
screens  which  filter  the  water  at  the  power  house 
intake,  thereby'  leading  to  a shortage  of  watet  for  the 
plant  pumps.  Mutual  recriminations  have  been  ap- 
pearing in  the  local  Press,  and  the  Keighley  Electricity 
chairman  has  given  the  Bingley  Council  a bit  of  his 
mind,  pointing  out  that  better  facilities  for  testing  the 
condition  of  the  transmission  liries  exist  at  the  Bingley 
terminals  than  at  Keighley,  if  they  only  knew  it  and 
took  advantage  of  the  iact.  He  also  states  that,  in 
regard  tq  the  defective  insulators,  the  Commissioners’ 
report  is  somewhat  belated,  inasmuch  as  new  insula- 
tors were  already  on  order,  and  instructions  h!ad  been 
issued  to  substitute  them  for  those  of  which  complaint 
is  made.  It  is  to  be  hoped  that  the  tv(o  corporations 
will  soon  settle  their  differences,  and  eradicate  the 
defects  which  apparently  exist  in  their  respective 
electricity  schemes,  for  these  frequent  breakdowns  do 
not  redound  to  the  credit  of  electricity  supply  for 
public  services. 


Competition  is  good  for  us  all,  and  especially  for 
the  consumer  or  the  public.  It  is  the1  more  refreshing, 
therefore,  to  feud  and1  study  the  pre- 
Com petition,  sidentiol  address  to  the  Scottish  Junior 
Gas  Association  of  Mr.  James  Gubie, 
of  Glasgow  Corporation  Gas  Department.  Commenting 
on  the  “ therm,”  the  new  unit  of  charging  for  gas 
consumed  on  the  basis  of  available  heat  energy  per 
thousand  cubic  feet,  Mr*  Cubie  referred  to  the  desir- 
ability of  establishing  a common  heat  unit,  on  the 
principle  of  \vhat  is  sauce  for  the  goose  is  an  equiva-  • 
lent  complement  to  the  gander.  He  recalled  a pro- 
nouncement of  Sir  George  Beilby  td  the  effect  that  if 
gas  undertakings  ane  in- the  future  to  be  paid  only  for  . 
the  “ therms  “ delivered  to  consumers,  they,  in  turn, 
are  entitled  to  throw  at  least  a portion  of  ;the  respon- 
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sibility  on  the  coalowners  and  miners  by  paying-  only, 
for  the  latent  therms  contained  in  the  coal  purchased 
for  gas-making. 


Mr.  Cubie  goes  one  better  by  suggesting  that  the 
introduction  of  a thermic  charge  for  coal  introduces  a 
new  phase  into  the  whole  question  of  charges  accord- 
ing to  heating  value;  and,  should  coal  come  to  be 
charged  bn  a heating  value  basis,  the  time  would  be 
ripe  when  fixing1  the  unit  of  charge  for  considering  a 
common  standard  heat  unit  for  gaseous  and  solid  fuels 
and  electrical  energy.  If  on'  the  introduction  of  a 
thermic  charge  for  coal  the  electricity  and  gas  indus- 
tries were  in  favour  of  a common  standard,  the 
thousand  and*one  references  to  the  adoption  of  the 
one  or  the  other  would  disappear,  and  permit  of  a 
straight  comparison  between  gas  and  electricity. 


Commenting  on  gas  lighting,  Mr.  Cubie  admonished 
his  audience  on  the  need  for  retaining  the  lighting 
load,  and  pointed  out  that  only  thirty  years  ago  prac- 
tically the  whole  output  of  gasworks  was  consumed 
for  purposes  of  illumination.  As  a means  for  retaining 
* the  present  consumers  of  gas  for  lighting,  and  to 
assist  further  development  of  the  lighting  business, 
Mr.  Cubie  advocates  the  supply  of  gas  of  regular 
quality  and  pressure,  the  inducement  of  consumers  to 
discard  cheap  and  unreliable  burners,  and,  finally, 
systematic  maintenance.  He  spoke  strongly  of  the 
harm  which  had  accrued  to  the  gas  industry  and,  con- 
versely, the  benefit  which  had  been  done  to  electric 
lighting,  by  the  wholesale  distribution  of  cheap  and 
unreliable  gas  burners  and  fittings.  I have  frequently 
commented  on  this  same  subject  in  my  past  notes,  and 
it  would  appear  that  at  last  our  friends  and  com- 
petitors are  waking  up  to  the  need  for  action,  in  sup- 
pressing the  trade  in  these  wasteful  and  unsatisfactory 
appliances. 

Elektron. 


THIRD  ANNUAL  DINNER  OF  THE  E.P.E.A. 


On  Saturday,  the  29th  ult.,  the  Southern  Division 
of  the  Electrical  Powers  Engineers*  Association  held 
their  third  annual  dinner,  with  the  members  of  the 
National  Executive  Council  as  chief  guests.  Many 
other  friends  of  the  association  were  also  present. 

An  excellent  dinner  was  followed  by  a good  musical 
programme,  between  the  items  of  which  (the  speeches 
of  the  evening  were  sandwiched.  After  “ The  King” 
had  been  duly  given  with  musical  honours,  the  toast 
of  “ The  Association  ” was  proposed  by  Mr.  Page, 
one  of  the  moving  spirits  of  the  N.E.C.,  and,  in 
reviewing  its  history,  he  mentioned  the  many  diffi- 
culties they  had  had,  and  still  had,  to  contend  with, 
and  stated  that  he  was  pleased  to  see  that  the  direc- 
tion of  the  society  was  towards  cool  and  level-headed 
bargaining,  instead  of  the  hot-headed  aotions  which 
nearly  always  lost  that  vital  influence,  public  opinion. 
He  hoped  that  the  association  would  be  powerful 
enough  to  look  after  the  interests  of  the  industry,  par- 
ticularly with  reference  to  young  engineers  and  the 
unemployed.  There  was  now  a Chartered  Institution 
of  Electrical  Engineers,  and  he  thought  that  situations 
should  be  filled  from  members  of  that  institution,  and 


thus  maintain  a high  standard.  He  also  mentioned 
that  he  had  been  lodking  through  the  journal,  and 
complimented  Mr.  Waite,  who,  he  understood,  was* 
the  power  behind  the  scenes. 

Touching  on  the  subject  of  the  recent  agreement 
with  the  E.T.  U.,  he  mentioned  that  sometimes  it  is 
essential  to  make  compacts  which  are,  on  the  face, 
undesirable,  and  yet  which  are  really  for  the  benefit 
of  all  concerned.  He  had  read  that  the  Electrical 
Review  was  keeping  a fatherly  eye  on  the  association, 
and  tha^ therefore  there  was  no  doubt  of  their  success 
and  future  prosperity.  The  trade,  as  wuth  all  others, 
was  overcrowded,  but  ,not  with  competent  men;  and, 
if  the  association  continued  on  its  present  path  and 
maintained  its  high  standard,  it  should  go  a long  way 
towards  smoothing  the  path  of  progress. 

Mr*  Jeffrey  then  rose  to  toast  “ The  Ladies,”  who, 
he  said,  were  the  backbone  of  the  association,  as 
without  their  support  they  could  never  have  done  the 
necessary  work  to  obtain  the  fine  position  it  now  held. 
'He  particularly  praised  Mrs.  Parker,  who  had  lost  her 
husband  every  week-end  for  months  while  he  had  been 
travelling  to  different  committees. 

The  toast  of  “ The  Visitors  ” was  proposed  by  Mr. 
W.  J.  Oswald,  who  stated  that  the  association  con- 
sidered it  a great  honour  for  the  members  of  the  N.E.C. 
to  be  their  guests,  and  that  this  was  a splendid  oppor- 
tunity of  declaring-  that  their  aims  were  for  the  benefit  of 
the  industry  as  a whole,  and  not  just  to  air  petty  griev- 
ances. They  could  work  better  as  an  association  with 
the  N.E.C.  than  if  they  were  at  sixes  and  sevens.  It 
was  a professional  association,  and  they  wanted  only 
professional  men  in  it.  He  also  stated  that  he  was 
very  sorry  to  see  the  industry  used  by  different  political 
factions  to  .their  own  ends,  and  that,  with  the  help  of 
the  N.E.C.,  they  hoped  to  overcome  such  interference, 
which  did  no  good  to  the  industry  and  only  hampered 
progress.  He  also  welcomed  the  manufacturers,  who 
had  done  a lot  to  help  them.  Lectures  by  specialists 
on  their  different  subjects  were  being  given,  and  he 
hoped  all  vrould  support  them.  Welcome  was  also 
extended  to  the  Technical  Press,  who  had  helped  them 
a lot.  Criticism  based  on  knowledge  was  welcomed, 
but  criticism  based  on  rumours  did  more  harm  than 
apologies  could  ever  atone  for.  There  was  no  mysterv 
about  the  agreement  with  the  E.T.U.,  and  he  hoped 
that  all  troubles  would  be  cleared  up.  The  association 
owed  a lot  to  everybody,  and  thanked  them  one  and 
all  for  their  help,  and  trusted  that  bonds  of  friendship 
would  be  welded  even  stronger  in  the  future. 

A presentation  was  then  made  by  the  President  (Mr. 
Heslope)  to  Mr.  and  Mrs.  Parker.  It  took  the  form 
of  a gramophone,  a grandmother  clock,  and  a gold 
wristlet  watch  for  Mrs.  Parker.  After  telling  us  of 
the  splendid  work  Mr.  Parser  had  done  for  the  asso- 
ciation, and  the  gratitude  they  owed  both  him  and 
Mrs.  Parker,  the  toast  “ Mr.  and  Mrs.  Parker  ” was 
given  with  full  musical  honours.  Mr.  Thompson,  Mr. 
W.  J.  Oswald  and, Mr.  Lunn  also  testified  to  the  won- 
derful way  Mr.  Parker  had  helped  them.  ,, 

Mr.  Parker  acknowledged  the  presentation,  saying 
that  he  was  very  moved  by  their  kindness,  and  that 
whatever  the  had  done  was  with,  the  invaluable  assist 
ance  of  the  N.E.C.  and  committee  of  the  E.P.E.A. 
Mrs.  Parker  also  thanked  them  for  their  kindness. 
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Replying  ito  Mr.  Page,  Mr.  Heslope  thanked  him  for  • 
his  kind  treatment,  and  stated  that  the  aims  of  the 
association  were  on  the  basis  of  a square  deal 
emphasising  the  duties  of  the  employer. 

Mr.  .Wild  and  Mr.  Lunn  replied  suitably  for  the 
visitors,  and  to  the  tune  of  u Auld  Lang  Syne  ” a most 
convivial  evening  was  brought  to  a conclusion. 

“ Sparker.” 


THE  ELECTRICAL  TRADES’  BENEVOLENT 
INSTITUTION  DINNER. 

On  Wednesday,  the  26th  ult.,  Sir  Tom  Callender, 
J.P.,  presided  at  the  annual  festival  dinner  of  this 
well-known  benevolent  institution,  and  after  the  usual 
loyal  toast,  he  referred  to  the  fact  that  the  primary 
object  of  the  institution  was  to  grant  pensions  to 
those  of  the  industry  who  fell  upon  bad  times.  So 
far,  they  had  not  had  to  grant  any  such  pensions, 
but  they  would  most  certainly  Come  along  in  the 
future,  and  in  order  to  prepare  for  such  eventualities 
all  connected  with  the  industry  must  endeavour  , to 
^et  the  money  now.  He  stated  that  he  had  not 
coupled  any  name  with  the  toast,  but  added  that 
Sir  William  Noble  and  Mr.  LI.  B.  Atkinson  would 
speak  in  support.  Sir  William  Noble  then  rose  and 
remarked  that  although  he  was  not  in  the  trade,  yet 
on  the  other  hand  he  was  the  head  of  the  engineering 
department  of  the  trade’s  best  customer.  He  referred 
to  the  fact  that  in  the  Civil  Service  the  staff  have 
practically  to  serve  forty  years  before  they  can  obtain 
a pension.  On  the  other  hand,  there  were  many 
necessitous  cases  which  cropped  up  long  before  that 
time  arrived,  and  when  he  was  in  charge  of  the  Lon- 
don division  in  1907  many  such  applications  for  assist- 
ance came  under  his  notice.  In  order  to  meet  such 
cases  special  arrangements  were  made  by  the  staff 
similar  in  character  to  the  institution  which  we  were 
now  supporting,  so  that  really  the  staff  had  its  own 
private  benevolent  fund,  which  had  proved  of  very 
great  use.  He  also  referred  to  the  Postal  Relief  Fund, 
which  was  started  in  1914,  and  stated  with  pride  that 
the  officials  had  raised  for  this  fund  nearly  £450,000 
in  four  years,  and  they  had  about  3,000  Widows  and 
5,000  orphans  who  were  receiving  regular  assistance. 
He  wound  up  his  speech  with  a quotation  from  Burns, 
which  will  be  certain  to  appeal  to  every  reader,  namely  : 
“Man’s  inhumanity  to  man  kkkes  countless  thou- 
sands mourn.”  He  thought  that  would  touch  the 
hearts  of  all  who  had  any  money  to  spare  for  such  a 
worthy  object  as  that  Institution. 

He  was  followed  by  Mr.  LI.  Atkinson,  the  retiring 
President  of  the  Institution  of  Electtical  Engineers, 
who  alluded  to  the  position  of  affairs  in  our  industry  at 
the  present  time,  and  compared  them  with  those  exist- 
ing a year  ago.  He  stated  frankly  that  these  were  un- 
expected changes,  but  if  that  wa£  what  could  happen  in 
the  trade  as  a whole,  then  undoubtedly  it  could  happen 
to  the  individual,  as,  indeed,  we  all  knew  to  be  the  case. 
He  referred  also  to  the  fact  tlikt  many  big  firms  have 
their  own  charitable  and  pension  funds  and  that  was  the 
reason  why  so  few  claims  had  been  made  on  the  funds 
of  the  E.T.B.I.  He  was  in  due  dourse  followed  by  Mr. 
Lee  Matthews,  who  proposed  the  toast  of  the  ladies 
and  coupled  with  it  the  name  of  Lady  Callender,  to 


which  Lady  Callender  gave  a brief  but  excellent  reply, 
at  the  same  time  humorously  remarking  that  in  her 
Opinion  the  ladies  had  been  invited  to  the  dinner  in 
order  that  they  might  use  their  influence  on,  behalf  of 
the  charitable  objects  of  the  association. 

Mr.  J.  Y.  Fletcher  remarked  thaj  this  dinner  was  a 
unique  occasion,  as  hitherto  we  have  had  unemployment 
in  our  industry  almost  at  the  zero  point  and  it  was  now 
almost  at  its  maximum.  He  then  proposed  the  toast  of 
the  chairman,  to  which  Sir  Tom  Callender  gave;  a 
suitable  reply,  and  then  went  on  to  refer  to  Mr.  Hawes 
and  the  work  which  he  had  strenuously  under- 
taken as  secretary  of  the  Institution,  and  he  likewise 
mentioned  that  contributions  representing  £410  had 
been:  received  and  promised  during  the  evening,  and 
this  amount,  together  with  the  amount  already  receiver} 
during  the  year,  would  make  up  a total  of  nearly  £1,300. 
Mr.  Hawes  responded  in  a few  brief  words  expressing 
the  keen  interest  which  he  had  always  felt  in  working 
on  behalf  of  the  Institution  and  haw  m«uch  he  appre- 
ciated the  courtesies  which  he  had  received  from  those 
with  whom  he  had  been  associated.  He  was  glad  to 
think  that  the  industry  was  still  lending  a helping  hand 
in  support  of  the  Association  and  hoped  that  it  would 
continue  to  grow  year  by  year. 

An  excellent  musical  programme,  including  songs 
by  Miss  Violet  Openshaw  and  Mr.  Edward  Dykes, 
together  with  humorous  songs  at  the  piano  from:  Mr. 
C.  T.  Stemdale  Bennett,  added  much  to  the  enjoyment 
of  the  evening. 


ELECTRIC  VEHICLES. 


At  the  Commercial  Motor 


Exhiri4i 


ion. 


The  electric  vehicles  shown  at  the  recent  Commercial 
Motor  Exhibition  at  Olympia  made  a good  display  and 
naturally  attracted  very  considerable  attention,  as  the 
benefits  to  owners  and  drivers  of  both  the  battery  and  petrol- 
electric  vehicles  are  more  understood.  At  the  same  time 
many  manufacturers  can  point  to  the  large  numbers  tof 
electric  vehicles  now  giving  excellent  service  on  the  road  as 
convincing  proof  that  their  pioneer  efforts  were  worthy 
of  the  money,  time  and  brains  bestowed  on  them. 
Further,  new  firms  are  taking  up  the  manufacture  of 
electric  vehicles. 

Agricultural  and  General  Engineers,  Ltd.,  showed  a 
2^-ton  “ Garrett  ” patent  electric  Vehicle  manufactured  by 
Richard  Garrett  and  Sons,  Ltd.,  of  Leiston.  The  standard 
sizes  are  ij,  2J  and  3%  tons.  The  motor  for  the  2^-ton 
size  is  of  9 h.p.,  series  wound  and  capable  of  300  per  cent, 
overload.  About  30  miles  can  be  travelled  without  recharg- 
ing the  batteries  (“  Ironclad  Exide  ” are  the  company’s 
standard),  and  a speed  of  10  m.p.h.  attained  on  good  level 
roads.  The  controller,  which  is  of  the  segmental  drum  type, 
is  fitted  with  four  forward  and  two  reverse  speeds,  the 
controller  lever  being  conveniently  situated  on  the  steering 
column.  It  embodies  certain  unique  features  and  works 
in  conjunction  with  the“  Garrett  ” patent  trip  gear  which 
is  so  designed  that  as  soon  as  either  foot  or  hand  brake  is 
applied  the  controller  automatically  returns  to  the  neutral 
position.  This  arrangement  renders  it  impossible  for  negli- 
gence on  the  part  of  the  driver  to  result  in  an  excessive 
rush  of  current  through  the  motor  or  battery,  with  conse- 
quent damage  to  either  or  both,  and  prevents  the  risk  of 
accidents  arising  from  a sudden  forward  movement  of  the 
vehicle  caused  by  the  controller  not  being  returned  to  the 
neutral  position  before  the  brakes  are  released.  A pedal 
operated  by  the  left  foot  is  fitted  in  conjunction  with  a 
device  for  starting  on  hills.  The  chassis  can  be  fitted  with 
a variety  of  bodywork  to  suit  varying  conditions  of  load, 
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the  tipping  gear,  when  supplied,  being  actuated  by  a 
separate  motor  conveniently  placed  under  the  driver’s  seat. 

The  electric  vehicles  shown  by  Ransomes,  Sims  and 
Jefferies,  Ltd.  (Orwell  Works,  Ipswich),  ineluded  a 2-ton 
chain-driven  tipping  lorry  with  refuse  collecting  body,  a 

4- ton  flat  top  lorry,  two  platform  trucks,  “ B ” and  “ C ” 
types,  and  a runabout  crane.  The  “ Orwell  ” vehicles  are 
made  in  a wide  variety  of  ^izes  and  designs,  and  so  fill  most 
industrial  requirements.  Space  prevents  our  dealing  at  all 
fully  with  the  company’s  various  manufactures,  but  we  shall 
be  dealing  later  with  the  platform  trucks  and  runabout 
cranes. 

Newton  Bros.  (Derby),  Ltd.,  exhibited  a “ Newton  Derby 
Electric  ” chassis  fitted  with  cab  and  steel  body  suited  to 
about  2$  tons  of  average  refuse.  In  this  case  two  sioto- 
speed  traction  type  motors  are  fitted,  each  driving  separately 
one  rear  road  wheel  by  means  of  one  straight  tooth  pinion 
gearing  into  one  internally  toothed  steel  ring  attached  one 
to  each  of  the  two  rear  road  wheels.  The  motors  are 
double  spring  suspended. 

Among  the  other  electric  vehicles  shown  were  the  new 

5- ton  tipping  wagon  built  by  Clayton  Wagons,  Ltd-,  of 
Lincoln,  and  the  2$iton  chassis  by  Guy  Motors,  Ltd. 
(Wolverharfipton).  The  General  Vehicle  Co.,  Ltd.  (43, 
Shoe  Lane,  E..C.4),  exhibited  a 2-ton  G.V.  vehicle  for  refuse 
collection,  a 3i-ton  vehicle  for  brewery  work,  and  a 5-ton  ^ 
vehicle  with  three-way  Tipping  body  for  the  carriage  of  coal, 
road  metal,  etc. 

An  imposing  display  was  that  of  Tilling-Stevens,  Ltd. 
(Maidstone),  who  showed  a petrol-electric  char-a-banc,  a 
4-ton  (type  T.S.4)  petrol-electric  chassis,  a double-decked 
omnibus,  and  a 2-ton  (type  T.S.5)  chassis.  This  is  similar 
to  type  T.S.4,  but  smaller.  The  general  principles  of  con- 
struction and  smooth  running  qualities  of  these  vehicles  are 
well  known.  We  refer  to  these  vehicles  elsewhere. 

Among  the  varied  collection  of  electrical  accessories  we- 
noted  that  the  Conner  Magneto  and  Ignition,  Ltd.  (Stoke, 
Coventry),  showed  several  types  of  C.M.I.  magnetos,  to- 
gether with  various  electrically-driven  models  to  demon- 
strate sparking  characteristics  at  low  and  high  speeds. 
Secondary  battery  (coil)  ignition  was  represented  by  a dis- 
play of  apparatus  with  working  models  showing  the  charac- 
terisation of  uniform  spark  at  all  speeds.  The  C.M.I. 
magneto  impulse  starter  was  also  shown.  This  is  a simple, 
efficient  and  durable  device  for  giving  the  armature  a short 
initial  movement  in  the  magnetic  field,  thus  producing  a 
spark  equivalent  to  that  obtained  in  normal  running  at 
500  r.p.m. 

One  of  the  most  interesting  exhibits  in  this  stand  was  a 
working  model  of  the  “ Lorrilite  ” generator.  This 
generator  is  a small,  self-regulating  magneto-dynamo  de- 
signed expressly  for  lighting  headlights  and,  if  necessary, 
the  tail  lights  of  motor-lorries  and  similar  vehicles.  The 
drive  is  by  belt  from  the  engine  shaft,  a simple  friction 
clutch,  operated  by  a Bowden  w’ire  control,  being  embodied 
in  the  dynamo  pulley,  so  that  the  armature  can  be  disen- 
gaged when  the  lights  are  not  required.  The  armature  shaft 
and  the  clutch  pulley  are  mounted  on  high-grade  annular 
ball  bearings  and  no  lubrication  is  required  beyond  re- 
greasing at  long  intervals.  Another  feature  was  a com- 
plete range  of  Osram  lamps  for  automobile  lighting,  in- 
cluding all  standard  voltages  and  candle  powers  for  head- 
lights (both  vacuum  and  gasfilled),  side,  tail,  dash  and 
steering  pillar  lights  for  British,,  American  and  French 
cars.  Tubular  and  festoon  lamps  for  car  interior  lighting 
were  also  included.  Various  sizes  of  Osram  vacuum  and 
gasfilled  lamps  were  shown  for  garage  and  workshop  light- 
ing, and  a note  of  novelty  was  struck  by  the  Osglim  letter 
lamps  for  use  in  illuminated  garage  signs.  “ Geeko  ” 
ignition  accumulators,  of  capacities  varying  from  20  to  100 
ignition  ampere-hours,  and  made  up  in  2,  4 and  6 volt, 
units,  Geeko  ” starter  and  lighting  accumulators  of  capa- 
cities from  100  to  20  actual  ampere-hours,  in  2 volt  units, 
and  a representative  selection  of  Pirelli-General  wires  and 
flexibles  for  car  and  garage  use  completed  this  exhibit. 


November  4,  1^21: 
FINSBURY  TECHNICAL  COLLEGE. 

That  the  OJjd  Students’  Association  has  really  got  going 
again  is  ^howri  by  the  appearance  of  an  issue  of  the  Maga- 
zine dated  October,  1921,  Vol.  IV?  No.  2.  Considering 
the  difficulties  which  the  hard-working  enthusiasts  had  to 
contend  with,  the  progress  has  been  most  satisfactory,  and 
it  is  to  >be  hoped  that  there  will  now  be  a steady  accession  of 
old  students  so  as  to  ensure  the  association  attaining  a 
strong  financial  position.  The  editor  of  the  Magazine 
appeals  for  particulars  of  old  students*  doings  so  that  the 
section  devoted  to  this  may  become  of  real  interest  once 
more.  A good  start  has  already  been  made.  Particulars 
of  the  Manchester  Local  Section  are  given,  and  a suggestion 
made  that  one  could  also  be  effected  to  embrace  Birming- 
ham, Rugby,  Coventry,  etc.  Among  other  news  items  is  to 
be  found  particulars  of  past  and  forthcoming  “ functions;” 
Copies  of  the  Magazine,  issued  free  to  members,  can  be 
obtained  from  the  Editor,  Mr.  W.  B.  Thompson, 
“ Ellerarv,”  Regent  Road,  Altrincham,  near  Manchester, 
for  the  sum  of  2s.  6d.  By  the  way,  the  annual  subscription 
is  now : London  and  Manchester  members,  10s. ; other 
members,  5s. 


Information  Wanted . — Will  anyone  who  knows  the  where- 
abouts of  W.  J.  Stephen  (at  Finsbury  Technical  College 
1912-14)  advise  R.  A.  Sutcfiffe,  Kineton,  Warwickshire?  He 
was  last  heard  of  in  the  Tank  Corps. 


Answers  to  Correspondents. 

Anxious  Student. — Yes,  we  saw  the  cutting  from  the 
Daily  Mail  which  you  have  sent  us  and  can  quite  believe  it. 
English  printing  costs  must  come  down  heavily  before 
publishers  over  here  will  show  any  special  enterprise.  Mean- 
time urgent  printing  orders  can  be  executed  cheaply  in 
Holland  or  Germany.  The  Trade  Union  leaders  who  con- 
trol affairs  ever  here  are  apparently  of  opinion  that  it  is 
better  to  let  their  members  be  out  of  work  and  drawing  the 
dole  than  to  ask  them  boldly  to  face  the  fight,  make  a big 
cut  in  wages—  preferably  by  giving  a greater  output  for  the 
same  money — draw  in  their  belts  a bit  tighter  and  ultimately 
win  out,  as  we  feel  certain  English  labour,  whether . muscle 
or  brain,  can  do  in  the  long  run.  The  latter  course  would 
certainly  help  to  restore  enterprise. 


Strasburg  Hygienic  Exhibition. — To  celebrate  the  centenary 
of  the  birth  of  the  great  French  chemist,  Louis  Pasteur,  an 
Interallied  Hygienic  Exhibition  will  be  held  at  Strasburg 
from  May  to  October,  1923.  A special  feature  will  be  its  second 
division  " Hygienic  Towns,”  whichjwilljinclude  heating,  lighting, 
ventilating,  municipal  services,  etc.  Full  information  Avill  be 
supplied  on  application  to  Exposition  Interallifce  d' Hygiene, 
Strasbourg  1923,  2e  Section  : Hygiene  Urbaine,  1,  Quai  Lezai- 
Marn&sia,  Strasbourg. 

Wanted,  Another  Million. — The  League  of  Nations  Union 
(15,  Grosvenor  Crescent,  S.W.  1),  wants  one  million  pounds 
to  continue  its  campaign  of  demonstrating  to  the  general 
public  that  the  League  of  Nations  is  the  only  alternative 
to  war.  In  support  the  following  resolution  may  be  quoted  : 
” This  meeting  of  business  men  held  at  the  Mansion  House 
in  the  City  of  London,  on  Tuesday,  October  iS,  is  of 
opinion  that  the  only  way  of  saving  the  deplorable  situation 
in  which  British  business  finds  itself  is  by  increasing  inter- 
nationally co-operation ; that  the  League  of  Nations  is  by 
far  the  most  hopeful  means  of  securing  this  result ; that  we 
should  therefore  support  the  League;  and  that  the  most 
effective  way  of  doing  so  is  to  help  the  League  of  Nations 
Union  to  obtain  the  fund's  necessary  to  get  the  British 
people  solidlv  behind  the  League.  This  meeting  accordingly 
commends  the  Union’s- appeal  to  the  support  of 'commerce 
and  industry  throughout  the  country.” 
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TELEGRAPHY.— GRADE  I.  (1921). 

Being  Solutions  to  the  Questions  set  by  the  City  and 
Guilds  of  London  Institute  in  the  Grade  I.  Examination 
in  Telegraphy  held  in  April , 1921. 

(Continued  from  page  585.) 

Question  9.-Describe,  with  sketches,  the  construction 
and  adjustments  of  a non-polarised  sounder.  What 
is  the  probable  cause  of  the  receipt  of  sticky  signals 
on  a sounder  ? 

A . — Fig.  x shows  the  side  elevation  of  an  ordinary 
sounder.  A A are  two  coils  abreast  joined  in  series 
and  wound  on  soft  iron  cores  to  a total  resistance  of 
21  ohms.  The  coils  are  shunted  by  a resistance  of 
420  ohms,  giving  a joint  resistance  of  20  ohms.  The 
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Fig.  1. 

object  of  the  shunt  is  to  prevent  sparking  at  the  contacts 
of  tjie  local  relay  at  break,  due  to  the  self-induction  of 
the  sounder  coils.  The  two,  ends  of  the  coils  are  con- 
nected to  terminals  as  shown  in  Fig.  2,  which  is  a dia- 


gram of  the  internal  connections.  The  cores  are 
of  split  soft  iron  tubing,  and  rest  on  a soft  iron  yoke 
H thus  forming  an  electromagnet.  K K is  a brass 
lever  pivoted  between  two  screws  Et  and ' is  held 
normally  against  the  top  stop  C by  a spring  S,  the 
tension  of  which  is  regulated  by  the  milled  head  F.  B 
is  a soft  iron  armature  fixed  at  right  angles  to  the  lever 
KK  above  the  cores.  Whdn  a current  of  requisite 
strength  flows  in  the  coils  the  cores  become  magnetised, 
attract  the  armature  and  pull  down  the  lever  against 
the  tension  of  the  spring  S. 

The  adjustments  of  the  sounder  are  four. 

(1)  The  pivot  screws  E should  be  adjusted  so  that 
the  lever  K K works  freely  up  and  down 
without  side  shake. 

THE  TELEGRAPHISTS*  GUIDE.  By  Bell  and  Wilson.  New 
(8th)  edition,  revised  and  brought  up  to  date  by  a C.T.O.  expert 
of  high  standing.  20th  thousand.  Profusely  illustrated.  5s.  6d. 
net,  post  free  from  Electricity  Offloe.  The  standard  for  Grade  1. 


(2)  The  screw  D should  be  adjusted  until  the 
armature  B when  pressed  down  is  just  clear 
of  the  cores. 

(3)  The  limiting  screw  C should  be  adjusted  to 

regulate  the  amount  of  play  of  the  armature. 

(4)  The  screw  F should  be  adjusted  to  regulate 
the  tension  of  the  spring  5,  until  the  armature 
responds  without  signals  missing  or  running 
together.  The  tension  should  be  such  that 
the  lever  K K returns  to  the  upper  stop  C with 
the  same  force  as  that  with  which  it  is  drawn 
down  by  the  current. 

The  above  is  a description  of  the  non-polarised  sounder 
used  with  primary  cells ; for  secondary  cell  working 
the  sounders  are  wound  to  a resistance  of  1,00010  with 
a 9,oooz0  shunt,  giving  a joint  resistance  of  90010. 
The  adjustments  are  the  same  as  those  outlined  above. 

Sticky  signals  would  probably  be  caused  by  the 
presence  of  a considerable  amount  of  residual  magnetism 
in  the  cores,  and  as  this  is  not  appreciable  in  well- 
annealed  iron,  the  inference  would  be  that  the  iron 
cores  were  insufficiently  softened.  This  defect  may  be 
remedied  by  withdrawing  the  cores,  making  them  red 
hot  and  allowing  to  cool  gradually. 

(To  be  continued ). 


QttwtfoAi  Mi  Answers  by  Practical  Am. 

BULBS. 

Questions:  Fa  invite  our  readers  to  send  u$  questions,  preferably  on 
technical  ‘problems  that  have  arisen  in  actual  practice.  Questions  which 
ice  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  " Answers  to  Correspondents  ” or  replies  will  be  invited  from  our 
readers . One  shilling  will  he  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column. 

Answsbs  . A fee  of  10*.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  con- 
ciseness. as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a " nom  de  plume.**  but,  both  in  the  case  of  questions 
and  answers,  the  competitor’s  real  name  and  address  must  be  sent  with 
the  manuscript  at  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  the  most  times 
during  the  next  twelve  months. 

The  words  “ Questions  and  Answers,*1  or  u Q **  and  *'  A ’*  should  be 
placed  at  the  top  left-hand  corner  of  all  letters  intended  for  this  column. 


Question  No.  128. 

Is  it  possible  to  measure  the  insulation  resistance  of  a 
three-wire  system  without  interrupting  the  service?  If 
so,  will  you  please  explain  to  me  how  this  would  be  done — 
“Tester.” 

Question  No.  129. 

I wish  to  make  an  electric  kettle  for  use  on  a single- 
phase, 230  volt  supply.  I would  appreciate  any  details 
that  will  enable  me  to  do  this. — “Jointer.” 

(Replies  to  Questions  Nos . 128  and  129  must  be  received 
not  later  than  November  26,  1921.) 


Burnley. — The  Electricity  Committee  on  Oct.  20  approved 
an  ambitious  scheme  for  the  centralisation  of  the  distribution 
of  electricity.  The  project  covers  the  mid -Lancashire  district 
and  has  been  prepared  by  representatives  of  electrical  under- 
takings in  this  area.  An  advisory  board  will  be  set  up  and 
there  will  be  co-ordination  between  neighbouring  authorities 
so  as  to  ensure  the  cheapest  possible  supply  of  electricity 
in  order  to  conserve  capital.  The  Nelson  Town  Council  have 
also  approved  of  the  scheme. 
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SUBMERSIBLE-ELECTRIC  MOTORS 
FOR  MINE’S  PUMPS.* 

By  A.  J.  Ramsay. 

( Continued  from  page  600.) 

For  machines  in  permanent  positions,  and  in  cases 
where  they  are  likely  to  be  submerged  for  long  periods 
in' accessible  positions,  the  bearing  housings  are  fitted 
with  automatic  lubricators.  This  type  of  machine  should 
be  extremely  useful  in  “ headings  ” and  “ deeps,”  par- 
ticularly as  it  can  be  worked  in  every  conceivable  position 
without  alteration  of  any  description. 

Fig.  2 shows  the  characteristic  curves  of  one  of  these 
6 in.  machines.  At  750  galls,  perjnin.  the  pump  delivers 
at  a pressure  equal  to  ^8  ft.  The  overall  efficiency  of  the 
motor  and  pump  at  this  point  is  equal  to  56  per  cent., 
the  power  factor  of  the  motor  is  equal  to  87  per  cent., 
and  the  input  of  the  motor  is  32  h.p.  It  will  be  noted 
that  the.  maximum  power  input  with  the  pump  delivering 


at  reduced  heads  down  to  zero  is  only  35  h.p.,  which 
represents  a maximum  increase  of  only  9.4  per  cent,  on 
the  normal  full  load  h.p.  These  tests  were  taken  with 
the  pump  submerged  ; with  the  same  machine  running 
on  su'ction,  the  set  is  practically  self-regulating,  which 
shows  the  good  results  that  can  be  obtained  in  this  respect 
by  correct  design  of  the  impeller  blades  and  suitable  pro- 
portions for  the  pump  casing.  As  a comparison,  Fig. 
3 gives  similar  curves  for  a 4 in.  pump  delivering  half  the 
quantity  of  water  at  the  same  pressure.  The  pump  is  of 
older  design,  and  it  will  be  noted  that  although  the  char- 
acteristics are  quite  good  the  h.p.  input  curve  rises  more 
steeply. 


Portable  Sets  in  Workings. 

In  dip  or  deep  workings  this  type  of  motor  pump  should 
prove  indispensable  as  an  auxiliary  to  the  main  sets  and 
particularly  where  used  for  de- watering  old  workings.  The 
gradient  of  the  working  is  immaterial,  and  by  mounting 
units  on  a suitable  skid  or  trolley  and  coupling  sufficient 
sets  together  in  series  any  conceivable  problem  could  be 
tackled. 

The  question  of  coupling  up  the  feeding  cable  supplying 
the  motors  is  of  great  importance.  The  cable  would 
generally  contain  four  cores,  one  of  which  would  be  con- 


* Abstract  of  paper  read  before  the  North  Staffordshire  Inst, 
of  Mining  Engineers  and  first  published  in  The  Mining  Elec- 
trical Engineer . 


| nected  to  earth.  In  order  to  keep  the  cable  winding 
; drums  down  to  a suitable  size,  and  to  facilitate  handling, 
the  lengths  should  not  exceed  100  ft.  for  medium-power 
machines.  Cable  couplings  for  this  work  should  comply 
with  the  following  conditions  : — (1)  Robust  construction, 
combined  with  minimum  weight ; (2)  absolutely  water- 

tight ; (3)  fixed  phase  relation — that  is,  it  must  be  impos- 
sible for  the  two  halves  to  go  together  in  the  wrong  position  ; 
(4)  comply  with  the  Home  Office  regulations  ; (5)  high 
insulation  resistance  ; (6)  ample  contact  areas 


OAiLONS  Per  Minute. 

Fig.  3. — Performance  of  4-inch  Motor  Pump. 


These  points  are  satisfactorily  embodied  in  the  " sub- 
mersible ” cable  coupling.  Fig.  4 shows  an  assembled 
view  of  a complete  coupling.  The  case  is  made  of  naval 
brass,  and.  the  block  in  which  the  contacts  are  mounted 
is  of  non-hygroscopic  fireproof  material  of  high  insulating 
properties.  The  electrical  contacts  are  of  hard-drawn 
copper  of  the  ” knife  ” pattern,  riveted  to  gun-metal  blocks 


Fig.  4. — Four-Pole  Cable  Coupling. 


sunk  into  recesses  in  the  insulating  block,  and  arranged 
so  as  to  give  a long  leakage  path.  Two  copper  studs 
are  screwed  into  each  contact  base,  and  these  pass  through 
holes  in  the  insulating  block  and  are  fixed  with  an  indepen- 
dent locking-nut.  Connected  to  these  studs  are  the  three 
sweating  sockets.  The  fourth  or  earth  connection  is 
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bolted  to  the  coupling  case.  The  distance  between  the 
end  of  each  half-coupling  and  the  top  of  the  contacts  is 
such  that  the  male  and  female  contacts  are  completely 
separated  when  breaking  a joint-before  the  casings  become 
parted.  Similarly  in  making  a joint  the  “ earth  ” is  made 
first. 

(To  be  continued.) 
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Correspondence. 

A DANGEROUS  GERMAN  INVENTION. 

To  the  Editor  of  Electricity. 

Sir, — My  attention  has  been  drawn  to  a device 
issulhg  from  Genfiany  for  lighting  gas  by  means  of  the 
Publi'c  Electric  Supply  in  a house  or  building. 

I am  sorry  I have  not  been  able  to  get  enough  circulars 
to  go  round,  but  the  following  description  will*  probably 
satisfy  you  that  the  Industry  and  public  should  be  warned 
against  the  use  of  this  dangerous  invention. 

It  consists  of  a single  flexible  cord  attached  to  a stick- 
like  handle,  at  the  end  of  which,  so  far  as  can  be 
gleaned,  there  is  a sparking  point,  probably  with  some 
resistance  in  series.  The  flexible  cord  is  either  plugged 
into  a plug  hole  on  the  wall  or  attached  to  a switch,  and 
the  device  is  used  by  turning  on  the  gas  and  flicking  the 
burner  with  the  sparking  point. 

Of  course,  the  earth  connection  is  provided  by  the  ga9 
stove,  and  where  that  is  connected  with  a rubber  pipe,  the 
circular  recommends  the  running  of  a bare  wire  to  connect 
the  -body  of  the  stove  with  the  metal  gas  piping. 

No  doubt,  when  used,  this  device  does  light  the  gas,  but 
may  do  all  sorts  of  other  things  also. 

It  appears  to  be  against  the  ruiles  of  every  supply  under- 
taking, to  be  dangerous  to  the  owners  of  the  gas  system, 
and  to  offer  risk  to  the  user  both  of  shock  and  of  fire,  and 
would  presumably  produce  difficulties  with  the  Fire  In- 
surance people. 

You  may  care  to  make  some  reference  to  this  in  your 
journal. — Yours  faithfully, 

J.  VV.  Beauchamp, 
Director  and  Secretary. 

The  E.D.A., 

Hampden  House, 

84,  Kingsway,  London,  W.C.2. 

October  25,  1921. 


Reviews  of  Books.  &c. 


[ Books  noticed  in  this  column  will  be  sent  from  Elec- 
tricity Office  to  any  part  of  the  ivorld,  for  the  published 
price , plus  ten  per  cent . for  postage  ( minimum  2 d.),  and 
orders  will  be  appreciated.'] 


The  Hardware  Trade’s  Directory,  1920-21.  (Armstrong 
Horton  and  Co.,  Ltd.,  6s.  pd.) — Congratulations  to  the 
publishers  on  the  issue  for  the  second  year  of  this  very 
useful  work  of  reference.  Apparently  it  is  the  only  annual 
Directory  that  is  published  in  the  interests  of  Ironmongery, 
Hardware,  Machinery,  Engineering  and  Allied  Trades, 
and  its  400  odd  pages  contain  an  enormous  number  of 
addresses  of  firms  associated  with  those  wide-spread  indus- 
tries as  well  as  in  the  useful  classified  index  of  branded 
goods,  trade  marks,  proprietary  articles,  etc*  The  book 
is  one  which  will  be  appreciated  by  all  who  are  connected 
with  the  hardware  trade. 

Pocket  Reference  Book  for  Projectionists  and 
Managers.  By  J.  R.  Cameron.  (New  York.)  150  pp.  illus- 
trated. (Rented,  4s.  net.) — This  pocket  book  represents  a 
collection  of  tables,  rules  and  data  reproduced  from  the 
author’s  larger  works  and  from  certain  other  wofks.  The 
size  of  the  book  is  convenient  for  the  pocket  and  no  doubt 
the  volume  will  be  very  useful  to  American  operators,  par- 
ticularly sitace  it  includes  parti cullars  of  the  rules  in  force 
in  America,  the  central  station  supply  available  in  various 
American  cities,  and  a useful  American  trade  directory. 
None  of  these  features  is  of  direct  utility  to  operators  in 
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this  country,  hence  we  cannot  conscientiously  recommend 
thi9  volume  to  our  readers,  particularly  as  a number  of 
the  tables  have  been  reproduced  by  a photographic  process 
on  such  a small  scale  that  it  is  very  difficult  to  make 
out  the  figures  in  some  cases. 

The  Practice  of  Electrical  Wiring.  By  D.  S.  Munro. 
268  pp.,  96  figs.  (Electrical  Review , Ltd.,  5s.  net).— Of 
the  many  books  on  “electrical  wiring”  this  one  \s  probably 
the  most  exhaustive,  and  at  the  same  time,  of  the  most  use 
to  the  installation  engineer,  contractor  and  studious  wire- 
man.  In  this  revised  edition  the  author  has  brought  right 
up  to  date  his  previous  well-known  book,  and  has  not  failed 
to  give  his  personal  opinion  on  some  of  the  newer  patented 
systems  now  on  the  market.  He  is  a sturdy  opponent  of 
“the  lowest  tender,”  and  believes  that  “apprentices  should 
be  trained  first  upon  the  best  class  of  work,  then  they  may 
be  trusted  with  cheaper  or  less  durable  appliances.  The 
worst  material  skilfully  and  conscientiously  fitted*  is  better 
than  an  ideal  system  spoiled  to  secure  an  unjust  profit  or  a 
very  low  price.”  While  we  agree,  in  general,  there  arc  manj 
practical  difficulties  in  the  realisation  of  the  foregoing 
sentiments. 

Space  prevents  any  detailed  reference  to  the  contents 
of  this  pre-eminently  practical  and  well-illustrated  detailed 
treatise  on  an  important  subject  which  far  too  often  get's 
scant  attention  instead  of  the  careful,  studied  consideration 
necessary  for  safety,  reliability,  neatness  and  economy — 
in  its  broadest  sense.  Anyone  ignorant  of  the  author  would 
not  have  to  read  many  lines  before  being  convinced  that 
he  was  master  of  the  subject,  and  knew  what  he  was 
writing  about.  Moreover,  Mr.  Munro  is  not  ashamed  of 
his  opinions,  and  His  frank  statements  cannot  but  tend  to 
the  elevation  of  the  art  of  wiring. 


Various  Items. 


Leads. — It  is  estimated  that  the  reduction  in  wages  of  Leeds 
tramways  servants,  which  takes  effect  on  Nov.  1,  will  result 
in  a saving  of  ^10,000  a year  on  the  Coiporation  Electric  Tram- 
way Service. 

University  College. — We  acknowledge  receipt  of  the  voluminous 
University  College  Calendar  for  the  Session,  192 1-2.  As  usual 
full  details  concerning  the  multitudinous  activities  of  the 
College  are  set  forth. 

Inst.  E.  E.  Informal  meetings— At  7 p.m.  on  Monday  next, 
the  first  of  this  season’s  Informal  Meetings  will  be  held  in  the 
home  of  the  I.E.E.,  when  the  President,  Mr.  J.  S.  Highfield, 
will  initiate  a discussion  on  “ How  Best  to  Speed  up  Electrical 
Progress.” 

Ystradgynlais  and  Electric  Light. — The  U.D.C.  have  decided 
to  purchase  the  undertaking  of  the  Glantawe  Electric  Supply 
Co.,  at  a cost  of  ^18,000  plus  £350  for  a new  boo'ster.  The 
clerk  has  been  instructed  to  enter  ii^o  negotiations  with  the 
company  and  also  to  make  application  for  a provisional  order 
from  the  electricity  commissioners. 

New  Electrical  Co. — Cesco,  Limited,  a private  company  has 
been  registered  with  /6,ooo  capital  in  £ 1 shares  for  the  purposes 
(1)  the  acquisition  of  the  business  of  The  Commercial  Electric 
Supply  Co.,  and  (2)  relating  to  their  appointment  as  permanent 
joint  managing  directors  in  carrying  on  the  business  of 
electricity  for  light,  heat,  motive  power  or  otherwise  at  Cardiff 
and  elsewhere. 

Newport’s  Submarine  Electric  Cable. — The  Newport  Corpn. 
have  completed  the  laying  of  a submarine  electric  cable  from 
their  power  station  on  the  east  side  of  the  River  Usk  to  the 
western  side.  This  it  is  contended  will  prove  a financial  success, 
inasmuch  as  it  will  save  the  laying  of  cables  along  Corporation 
Road  over  the  river  bridge,  down  to  the  new  ironworks  of 
Messrs.  Whitehead  at  Mendelgief.  Jhe  submarine  cable  has 
been  laid  in  a trench  8 feet  below  the  bed  of  the  river,  direct 
from  the  power  station  on  the  one  side  to  the  Ebbw  Vale  Com- 
pany’s wharf  on  the  other.  This  is  part  of  a new  scheme  of 
extension  of  the  Corporation  Electricity  undertaking  at  a 
capital  outlay  of  £ 200,000 , and  one  of  the  objects  in  view  is 
to  supply  energy  tp  the  large  works  of  Messrs.  Whitehead. 
At  the  enquiry  it  was  stated  that  the  firm  had  entered  into 
a long-term  agreement  under  which  they  will  pay  the  Cor- 
poration up  to  as  much  as  £20,000  per  annum  with  a minimum 
of  ^8,000  per  year  for  energy. 


Tenders  Accepted. — Johnson  & Phillips,  Limited,  have  just 
been  entrusted  by  the  Post  Office  Engng.  Dept,  with  the  manu- 
facture, supply  and  laying  of  a trunk  telephone  cable  between 
Glasgow  and  Edinburgh.  This  contract  comprises  46  miles  of 
204 -pair  cable. 

Meetings. — The  Junior  Inst,  of  Engineers  will  meet  on  Friday, 
nth  inst.  at  Caxton  Hall  at  8 p.m..  Question  and  General  Dis- 
cussion evening.  On  Saturday,  12th  inst.  at  2.30,  Visit  to  the 
Locomotive  Sheds  of  tho  G.N.  Rly.  at  King's  Cross  ; and  on 
Friday,  18th  inst.  at  Caxton  Hall  at  7 p.m..  Annual  General 
Meeting. — On  Monday,  7th  inst.  at  5.30  p.m.,  Mr.  C.  H.  Naylor 
will  read  a paper  on  ” Extraction  Turbines  ” before  the  Society 
of  Engineers  in  the  Apartments  of  the  Geological  Society,  Bur- 
lington House,  Piccadilly. 

“The  Practical  Mctai-Wcrkcr.’’— We  have  received  from 
Messrs.  Cassell  & Co.,  Ltd.,  Part  1 of  this  new  publication  which 
is  entitled  : ” A Workshop  Guide  to  the  Practice  of  Mechanical 
Engineering.”  It  is  a work  which  will  be  completed  in  24  parts, 
and  is  to  be  written  by  experts  as  well  as  lavishly  illustrated. 
It  will  be  a comprehensive  and  up-to-date  guide  to  the  working 
of  metal,  and  part  1 now  before  us  opens  with  an  interesting 
r6sum£  of  the  story  of  metal  working,  after  which  it  goes  on  to 
describe  such  things  as  benches  and  simple  tool  equipments, 
hammers,  chisels,  saws,  files,  scrapers,  and  other  tools  which 
are  used  by  the  practical  mechanic.  It  will  we  think  appeal  to  a 
a very  large  number  of  the  readers  of  this  paper,  and  we  commend 
it  to  their  attention.  The  price  is  is.  each  fortnight,  and  it 
can  be  ordered  through  any  newsagent. 

Freemasonry.^— On  Friday  the  28th  ult.  the  annual  Installa- 
tion Meeting  of  the  Kelvin  Lodge  No.  3,736  was  held  at  Mark 
Mason’s  Hall,  when  Mr.  H.  Porter-Cox,  the  W.M.,  installed 
Mr.  E.  E.  Sharp  as  his  successor  in  the  Chair.  In  this  instance 
particular  interest  attached  to  the  ceremony,  inasmuch  as  Mr. 
Sharp  is  already  reigning  Master  of  the  Electric  Lodge,  so  that 
he  is  now  actually  reigning  over  the  two  Masonic  Lodges  which 
are  most  intimately  associated  with  the  electrical  profession. 
The  officers  appointed  were  : Messrs.  P.  C.  Ebner,  S.W.  ; A. 
Forbes  Dick,  J.W. ; Ernest  J.  Willcock,  P.M.,  2087,  Treasurer  ; 
H.  W.  S.  Rentell,  L.R.,  Secretary ; Edwin  J.  Reid,  P.A.G. 
Supt.  of  Works,  D.C.  ; W.  E.  Gundry,  S.D.  ; Louis  H.  Euler, 
J.D.  ; T.  E.  Pickford,  A. D.C.  ; J.  Osborne  Pearston,  P.M., 
Almoner  ; A.  W.  B.  Wilson,  Organist ; C.  C.  Wilson,  Dep. 
Organist  ; Robert  C.  Graseby,  I.G.  ; Charles  G.  Maisey,  Archi- 
bald P.  Welch,  F.  E.  Phillips,  F.  H.  Williams,  Stewards  ; and 
Frederick  Banchini,  P.M.,  Tyler.  Among  those  who  were 
present  at  the  banquet  which  followed  the  ceremonv  were  Percy 
Still,  P.G.D.  ; Charles  F.  Quicke,  P.G.  Supt.  of  Wo'rks  ; F.  A.  B. 
Lord,  P.A.G. St.B.  ; John  W.  Elliott,  P.Prov.,  J.G.D.  (Herts)  ; 
G.  T.  Fairbrother,  P.M.,  2455  ; W.  B.  Ross,  P.M.,  2767,  C.  H. 
Wordingham,  Past  President,  Inst.  E.  E.,  as  well  as  many  other 
gentlemen  intimately  associated  with  the  electrical  industry. 
Mr.  Still  responded  to  the  toast  of  the  Grand  Lodge  Officers, 
and  complimented  the  Kelvin  on  its  rapid  growth,  and  also  on 
the  way  in  which  the  members  had  worked  for  the  Craft 
Charities,  while  Mr.  Wordingham,  who  replied  on  behalf  of  the 
visitors,  appealed . feelingly  for.  the  cordial  co-operation  of  all 
present  these  difficult  times.  Altogether  a function  well 
worthy  of  our  great  industry. 
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NEW  PLANT  AT  SUNDERLAND. 

In  common  with  every  other  manufacturing  town  in 
the  country,  Sunderland  found  it  necessary  to  make  arrange- 
ments for  considerably  adding  to  its  generating  and  con- 
verting plant  before  the  war  was  finished. 

The  additions  decided  upon  included  a 10,000  - k.v.a. 
(1,500  r.p.m.),  three-phase,  50-cycle  alternator  set  for  the 
main  Corpn.  Generating  Works  at  Hylton  Road,  while  in 
the  neighbouring  Dunhmg  St.  sub-station  there  were  in- 
stalled 2 1,500  k.w.  motor-generator  sets,  two  “Rapp” 
phase  advancers  for  improving  the  power  factor  of  the 
motors  of  these  sets,  and  a 20-panel  low  tension  switch- 
board, for  general  low  tension  D.C.  supply.  All  the  items 
of  electrical  plant  just  referred  to  were  ordered  from  the 
General  lElectrid  Co.,  Ltd.,  and  manufactured  at  the 
Company’s  Witt  An  Works. 

The  reason  which  decided  the  Corpn.  in  selecting  motor 
generators  for  such  high  outputs  in  comparison  with  rotary 
converters  was  the  fact  that  the  voltage  of  the  D.C.  side 
could  be  raised  gradually  from  a low  value  of  a few  volts 
up  to  full  voltage.  This,  of  course,  is  not  possible  with 


Fki.  i.— Generai.  View  of  the  Dunning  Street 
Sub-station. 


rotary  converters  but  is  of  the  greatest  importance  in  cases 
where  a total  shut  down  of  a large  lighting  system  is  to 
be  taken  into  account,  and  where  a gradual  replacing  of 
the  supply  without  the  burning  out  of  consumers*  apparatus 
Is  a necessity.  The  two  motor-generator  sets  seen  in 
Fig.  1 are  generally  in  accordance  with  standard  practice. 
The  motors  are  rated  at  2,120  h.p.,  5,300  volts,  50  cycles, 
300  r.p.m.,  the  generators  being  1,500  kw.,  220  volts. 
In  view  of  the  heavy  currents  to  be  dealt  With,  the  com- 
mutators are  divided  into  two  halves,  so  as  to  avoid  undue 
heating  in  the  individual  sections.  * 

The  phase  advancers,  one  of  which  is  seen  in  Fig.  2, 
are,  however,  probably  the  most  .interesting  items  of  plant 
in  the  sub-station.  These  are  of  the  “Rapp**  type,  being 
based  on  the  principle  that  when  a conductor  carrying  A.C. 


Fig  2.— One  of  the  two  2,120  h.p.  motors  driving 
1,500  kw.  Generators,  showing  6-armature  “Rapp” 
Phase  Advancer. 

moves  in  a magnetic  field,  a current  is  induced  in  the 
conductor  which  leads  the  e.m.f.  by  90  degrees.  The 
main  component  parts  of  the  phase  advancer  are  very 
similar  to  those  of  a D.C.  machine.  Usually  for  each 
phase  of  the  A.C.  supply  a two-pole  magnet  system  With 
armature  and  commutator  is  provided,  but  i!n  view  of  the 
size  of  the  motors  in  the  present  case,  two  such  units  per 
phase  were  decided  upoTi.  The  main  frame  of  the  phase 
advancer  is  a rectangular  casting  to  which  are  bolted  the 
poles,  the  armatures  and  commutators  being  supported  by 
bearing  brackets  which  are  also  bolted  to  the  frame.  It 
will  at  once  be  realteed  that  this  construction  affords  a 
mechanically  simple  machirte.  The  field  poles  are  excited 
from  a local  D.C.  supply.  The  armatures  are  connected  in 
series  with  the  rotor  of  the  induction  motor  and  the  main 
supply.  iBv  this  arrangement  the  A.C.  in  the  armature 
conductors* leads  the  e.m.f.  The  armature  does  not  rotate, 
but  oscillates  with  a frequency  depending  upon  the  slip 
of  the  induction  motor. 

Points  to  be  noted  in  the  “Rapp”  phase  advancer 
include  : — 

(1)  There  are  no  high-speed  moving  parts.  In  addition 
a very  rigid  construction  of  moving  parts  is  possible 
due  to  the  smatt  number  of  armature  conductors  and 
commutator  bars. 

(2)  No  mechanical  connection  with  the  motor. 

(3)  Can  be  placed  in  any  convenient,  out-of-the-way 
situation,  and  requires  little  floor  space. 

(4)  The  induction  motor  with  phase  ad\^incer  presenes 
its  synchronous  characteristics,  and  the  possibility  of 
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hunting  or  falling  out  of  step  with  fluctuations  of  the 
supply,  which  is  a drawback  of  the  synchronous  motor,  is 
avoided. 

(5)  The  power  consumption  of  the  advancer  is  about 
i per  cent,  of  the  full  load  power  of  the  motor.  This 
small  amount  of  power  is  far  more  than  compensated  for 
by  the  increased  efficiency  of  the  motor. 

(6)  The  advancer  acts  entirely  automatically,  no  ad- 
justments being  required  during  running.  Generally 
speaking,  the  excitation  of  the  phase  advancer  can  be 
adjusted  once  and  for  all. 

The  220-volt  switchboard  controls  the  two  1,500  kw. 
generators,  fourteen  1,000  amp.  feeders,  one  leakage  and 
earth  panel,  while  two  panels  are  left  blank.  The  heavy 
bus  bars  necessary  are  erected  in  a very  neat  and  efficient 
way.  Tne  bars  are  clamped  to  plates  which  are  carried 
,on  extended  stems,  heav\r  flat  bends  being  thus  done  ,away 
with.  In  consequence,  cleaning  operations  are  much  facili- 
tated, and  the  smaller  connections  can  be  run  to  much 
greater  advantage  than  would  otherwise  be  possible. 

It  is  interesting  to  note  also  that  the  Sunderland 
Corpn.,  has  two  900  k.v.a.  G.E.C.  alternators  and  several 
250  kw.  G.E.C.  motor-generators,  supplied  some  years  ago, 
still  in  operation,  while  a 1,000  kw.  G.E.C.  rotary  converter 
is  on  order. 

In  conclusion  our  thanks  are  due  to  Mr.  A.  S.  Blackman, 
M.I.E.E.,  the  Borough  Electrical  Engineer,  for  allowing 
these  particulars  to  be  published. 


WEST  RIDING  (AIRE  AND  C ALDER)  ELECTRICITY 
DISTRICT. 

The  Electricity  Commissioners  have  decided  that  the  area 
provisionally  determined  be  confirmed,  subject  to  the  in- 
clusion of  a few  small  districts.  The  existing  generating 
stations  at  Bradford,  .Halifax,  Huddersfield,  Keighley, 
Leeds,  Iliornhill  and  Wakefield  are  to  be  inter-connected, 
the  existing  generating  plant,  together  with  the  extensions 
already  authorised,  and  the  addition  of  another  generating 
set  to  be  accommodated  in  the  Whitehall  Station  of  the 
Corpn.  ofLeeds,  being  estimated  to  meet  the  requirements 
of  the  district  for  several  years.  Having  regard  to  the 
advantages  of  the  Ferrybridge  site  and  to  the  anticipated 
developments  in  the  eastern  and  southern  parts  of  the 
district,  a new  station  is  to  be  constructed  forthwith  on 
this  site  by  the  Power  Coy.,  and  linked  up  with  the  inter- 
connected system  referred  to.  As  the  negotiations  between 
the  conference  of  local  authorities  and  the  Power  Cov.  for 
the  sale  and  purchase  of  the  company’s  undertaking  failed, 
a Joint  Electricity  Authority  is  to  be  formed.  With  a view 
to  ensuring  the  most  efficient  use  of  existing  generating 
plant,  apd  to  avoiding  unnecessary  expenditure  on  trans- 
mission lines  in  certain  parts  of  the  district,  the  district  is 
to  be  divided  into  two  agreed  areas,  ‘A  and  B,  A being  that 
which  can  be  best  supplied  from  the  inter-copnected  existing 
municipal  stations,  and  B being  the  remainder  of  the  dis- 
trict which  should  be  supplied  by  the  Power  Cov. 

To  give  effect  to  their  proposals  the  Commissioners  have 
decided  to  prepare  a Draft  Order  establishing  a Joint 
Electricity  Authority  for  the  whole  district  as  amended,  and 
providing: — (a)  For  proper  representation  on  the  Joint 
Authority,  (b)  For  the  administrative  expenses  of  the  Joint 
Authority,  not  properly  chargeable  as  part  of  the  cost  of 
electricity  supplied,  or  to  capital,  or  not  met  out  of  contri- 
butions from  local  authorities  or  other  bodies  represented 
on  the  Joint  Authority,  to  be  met  bv  all  the  authorised 
undertakers  in  the  district ; and  for  any  excess  of  expenses 
of  the  Joint  Authority  over  the  receipts  which  may  arise 
from  the  supply  of  electricity  from  the  inter-connected 
system  to  be  met  bv  the  authorised  distributors  connected 
with  the  system,  (c)  For  the  control  by  the  Joint  Authority 
of  the  working  of  the  centralised  system  of  inter-connected 
generating  stations,  such  control  to  be  exercised  in  consulta- 
tion with  an  Advisory  Committee  composed  of  the  engineers 
of  the  stations  in  question  ; for  the  pooling  of  the  operating 
results  of  the  inter-connected  municipal  stations  for  the 


common  benefit  of  the  local  authorities  supplied;  and  fur 
supplies  to  or  from  the  Power  Coy.  ’s  system  on  agreed 
terms,  (d)  Also  for  providing  other  necessary  powers  in- 
cluding the  necessary  financial  powers— subject  to  the  enact- 
ment of  a further  Electricity  (Supply)  Bill. 

Pending  the  establishment  of  the  Joint  Authority,  the 
Commissioners  are  asking  the  principal  local  authority 
undertakers  and  the  Pow’er  Coy.  to  form  a small  Pro- 
visional Committee  with  whom  they  may  consult  from  time 
to  time  with  regard  to  any  development  of  supply  in  the 
district. 


CO-C>P>ERATI(>N  BETWEEN  MANUFACTURER  AND 
RESELLER. 


All  keen  retailers  of  electrical  household  utensils  realise 
that  there  is  much  business  to  be  done  if  only  consumers 
of  electricity  can  be  made  to  see  how  much  home  comfort 
can  be  attained  by  the  general  use  of  electricity  for  the 
many  and  varied  purposes  for  which  it  is  particularly 
adapted.  Such  re-sellers,  however,  find  it  difficult  to  earn 
a stock  sufficiently  large  fo  meet  all  demands,  particularly 
i'n  districts  where  more  than  one  supply  voltage  obtains, 
while  the  cost  of  arranging  a continual  demonstration  in 
the  use  of  electrical  household  appliances  is  usually  pro- 
hibitive. 

In  order  to  assist  in  meeting’  the  requirements  of  the 
retailer  in  this  direction,  the  Metropolitan- Vickers  Electri- 
cal Co.,  Ltd.,  is  opening  -up  in  various  centres  thoroughly 
equipped  showrooms  and  demonstration  kitchens.  Retailers 
and  electrical  contractors,  by  means  of  an  introduction 
card,  can  send  their  clients  to  these  centres  to  see  for  them- 
selves electrical  appliances  of  all  kiVids  in  actual  operation, 
the  sales  resulting  therefrom  being  credited  to  the  re-scller 
concerned. 

Such  a showroom  and  demonstration  kitchen  lias  recently 
been  opened  at  43,  Part  Street,  Bristol,  where  a comj>rehen- 
sive  range  of  electric  fittings  is  on  exhibition  in  the  main 
showroom.  These  items  comprise  simple  and  elaborate 
types  of  electrical  lamp  fittings,  shades  and  lighting  acces- 
sories. There  is  also  an  array  of  electric  fires,  cookers, 
kettles,  domestic  irons,  jugs  and  boiling  plates,  while  ex- 
perts are  at  hand  to  demonstrate  the  use  of  vacuum  cleaners, 
washing  machines  and  similar  applications  of  the  “Silent 
Servant.” 

A feature  is  the  demonstration  kitchen — completely 
equipped  with  every  electrical  appliance  that  can  find  a 
place  in  assisting  the  housewife  to  run  her  establishment 
with  the  greatest  amount  of  ease  and  efficiency.  Here 
again,  trained  assistants  give  demonstrations  in  the  use 
of  electricity  for  cooking  dinner,  baking  bread  and  pas- 
tries, washing,  ironing  and  drying  clothes,  and  even  in  the 
irksome  cleansing  of  the  chinaware  after  meals. 

In  general,  this  new.  showroom  and  demonstration  centre 
at  Bristol  marks  a real  and  practical  attempt  to  educate 
the  British  public  in  the  more  general  use  of  electriciiv 
for  household  purposes,  and  the  result  of  this  movement  i* 
sure  to  be  to  the  mutual  interest  of  the  retailer,  the  supply 
authority  and  the  manufacturer. 


THE  ELECTRICAL  INDUSTRY  AND  UNEMPLOV 
MENT. 


The  joint  industrial  councils  of  the  electrical  industry, 
acting  for  the  cable  making,  electricity  supply,  and  con- 
tracting branches,  together  with  representatives  of  the 
assoens.  of  electrical  manufacturers,  the  wholesalers,  and  the 
E.D.A.,  have  discussed  the  present  conditions  of  unemplm* 
ment  in  relation  to  the  electrical  industry,  and  have  formu- 
lated measures  which  might  be  taken  to  secure  restoration 
of  finance  and  trade  within  the  industry  and  bring  about 
alleviation  of  unemployment.  As  a result  practical  schema 
on  behalf  of  the  electrical  industry  have  been  submitted 
the  Cabinet  Committee  on  Unemployment,  and  were  most 
favourably  received. 
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SWITCH  FUSES. 

Patent  Porcelain  Handles  Fitted  with  Q.B.  Links. 


W.  T.  Henley’s  Telegraph  Works  Co.,  Ltd.,  have  recently 
put  on  the  market  a very  useful  form  of  quick-break  discon- 
necting link,  which  consists  of  a copper  link  fitted  with  an 
auxiliary  blade  or  flipper  at  both  ends,  the  whole  being 
mounted  in  a heavy  porcelain  carrier  .which  is  interchange- 
able with  the  well-known  shrouded  fuse  carriers  manufac- 
tured by  this  company.  The  arrangement  provides  a simple 
means  of  disconnecting  under  load  where  it  is  impossible 
to  use  quick-break  knife  switches  owing  to  the  lack  of 
room.  For  instance,  they  are  now  being  largely  used  in 
feeder  pillars  and  sub-stations  where  the  saving  of  space 
is  an  important  feature.  We  understand  these  quick-break 
disconnecting  links  (patent  No.  102662/16)  can  be  supplied 
from  stock  in  all  sizes  from  60  amps,  to  500  amps,  for  use 
on  500  volt,  circuits. 

Messrs.  Henley’s  advise  us  that  they  are  prepared  to  send 
a complete  sample  link  for  demonstration  purposes  to  any 
engineer  interested,  while  an  illustrated  description  is  given 
in  Messrs.  Henley’s  List  W.O.i  (1st  edition). 


ELECTRICAL  ENGINEERING— FINAL  GRADE. 


Sotutions  to  Questions  set  at  the  1921  Examination  of  the 
City  and  Guilds  Institute . 


By  Edward  Hughes,  B.Sc.,  A.M.I.E.E. 

(Continued  from  page  598.) 

Q.  6. — Make  a diagram  showing  the  arrangement 
of  current  and  potential  transformers  and  watt-hour 
meters  to  measure  a three-phase,  supply  by  means  of 
two  single-phase  meters.  Derive  an  expression  for 
the  average  power-factor  in  terms  of  the  readings 
of  the  two  energy  meters;  At  what  power  factor 
will  one  meter  be  stationary  ? 

A.  6. — Instrument  transformers  are  generally  used 
when  the  current  exceeds  100  amperes  or  the  voltage 
-exceeds  600.  Current  transformers  are  usually  designed 
for  5 amps  in  the  secondary,  whilst  pressure  trans- 
formers generally  step-down  to  about  no  volts.  For 
/ heavy  currents,  a current  transformer  usually  takes 
the  form  of  a solid  copper  bar  supporting  but  insulated 
from  a laminated  iron  ring  wound  with  a number  of 
turns  of  comparatively  thin  wire.  The  copper  bar 
is  inserted  in  the  main  circuit,  whilst  the  secondary 
winding  is  connected  to  the  current  coil  of  the  meter  as 
shown  in  diagram. 

For  high  voltages,  the  pressure  transformers  are 
usually  oil-immersed  and  protected  by  H.T.  fuses. 


Fig.  9. 


The  L.T.  side  of  the  transformers  along  with  the  cores 
and  the  tanks  should  be  thoroughly  grounded  to  pre- 
vent high  potential  on  the  panels  in  case  of  insulation 
breakdown. 

Fig.  9 shows  the  connections  of  the  instrument 
transformers  to  two  single-phase  watt-hour  meters  for 
measuring  the  energy  in  a three-phase  circuit. 

If  IA  and  Ic  be  the  line  currents  in  A and  C respec- 
tively lagging  <p°  behind  the  phase  voltages  (assuming 
star  connection  of  alternator),  then  the  phase  voltages 
and  currents  are  as  represented  vectorially  in  Fig.  10. 
The  voltage  acting  across  from  B to  A in  Fig.  9 is  the 
vectorial  difference  between  and  Vh  and  is  repre- 
sented by  Fba  in  Fig.  10;  this  is  the  voltage  acting 
across  the  pressure  coil  of  meter  Wx.  Similarly  VHC  is 
the  voltage  across  the  pressure  coil  of  W2.  If  l be 


the  time  in  hours  during  which  the  load  is  kept  on  the 
circuit, 

energy  registered  by  Wl  = wx  * IA  VBAt  cos  (30-H p) 

watt-hrs. 

and  energy  registered  by  W2  = w2  = Ic  FBC  t cos  (30  — <P) 

watt-hrs. 

If  the  load  is  balanced, 

/A  = Ic,  and  VBA  = BRr 
■ cos  (30+4?)  = £.  = r (sA) 

• ' cos  (30-*)  w,  [ Y) 

_ cos  30.  cos  <t>  — sin  30.  sin  <f> 

" cos  30.  cos  <p  -f  sin  30.  sin  <f> 

/3  cos  <f>  — sin  <j> 

~ ^3  cos  ip  + sin  <f> 

.\  ^3“ (1  — r)  cos  <f>  = (1  +r)  sin  <f> 

3 (7^7)  cos!!  + = sln  V 

= I — cos 

cos3  </>{i  +.3  (^)2)  = 1 

I 

• • cos  ip 


+ 3 (;-;)• 


Hence  the  power  factor  can  be  calculated  from  the 
ratio  of  the  meter  readings. 

If  the  load  has  not  remained  constant,  the  P.F.  thus 
obtained  will  be  the  average  value. 

It  has  been  shown  above  that  the  energy  registered 
by  W1  is  given  by 

w,  = /a  ^ba  t cos  (30  + </>) 

If  <p  be  6o°,  then  cos  (30  + 60)  = cos  90  = o ; so 
that  no  energy  would  be  registered  by  Wx.  But  since 
cos  6o°  is  0.5,  it  follows  that  when  the  P.F.  of  the  load 
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is  0.5,  one  meter  is  stationary.  Should  the  P.F. 
fall  below  this  figure,  this  meter  would  rotate  back- 
wards, and  the  reduction  in  energy^registered  by  it 
should  be  subtracted  from  the  energy  registered  by 
the  second  meter  in  order  to  obtain  the  total  energy 
absorbed  by  the  load. 

(To  be  continued.) 


BOOSTER  AND  REACTANCE  CONTROL  FOR 
CONVERTERS. 

A series  of  tests,  carried  out  by  F.  T..  Hague,  of  the  * 
Power  Engineering  Dept,  of  the  Westinghouse  Electric 
and  Manufacturing  Co.  (U-S.A.),  and  reported  in  a recent 
issue  of  the  Electric  Journal,  gives  much  information 
concerning  ihe  relative  efficiencies  of  the  booster  type  con-. 
A’erter  anu  the  simple  converter.  It  is  a costly  matter  to 
make  these  tests  with  all  the  precautions  needed  to  ensure 
reliable  results,  much  testing  equipment  being  lequired,  and 
the  actual  expenditure  amounting  to  thousands  of  dollars 
in  the  case  of  a large  converter. 

The  voltage  range  of  a booster  converter  is  obtained  by 
the  ‘ boost1’  or  “buck”  of  the  auxiliary  machine,  and  it 
. has  often  been  stated  that  the  efficiency  of  the  seti  is 
lowered  seriously  by  increased  load  losses  when  the  booster 
is  excited.  The  results  of  the  present  tests  disprove  this 
contention,  and  show  that  in  the  case  of  a 6,000-ampere, 
60-cycle  booster  converter  having  a voltage  range  from 
230  to  290  volts  the  stray  losses  vary  by  only  a few  tenths 
of  one  per  cent,  over  the  whole  range  of  buck  and  boost. 
From  accurate  data  6n  the  magnitude  of  stray  losses  in  a 
converter  armature  when  working  at  maximum  boost  volt- 
v age  and  when  working  at  30^  per  cent,  full  load  wattless 
current,  it  is  possible  to  make  an  accurate  efficiency  com- 
parison between  the  booster  type  converter  and  the  simple 
converter,  in  which  voltage  regulation  is  obtained  by  draw 
ing  wattless  currents  through  an  external  reactance.^  The 
booster  is  merely  an  alternating  current  generator  of  high 
performance  characteristics,  and  it  is  found  that  the 
machine  efficiencies  with  booster  and  reactance  control 
respectively  do  not  differ  bv  more  than  a few  tenths  of  one 
per  cent,  at  full  load. 

The  difficulty  in  verifying  this  fact  experimentally  ’s  due 
to  the  fact  that  the  stray  losses  fnust  be  determined  bv 
taking  the  difference  between  the  efficiency  by  the  separate 
loss  method  and  the  efficiency  by  the  input — output  test. 
In  the  latter  test  it  is  only  necessary  to  take  simultaneous 
readings  of  three  single-phase  wattmeters  and  the  direct 
current  and  voltage,  but  two  quantities  of  the  magnitude 
of  100  (total  power)  must  be  necessary  in  order  to  deter- 
mine by  difference  the  losses  which  are  of  the  order  of  5 
per  cent.  ' The  fact  that  the  total  losses  are  so  small  makes 
it  more  important  than  ever  to  secure  the  highest  possible 
accuracy  in  the  readings  of  power  input  and  output.  The  main 
sources  of  error  are  : (1)  Accuracy  and  constancy  of  meters. 
(2)  Reading  errors  of  observers.  (3)  Load  variation  or 
swinging  inevitable  on  all  commercial  circuits  and  hardlv 
to  be  avoided  even  in  laboratory  tests.  (4)  Variations  in 
the  no-load  lasses  of  the  machine.  Mr.  Hague’s  tests  are 
remarkable  for  the  success  with  which  these  source^  of 
error  have  been  tackled.  Specially  trained  observers  must 
be  employed  on  such  tests,  and,  for  several  reasons,  it  is 
better  to  use  three  single-phase  wattmeters  than  a poly- 
phase instrument.  The  polyphase  , wattmeter  is  readilv 
subject  to  errors  in  conpect'ion  on  the  six-phase  diametral 
circuits  used  on  converters,  but  mistakes  in  connections 
are  not  likely  to  occur  where  single-phase  meters  are  used, 
and,  by  using  three  single-phase  meters,  observational 
errors  on  one  phase  have  a fair  chance  of* being  neutralised 
by  the  readings  on  the  other  two  phases. 

Tt  is  found  from  the  above  tests  that  the  full  load 
efficiency  of  a 60-cycle  booster  type  converter  does  not.  vary 
more  than  o."5  per  cent,  between  mid-voltage  and  the  ex- 
tremes of  buck  and  boost,  and  at  half  load  the  variation  is 


i only  0.55  per  cent.  On  25-cycle  supply  the  stray  losses  are 
yet  less.-  Thus*  the  60-cycle  booster  converter -obtains  its 
wide  flexibility  in  .oitage  range  and  other  desirable  operat- 
ing characteristics  Withefit  sacrifice  of  efficiency.  The  stray 
losses  increase  disproportionately  when  the  current  rises 
above  full  load  value ; also,  the  converter  is  essentially  a 
unity  power  factor  machine  and  must  be  operated  at  unity 
power  factor  if  its  full  efficiency  is  to  be  realised  and  its 
operating  maintenance  kept  within  low  limits. 

It  is  seldom  realised  that  a large  proportion  (roughly 
half)  of  the  full  load  losses  in  a converter  armature  are 
constant  and  not  subject  to  stray  losses.  The  latter  are 
incident  to  the  losses  in  three  separate  parts  of  a converter  : 
(1)  The  armature  iron.  (2)' The  armature  copper.  (3) 
the  HR  loss  in  the  direct  current  brushes.  Due  to  the 
rapid  increase  in  stray  losses  when  the  current  rises  above 
normal  full-load  value,  a converter  designed  for  a certain 
rating  (without  overload)  cannot  be  operated  with  Higher 
current  density  in  copper  and  brushes  without  real  sacrifice 
of  efficiency.  


TELEPHONE  LANGUAGE  UP-TO-DATE. 

(1) 

If  you  find  you  want  a typist,  a stenographer  or  clerk 
From  a hundred  other  applicants — Selector. 

When  you  find  her  at  your  elbow  and  your’e  going  to  “try  her  out” 
And  you  get  a closer  look  at  her — Inspector. 

If  she  brags  about  her  competence  and  quotes  certificates 
At  a hundred  miles  an  hour,  then  you  must — Tester. 

If  she  understands  your  lingo  and  her  taking’s  pretty  slick. 
Then  the  best  thing  you  can  do  is  to — Installer, 

And  Connector  to  your  Office  with  a Bell. 

(2) 

Every  time  you  think  you  want  her  (and  other  times  as  well) 

All  the  energy  required  is  just  to — Rtnger. 

If  she  doesn’t  come  immediately,  don’t  lose  your  bally  head. 
There’s  no  need  to  get  upon  your  desk  and— Howler. 

She  may  only  be  “ slow-acting  ” and  “ sluggish  to  the  core,” 

Or  maybe  with  some  Male  Jack  she  is- — Busy. 

She’s  sure  to  turn  up  sometime,  when  she  does  remember  this. 
You’re  a gentleman,  so  don’t — Transmitter  cheek. 

Though  you  know  she  knows  you  know  what  she’s  been  doing. 

(3) 

If  her  movements  they  are  languid  and  she’s  always  looking  bored, 
Then  for  Heaven’s  sake  do  something  to — Exciter. 

If  she’s  too  much  of  a hustler  and  rampages  like  a bull. 

Then  you’ve  got  your  work  cut  out  to — Regulator. 

If  she  slinks  into  your  office  half  an  hour  behind  her  time. 

Be  a sport — don ’t  let  her  think  that  you — Detector. 

But  if  she  gives'  y«Ki  impudence  and  tries  to  show  her  airs, 

Just  assert  yourself  and — \Yiper  back  to  Earth, 

And  let  her  see  you  mean  to  Supervisor. 

(4) 

If  some  bounder  in  the  office  wants  to  take  her  for  a walk 
And  she  doesn’t  like  his  movements,  then— Protector. 

If  she  runs  off  with  your  cheque  book  and  forges  up  your  name, 
And  vour  bank  sends  in  an  overdraft — Arrester. 

If  someone  dashes  in  your  office  with  work  no  one  else  will  do, 
Jerk  your  thumb  towards  her  door  and — Indicator. 

She  may  curse  you  but  she’ll  do  it , for  she  loves  the  man  who  rules. 
And  she’s  got  no  time  for  one  who  can’t — Controller. 

And  every  time  she  tries  to  talk  just— ^Interrupter. 

G.E.C. 


The  Electro-Harmonic  Society.— The  next  Concert  (Ladies 
Night)  will  be  held  in  the  Great  Hall,  Cannon  Street  Hotel,  on 
Friday,  November  11,  1921,  commencing  at  8 p.m.  Chairman, 
J.  S.  Highfield,  Esq.  (President  of  the  Institution  of  Electrical 
Engineers.)  I* 

Meetings.— The  Junior  Inst,  of  Engineers  will  meet  on  Friday, 
nth  inst.,  at  8 p.m. — Question  and  General  Discussion  evening. 
On  Friday  18,  at  7 p.m". — Annual  General  Meeting.  Friday  25, 
at  8 p.m.— Lecturette  : Electro-Magnetic  Instruments,— 

Problems  in  their  Design^  and  Construction.”  Demonstrations, 
etc.,  by  G.  F.  Shatter  (Member).  All  at  Caxton  Hall.  Also 
on  Saturday,  nth  inst,  at  2.30 — Visit  to  the  Locomotive  Sheds 
of  the  G.N.  Rly.  at  King’s  Cross. 
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SIMPLEX  CONDUITS,  LID., 
are  pleased  to  announce  a con 
siderable  reduction  in  the  prices 
of  ih.ir  Lighting  Fixtures,  and  at 
the  same  time  a generous  in- 
crease in  the  trade  discount.  For 
a very  considerable  time  the 
ipanuracture  of  Lighting  Fixtures 
has  plaved  an  important  part  ia 
the  activities  of  the  Company, 
not  only  for  private  houses,  but 
nlso  for  ships,  railways,  and  nil 
descriptions  of  public  building. 


LIGHTING  FIXTURES. 


144/-  Subj. 


An  art  catalogue  giving  a very 
comprehensive  range  of  all  types 
of  Electric  Lighting  Fixtures, 
including  Brackets,  Ceiling  and 
Semi-indirect  Fittings,  Pendants* 
Table  Lamps,  etc.,  is  available  t 
It  should  be. noted  that  special 
attention  is  paid  not  only  to  the 
design  of  the  Fixtures  but  also 
a to  their  mechanical  require 

ments. 

List  No.  860  on  request. 

GARRISON  LANE, 


SIMPLEX  CONDUITS,  LTD  BIRMINGHAM.' 

LONDON:  113-117,  CHARING  CROSS  ROAD,  W.C. 

AND  AT  MANCHESTER,  GLASGOW,  NEWCASTLE,  BRISTOL,  LIVERPOOL,  SWANSEA,  LEEDS,  CARDIFF,  SHEFFIELD,  NOTTINGHAM 

IPSWICH  AND  DUNDEE. 


BUSINESS  NECESSITY  ! 

THE  EQUIPMENT  OF  OFFICE 
OR  FACTORY  IS  INCOMPLETE 

Western*  Electric 

jjU-  W I ' Interphones 

; ^ With  such  a system  the  busy  man  can  keep  in  touch 

| with  every  part  of  his  plant  and  can  connect  with 

I any  section  by  simply  pressing  a button. 

J Our  range  of  these  intercommunication  instruments  is 

COMPLETE. 

Our  staff  of  Telephone  Engineers  is  always  ct  the  di&poeel 
of  our  customers  to  absolutely  impartial  advice  on  all 
telephone  matters . 


Writ*  us  for 
hull  particulars 


MsTttwEkeTrfe  Cmpaft^LmUd. 


V«fa:  N98TH  WOOLVKX 
LONDON,  E 
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We  believe  “ Henley”  Tape 
(No.  504)  to  be  the  lowest 
in  price  and  the  highest  in 
quality.  Ask  for  Sample 
and  Trade  Price  and  see  if 
you  do  not  agree  with  us. 


'Henley 


T 


a p e 


“Henley”  Tape  (No.  504)  is  a 
high  grade  “sticky”  tape  which 
easily  conforms  to  the  War  Office 
Adhesion  Test. 


W.  T.  Henley's  Telegraph  Works  Co.  Ltd./ 
Blomfield  Street,  London,  E.C.2. 


ARE  YOU  READY? 


A©  C°^ves?  " Wit*> 


■'°CuSto<"^?  ,o4  ‘oV4 

GO 

Send  for  Samples 
to 

The  BRITISH  ELECTRICAL  DEVELOPMENT  ASSOflAHON, 

Hnmpdon  House,  84,  Kingswty,  London.  W.C.2. 


HIG,GS@BR0S 


Electric  Motor 
Specification 

No.  7. 


WOULD  YOU  LIKE  A COPY  ? 


SAND  PITS 

“ HIQBRO.”  B’HAM 


BIRMINGHAM. 

CENTRAL  1648  BCH.  EX. 


265,  STRAND,  LONDON,  W.C.2 


CITY  5956. 
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Electricity  is  published  every  Friday,  and,  if  ordered,  is  on  sale  at  the 
principal  Railway  Station  Bookstalls  and  Newsagents  on  that  diy-  Zt 
lias  a war y large  aale  throughout  the  United  Kingdom,  as 
wall  as  in  tha  British  Colonies  and  Abroad. 

The  Bditor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  necessarily  identify  himself  with 
their  views. 

Questions  to  which  an  answer  is  required  must  be  accompanied  by  a 
2d.  stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer 
will  probably  appear  in  the  paper.  ^ 

New  advertisements  for  the  displays  columns  and  alterations  to 
existing  ones  moat  reach  tho  publishing  offloa  not  later  than 
the  first  post  Tuesday  morning,  in  order  to  be  in  time  for  the 
issue  of  the  following  Friday.  This  is  important.  Rate  quoted  on  appli- 
cation. Subscription : 17s.  6d.  a year,  9a  half-year,  4s.  6d.  a quarter  in 
advance,  postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  9.  Rentxll  avd  Co.,  Ltd., 
36*39,  Maiden  Lane,  London,  W.C.2.  Telephone,  No.  2460  Gerrard. 


Current  Topics. 


The  results  of  the  recent  municipal  elections  in  the 
provinces  at  all  events  provide  an  object  lesson  to  the 
more  militant  representatives  of 
The  Object  disaffected  Labour.  Wherever 

Lesson.  Labour  succeeded  in  securing*  a 

foothold  at  previous  contests,  the 
local  expenditure  has  gone  up  by  leaps  ?lnd  bounds,  and 
rates  have  risen  beyond  the  capacity  of  the  average 
citizen  to  pay.  As  a natural  result  Anti-Waste  candi- 
dates, whether  Liberal  or  Conservative,  or  any  other 
denomination,  had  it  all  their  own  way  at  the  polls. 
Personally,  I am  of  the  opinion  that  politics  should  not 
enter  into  municipal  contests  at  all.  'Hie  object  of  such 
elections  is  to  select  suitable  representatives  for  the 
local  government  of  the  city  or  town,  as  the  case  may 
be,  and  what  is  really  wanted  in  every  case  is  a Council 
of  good  business  men,  with  experience  of  the  public 
utilities  they  have  to  control,  and  local  sympathy  with 
schemes  for  the  improvement  of  the  rateable  district. 


Unfortunately,  good  business  men  fight  shy  of  muni- 
cipal candidature;  they  will  not'face  the  thankless  task 
of  mob  oratory,  heckling,  and  public  insults  which  are 
incidental  to  most  modern  municipal  elections.  More- 
over, they  have  better  use  for  their  valuable  time  than 
attending  Council  meetings  and  wrangling  with  local 
busvbodies  over  tramway  and  street  lighting  matters, 
the  proper  cleansing  of  the  streets,  the  improvement  of 
slum  areas,  and  similar  urgent  problems  of  our  modern 
populous  centres.  As  a result  the  local  busvbodies 
with  individual  axes. to  grind  have  the  field  pretty  much 
to  themselves  when  November  comes  along,  and  of  late 
years  the  extremists  of  the  Labour  party,  who  do  not 
rpally  represent  the  general  opinion  of  the  average 
working  man  at  all,  have  been  able  to  capture  quite  a 
respectable  number  of  seats,  and  have  used  their  tem- 
porary power  to  best  advantage  during  their  term  of 
office. 


However,  public  opinion  is  bound  to  find  practical 
expression  sooner  or  later,  and  the  recent  elections  with 
their  results  are  a case  in  point.  Incidentally,  it  is  sig- 
nificant of  the  fact  that  the  saner  elements  in  Labour 
circles  are  beginning  to  assert  themselves,  that  at  one 
Northern  meeting,  when  a candidate  was  asked  bv  one 
of  the  crowd,  “ Why  are  we  unemployed?  ” and  aptly 
retorted,  “ Because  you  have  had  over  2,000  strikes  in 
two  years,”  his  reply  was  received  with  marked 
approval  by  a large  gathering,  in  which  the  unemployed 


element  largely  preponderated.  It  is  also  a healthy 
sign  that  the  Labour  representatives  at  a recent 
important  conference  in  London,  sitting  to  consider  how 
best  to  bring  about  a revival  in  the  electrical  industry*, 
expressed  their  willingness  to  co-operate  in  any 
schemes  and  to  encourage  the  workers  they  repre- 
sented to  put  forward  their  best  endeavours  to  that  end. 


In  the  circumstances,  and  seeing  that  the  various 
schemes  for  reviving  trade  now;  being  considered  by  the 
Government  are  calculated  to  benefit  the  electrical 
industry  in  general,  it  is  doubly  unfortunate  that  . Mr. 
W.  J.  Webb’s  official  pronouncement  in  the  official 
organ  of  the  E.T.U.  should  constitute  a direct  appeal 
to  all  electrical  workers  to  abolish  the  capitalistic 
system  and  revert  to  “ chattel  slavery.”  In  short,  Mr. 
Webb  advises  his  readers  to  follow**  the  example  of 
Russia  and  adopt  Bolshevism,  with  all  its  proved  draw- 
backs and  miseries.  Surely  trades  unionism  in 
general  and  electrical  trades  unionism  in  parti- 
cular is  worthy  of  saner  and  more  intelligent  precepts 
than  those  emanating  from  the  headquarters  of  our  very 
owm.  Unicn.  As  the  premier  and  most  modern  branch 
of  the  engineering  industry  it  is  up  to  us  to  set  an 
example  to  the  rest  of  the  industrial  community,  and 
this  is  decidedly  nA  the  kind  of  example  needed  at  the 
present  time. 


It  is  very  unfortunate  that  progress  to-day  depends 
so  much  on  preliminary  oratory.  Our  very  Government 
is  founded  on  orator)',  and  the  man 
Too  Much  wbo  can.  make  a rattling  good 

Talkee  Talkee.  speech,  or  face  any  sort  of  a crowd, 

and  deliver  an  address  on  a given 
/ subject,  is  almost  sure  to  make  good,  whether  he  knows 
his  subject  or  not.  On  the  other  hand,  the  capable  man 
who-  can  do  things,  or  get  things  done,  is  very  often 
a poor  or  indifferent  speaker,  troubled  with  stage  fright 
and  incapable  of  stringing  half  a dozen  words  together 
effectively  wdien  faced  w*ith  an  audience.  As  a result, 
there  is  far  too  much  preliminary  speech-making,  con-' 
ferences,  and  political  discussion  over  every  new  scheme 
put  forward  for  the  amelioration  of  our  national  fife. 


The  new  Government  scheme  for  guaranteeing  cer- 
tain important  railwiay  electrification  and  tube  exten- 
sion plans  is  a case  in  point.  Unemployment  is  rife; 
it  is  one  of  the  most  pressing  and  distressful  prob- 
lems of  the  day,  yet  the  House  is  still  debating  the 
preliminaries  when  a prompt  start  could  be  made  to- 
morrow if  they  once  gave  the  word  to  go.  One  can 
quite  understand  that  where  public  expenditure  is  con- 
cerned every  care  is  necessary  to  safeguard  the  public 
interest,*  but  here  we  have  a scheme  put  forward  by 
some  of  the  leading  railway  authorities  which  does 
not  call  for  the  actual 'expenditure  of  a penny  piece  by 
the  State,  only  certain  straightforward  guarantees  in 
the  matter  of  competition,  which  any  trading  corpora- 
tion has  a right  to  expect  before  it  risks  its  share- 
holders’ money.  Let’s  cut  the  cackle  and  get  on  with 
the  job. 

““  JOHN  E.  RAWORTH  & MOSS. 

7S’  ^WESTmInsItER*  S.W.l.  Chartered  Pataats  A«aa*a 


a 


Digitized  by  u.ooQie 


* 


622 


ELECTRICITY. 


November  ii,  1921. 


We  are  all  interested  in  finding  a way  out  of  the 
present  trade  impasse  created  by  high  manufacturing 
costs  and  topsy-turvy  exchanges. 

Contracts.  To  suggest  that  our  workers  should 
. labour  twice  or  three  times'  as  long 
as  the  German  workman  in  order  to  secure  equivalent 
output  on  a value  basis,  or  that  they  should  accept  very 
much  lower  wages  for  the  same  w'orking  hours  when 
the  cost  of  living  remains  at  the  present  level,  are 
obviously  absurd  proposals.  The  British  workman 
must  live,  and  live  decently  if  he  is  to  do  good  work 
and  maintain  the  quality  of  British  goods.  At  the 
same  time,  wie  cannot  hope  to  regain  our  industrial 
supremacy  in  the  face,  of  such,  one-sided  competition 
unless  wie  make  some  concession  by  wav  of  a compro- 
mise, in  order  to  attract  once  more  that  share  of 
export  trade  which  is  now'  going  to  those  countries 
where  the  exchange  is  so  materially  in  favour  of  the 
worker. 


In  this  connection  a rather  novel  suggestion  is  made 
by  one  of  my  contemporaries,  Engineering  Production. 
Briefly,  the  scheme  is  as  follow's  : Assume  that  a cer- 
tain contract  is  to  be  let,  and  judicious  negotiation 
ehats  the  fact  that  it  can  be  seared  at  a maximum 
figure  of  10,000,  of  which  sum,  say,  one-third  would 
ultimately  accrue  to  the  actual  producers  in  the  form  of 
wages.  The  particular  employees  interested  should  be 
acquainted  with  the  facts,  and  their  individual  shares 
in  the  wages  allocation,  worked  out  in  accordance  with 
Palpation  in  the  work  to  be  done. 
With  the  offer  of  the  job  at  so  much,  each  mao  would 
be  m a position  to  say  whether  he  was  prepared  to 
undertake  his  s^hare  at  the  price  available,  and  it  would 
then  rest  with  their  co-operative  effort  to  get  the  con- 
tract executed  in  as  short  a time  as  possible,  thus  ensur- 
ing a proportionately  higher  rate  per  man  per  hour  or 
per  day  as  the  case  may  be.  If  circumstances  were 
iavoiirable  the  estimated  time  for  such  a job  might  be 
well  beaten  to  the  men’s  benefit,  or,  if  exceeded,  the 
corresponding  loss  offset  against  a similar  contract 
executed  subsequently.  Although  founded  on  payment 
P-  r?su,t®*  so  obnoxious  a principle  to  the  Labour  ex- 
tremist, the  scheme  has  much  to  recommend  it  bv  wav 
or  an  attempt  to  revive  industry. 


public,  and  there  is  no  doubt  that  the  leading  motpring 
associations  will  use  their  influence  in  the  direction  of 
preventing  dazzle  now  that  the  requirements  to  be 
fulfilled  are  more  explicitly  stated. 

Elektron. 


AUSTRALIA. 


Australia  is  endeavouring  to  stimulate  manufacturing 
enterprise  within  her  boundaries  by  high  customs  tariffs; 
the  proposed  duty  on  electrical  appliances  is  30  per  cent. 
ad  valorem  British  preferential,  and  40  per  cent,  general, 
and,  as  Mr.  S.  \Y.  B.  McGregor  points  out  in  his  report 
on  the  economic  and  commercial  situation  (H.M.  Stationery 
Office,  2s.  9d.),  the  manufacture  of  electrical  machinery 
and  goods  is  at  present  in  its  infancy,  but  developments  on 
a fairly  large  scale  are  pending.  Important  British 
interests  are  rightly  associated  with  the  development  of  the 
electrical  industry  in  Australia,  but  it  remains  to  be  seen 
to  what  extent  complete  apparatus  can  be  produced  in 
Australia  in  a highly-specialised  industry  depending  tor 
economic  success  on  mass  production  and  continued 
adoption  of  improvements  which  naturally  originate  in  the 
large  centres  of  production.  v 

This  development  necessitates  a supply  of  labour  of  the 
right  kind,  equitable  conditions  and  the  provision  of  cheap 
electrical  energy.  To  the  latter  end  the  Commonwealth 
Government  is  prooeding  with  comprehensive  hydro-electric 
developments  in  conjunction  with  the  electrical  development 
of  the  brown  coal  deposit1  of  Victoria.  The  Victorian  Elec- 
tricity Commission,  being  composed  of  business  men,  appre- 
ciate the  necessity  of  low  capital  cost  to  enable  the  electrical 
supply  to  be  cheap,  but,  according  to  w’hat  we  read  in  the 
Press  (the  Industrial  Australian  and  Mining  Standard  ha* 
recently  been  dealing  fully  with  the  question),  it  appears 
that  a large  number  of  the  population  is  obsessed  by  the 
idea  that  all  the  necessary  plant  should  be  manufactured 
in  Australia,  whatever  the  cost,  as  a means  of 
relieving  unemployment,  which  is  as  bad  in  Australia  if 
not  worse  than  it  is  here.  Apparently,  even  the  100,000 
for  turbo-generators  to  C.  A.  Parsons  and  Co.,  and  the 
f°r  coal  handling  plant  to  Fraser  and  Chalmers* 
Engineering  Works  are  grudged. 

Economics  are  apparently  less  understood  by  the  Aus- 
tralian masses  than  by  those  in  the  islands,  and,  judging 
by  what  we  read,  w’e  should  imagine  that,  instead  of  pros- 
perity and  the  turning  of  Australia  into  a large  manufactur- 
ing country,  it  is  more  likely  to  lose  the  benefits  of  a fairly 
promising  start,  arid  slide  back  to  a species  of  barbarism. 


TME  “ SKATOSKALO  ” BOILER  SCALING  TOOL 


In  this  issue  a summary  is  given  of  the  third 
interim  report  presented  by  the  Departmental  Com. 

mittee  on  Lights  on  Vehicles. 

w 0ti£.£?r  This  report  &oes  a considerable 
Headlights.  distance  further  than  the  previous 
ones  issued  by  the  Committee, 
and  its  conclusions  are  broadly  similar  . to  those 
arrived  at  in  recent  discussions  before  the  Illuminat- 
ing Engineering  Society  and  other  bodies.  Every- 
one will  admit  that  the  complete  elimination  of 
glare  is  extremely  difficult,  and  the  Committee  have 
probably  done  wisely  in  not  recommending  very 
detailed  legal  regulations.  The  authoritative  endorse- 
ment of  the  conditions  to  be  aimed  at  in  an  ideal  head- 
light should  have  a good  effect,  and  the  plan  of  issuing 
certificates  to  approved  forms  of  headlights  seems  a 
good  eme.  The1  w hole  question  is  naturallv  one  of  per- 
sonal interest  to  motorists  as  well  as  to  the  general 


For  the  removal  of  hard  scale  in  boilers,  fhe  “Ska  to- 
skalo”  patent  pneumatic  scaling  tool  is  a device  which  has 
proved  successful  in  practice,  and  some  details  may  there- 
fore be  of  interest.  The  tool  is  made  in  types  suitable  for 
every  make  of  boiler,  as  well  as  for  the  purpose  of  ' re- 
moving encrustations  and  rust  from  all  iron  and  steel  work. 

The  fundamental  principle  of  most  of  the  types  is  the 
provision  of  a piston  (or  pistons)  with  staggered  head 
worked  bv  compressed  air  so  as  to  deliver  blows  on  the 
scale  at  the  rate  of  about  10,000  per  min. 

Owing  to  the  sharp  cutting  edges  of  these  pistons  ami 
the  tremendous  vibration  caused  by  the  blows,  the  scale 
te  rapidly  removed  without  damage  to  the  material  operated 
upon. 

The  follow  ing  are  particulars  of  some  of  the  types  : - 

Type  "A”  is  suitable  for  Lancashire,  marine,  loco 
boilers,  etc.  It  is  a hammer-shaped  tool  with  staggered 
piston  and  outer  shell,  and  requires  an  air  pressure  of 
about  60  lb.  per  sq.  in.,  and  is  also  adapted  for  scaling 
flat  surfaces  and  for  removing  rust  from  iron  and  steel 
work.  The  piston  is  fitted  with  a removable  bush,  so  that 
when  worn  replacement  is  an  easy  matter.  An  alternative 
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chisel-shaped  piston  can  be  also  used  with  this  tool,  and 
has  the  advantage  that  it  can  be  dug  right  into  the  scale 
wherever  the  encrustation  is  particularly  heavy. 

For  scaling  water-tube  boilers,  type  “E  ” is  made  in 
various  sizes  according  to  the  diameter  of  tubes,  and  con- 
sists of  a cylindrical  body  with  three  pistons  arranged  so 
as  to  act  directly  on  the  fqce  of  the  scale.  After  inserting 
the  tool  in  the  boiler  tube  the  compressed  air  is  turned  on, 
and  the  three  pistons  deliver  'blows  with  great  rapidity. 
The  tool  is  moved  up  and  down  the  tube  as  required. 

Type  “F  ” is  specially  designed  for  the  removal  of  scale 
from  the  outside  of  fire  tubes,  and  consists  of  a cylindrical 
body  with  a double-acting  vibrator.  The  vibration  caused 
by  this  (10,000  -blows  per  min.)  rapidly  removes  the  scale, 
leaving  the  tubes  clean  and  undamaged. 

Type  “B  ” has  been  designed  for  removing  scale  and 
other  deposits  from  curved  or  bent  tubes.  It  follows  some- 
what  the  principle  of  the  “ E *’  type,  but  has  all  its  three 
pistons  in  the  same  plane.  It  is  fitted  with  a -ball  joint, 
and  the  fact  that  this  latter  is  attached  to  a flexible  air 
supply  gives  this  tool  a wide  radius  of  action.  We 
understand  a firm  of  transformer  manufacturers  have  used 
it  with  success  for  removing  rust  from  the  inside  of  trans- 
it r»hps  previous  to , assembling. 

Type  “R  ” is  for  removing  carbon  from  retort  pipes,  etc. 
It  is  fitted  with  three  pistons  and  is  of  special  value  in 
large  pipes  where  deposits  are  heavy. 

The  angle  tool  type  “A-A.”  is  a development  of  type 
“A,”  but,  as  its  name  implies,  it  can  be  worked  at  a great 
variety  of  angles.  It  is  fitted  with  a special  chisel-shaped 
head,  and  is  especially  valuable  for  removing  rust  and  scale 
from  nooks  and  corners  which  could  not  be  reached  con- 
veniently by  hand.  1 

Full  particulars  can  be  obtained  from  the  rtiaker,  Mr. 
Frank  Gilman,  'Wilders  DriVe,  Warwick  Road,  Birming- 
ham. 


MOTOR-CAR  HEADLIGHTS. 


A Third  Interim  Report  has  just  been  issued  by  the 
Departmental  (Ministry  of  Transport)  Committee  on  Lights 
on  Vehicles.  The  Committee  has  continued  its  study  of 
the  allied  problems  (i)  the  conditions  constituting  dazzle, 
and  (2)  the  requirements  of  a safe  driving  light.  The  pre- 
vention of  dazzle  under  all  circumstances  is  regarded  as 
impracticable ; in  many  cases,  however,  dazzle  is  due  to 
faulty  adjustment  of  lamps-  Over  one  hundred  lamps  and 
devices  to  avoid  dazzle  have  been  tested.  Many  show  great 
merit,  but  none  fulfills  completely  the  conditions  demanded 
in  an  ideal  headlight.  Such  conditions  are  outlined  in  an 
appendix  to  the  report.  The  mai’n  beam  should  have  (a) 
a minimum  range  of  150  feet  and  a maximum  of  300  ft., 
(b)  a minimum  width  of  30  ft.  and  a maximum  height  of 
4 ft.  from  the  ground  at  150ft.  from  the  lamp,  (c)  the  lower 
edge  impinging  on  the  read  not  more  than  50  ft.  from  the 
headlight,  (d)  the  field  free  from  dark  patches  and  reason- 
ably uniform  illumination  or  good  gradation.  In  addition 
to  the  main  beam  there  should  be  a field  of  diffused  light 
with  a forward  range  not  less  than  50  ft.  dr  less  than  25  ft., 
with  a lateral  divergence  at  the  road  surface  of  at  least 
20  ft.  at  a distance  of'  5 ft.  forward  from  the  face  of  the 
lamp.  Particulars  of  the  R.A.C.  disc  for  testing  illumina- 
tion are  also  given. 

These  conditions  are  out  forward  as  an  indication,  and 
not  as  regulations.  The  Committee  consider,  however, 
that  regulations  restricting  dazzle  to  a modified  extent 
should  be  laid  down  on  such  lines  as  to  permit  of  the  use 
of  existing  lamps  if  adapted,  by  the  use  of  frosted  glass, 
'*tc.,  to  diffuse  light  above  a height  of  4 ft.  from  the  ground. 
It  is  not  considered  practicable  at  present  to  prescribe 
minimum  illumination  as  -compulsory,  though  one  of  the 
members  (Mr.  XV.  G H oward  Gritton,  M.P.)  dissents  from 
this  conclusion.  / ‘ 

In  ant  case  compliance  with  regulations  will  demand 
the  co-operation  of  makers  of  lamps  and  motorists,  as  their 
enforcement  bv  the  police  will  present  difficulties.  It  is 


also  suggested  that  manufacturers  should  be  able  to 
submit  lamps  to  official  organisations  and  authorities  who 
would  be  empowered  to  issue  certificates  of  approval. 

Other  comments  refer  to  swivelling  headlights,  which 
should  not  be  permitted,  although  lamps  may  be  tilted 
downwards  in  order  to  mitigate  dazzle  provided-  that  all 
headlights  move  simultaneously.  Inspection  lamps  are 
permitted  provided  they  are  only  used  when  the  vehicle 
is  at  rest.  1 


QtMtwri  aai  Answers  by  Practical  iha. 

StTLZS. 

Questions:  We  invite  our  readers  to  send  us  questions,  ‘preferably  on 
technical  problems  that  have  arisen  in  actual  practice.  Questions  which 
ue  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  " Answers  to  Correspondents  " or  replies  will  be  invited  from  our 
readers . One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column. 

Answers  : A fee  of  10#.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5*.  fojr  the  one  we  select  as  second  best. 
In  judging  the  replies,  importance  wtll  be  attached  to  dearness  and  con- 
ciseness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply , if,  in  his  opinion,  the  answers 
received  do  not  -possess  sufficient  merit..  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclose  stamped 
addressed  envelope. 

Writs  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a " nom  de  plume.”  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Bdttor's  decision 
is  final. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  the  most  times 
during  the  next  twelve  months. 

The  words  “ Questions  and  Answers' 1 or  ” Q ” and  '*  A '*  should  be 
placed  at  the  top  left-hand  corner  of  all  letters  intended  for  this  column. 


Question  No.  128. 

Is  it  possible  to  measure  the  insulation  resistance  of  a 
three-wire  system  without  interrupting  the  service?  If 
so,  will  you  please  explain  to  me  how  this  would  be  done. — 
“Tester.”  , 

Question  No.  129. 

I wish  to  make  an  electric  kettle  for  use  on  a single- 
phase, 230  volt  supply.  I would  appreciate  any  details 
that  will  enable  me  to  do  this. — “Jointer.” 

( Replies  to  Questions  Nos.  128  and  129  must  be  received 
not  later  than  November  2 6,  1921.) 

Answers  to  Questions. 

Question  No.  125. , 

How  would  you  calculate  the  number  of  turns  in  the 
stator  windings  of  an  induction  motor?  It  is  presumed 
that  a few  of  the  factors  are  known,  such  as  speed, 
voltage,  frequency,  etc. — “S.  H.  Adams.” 

Replies  To  Question  No.  125. 

The  first  prize  (10s.)  has  been  awarded  to  ” D.  J. 
Wilson  V for  the  following  reply  : — 

It  has  been  decided  to  deal  with  the  stator  design 
of  a 40  b..h.p  motor,  750  revs,  (svnchfonous  speed) , 
frequency  50  cycles  per  sec.,  three-phase,  star  con- 
nected, suitable  for  operation  on  a 550  volt  system 

The  particulars  supplied  are  scanty,  so  that  it  is 
necessary  to  plo,  the  equation 

r = b 

1 Plxr.p.m . 

from  examples  in  practice,  by  plotting  C vertically 
and  b.h.p.  horizontally. 

b.h.p.  = brake  herse  power. 
r.p.m.  =revs.  per  mirute. 

d =dia.  of  stator  bore. 

I = length  of  stator  core. 
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-=2.806. 


From  such  a curve  the  value  of  C must  be  interpolated, 
which  in  this  case  will  be,  say,  0.000019.  From  this  the 
stator  bore  can  be  determined  since  we  know  the  speed 
and  output. 

If  C = then  d'l  = 

d?  I X r.p.m . 0.000019  X 750 

All  manufacturers  have  stock  sizes  of  laminations,  sp 
that  it  is  just  a matter  of  selecting  a suitable  diameter 
^and  building  up  to  the  required  length.  We  will  use 
stator  laminations  with  a core  diameter  of  16.75  inches. 
With  an  all-round  air  gap  of  0.030  this  will  give, us  a 
rotor  diameter  of  16.69  inches.  Allowing,  say,  10  per 
cent,  for  the  insulation,  this  gives  a length  of  10.9  inches. 

- r.p.m.  No.  of  poles  ,,  , ,, 

Frequency  = x — , so  that  the  re- 

quired' number  of  poles  is  8. 

, . ...  Circ.  of  stator  bore  , , ,. 

Stator  pole  pitch  =*? *: 1 i — substituting 

r 1 Number  of  poles.  • 0 

we  get  that  the  stator  and  rotor  pole  pitches  are  6.578 

inches  and  6.555  inches  respectively. 

Generally  speaking,  with  the  stator  the  number  of 
slots  per  pole  per  phase  is  three,  which,  in  an  eight  pole 
machine  means  24  slots  per  phase,  in  all  72  slots. 

The  number  of  slots  is  usually  higher  in  the  rotor 
than  the  stator,  and  must  be  so  chosen  as  to  have  no 
common  factor  in  order  to  avoid  “ cogging/'  Unfortun- 
ately this  is  impossible  in  3-phase  wound  rotors. 

The  makers’  standard  also  help  to  select  the  number 
of  bars  in  the  rotor. 

The  flux  in  the  air  gap  must  be  assumed ; for  normal 
conditions  this  will  vary  from  20,000  to  25,000  lines 
per  square  inch.  In  considering  the  gap  area  we 
average  the  area  of  the  stator  and  rotor  pole  faces, 
less,  of  course,  the  slot  openings  in  each  case. 

In  our  case  the  area  of  the  stator  pole  face  is  55.78 
square  inches  and  that  of  the  rotor  54.3  square  inches, 
which  gives  an  average  of  55.04  square  inches. 

By  assuming  a value  of  21,750  lines  per  square  inch, 
we  have  a total  flux  of  21,750x55.04  lines. 

The  formula  for  induction  motors  is : — 

4.44  N X t X./  X k 


E = 


10° 


Where  E =back  e.m.f.  per  phase. 

X = total  flux. 

t = number  of  turns  per  phase. 

/ = frequency  of  system. 
k =distributed  winding  factor  value  0.95. 

If  we  assume  a stator  copper  loss  of,  say,  5 per  cent., 
the  value  of  E will  become  303  volts.  By  transposing 
we  get 

_ * . £ X io8 

Number  of  turns  per  phase  = 


4.44  N x / x k 


303  X 10* 


= 120  turns. 


4.44  x (21,750  x 55)  X 50  X 0.95 

The  number  of  conductors  per  phase  is  therefore 
120x2=240.  It  is  essential  that  this  number  be 
divisible  by  the  number  of  slots  per  phase,  in  this 
case  24. 

The  value  of  B must  be  corrected  and  the  number 
of  turns  re-calculated  if  the  number  of  conductors  is 
not  divisible  by  the  number  of  slots  per  phase. 

The  current  taken  by  a three-phase  motor  is  given  by — 
Cm  746  x b.p.h. 

~ 3 X V X Cos  <t>  X 7] 


Where  C = current. 

b.h.p.  = brake  horse-power 
V = phase  voltage. 

Cos  <f>  =power  factor,  say  0.85. 

7]  = efficiency,  say  0.87. 
from  which  C =42  amps. 

The  output  in  watts  =40  x 746  =29,840,  so  that  with 
an  efficiency  of  87  per  cent,  the  input  will  be  34,300 
watts.  This  makes  the  stator  C2R  loss  572  watts  per 
phase  and  the  resistance  per  phase  (hot)  = 572  /422  = 
0.3243  ohms. 

The  coils  must  next  be  carefully  drawn  to  scale  and 
the  length  of  wire  required  per  phase  carefully  estimated. 
From  a wire  table  we  then  find  a suitable  diameter 
which,  when  of  the  required  length,  has  a resistance  of 
°*3243  ohms  when  at  a temperature  of,  say,  40°  Cent. 
The  dimensions  of  the  slots  is  next  determined,  allowing 
for  10  wires  and  slot  insulation,  but  here  again  stock 
sizes  may  assist. 

Throughout  the  design  the  thing  to  do  is  to  make 
use  of  standard  size  punchings,  slots  etc. 

D.  J.  Wilson. 

The  Second  Prize  Winner's  reply  will  be  published  in 
due  course. 


MARKING  TOOLS  BY  ELECTRICITY. 

With  a view  to  enabling  tools  to  be  marked  easily  with 
identification  letters,  with  the  name  or  number  of  the 
machine  or  snop  tc  which  they  belong,  or  with  the  name 
of  their  owner,  the  A.E.G.  have  placed  on  the  market  a 
simple  equipment  by  which  any  desired  lettering  or  wording 
can  be  inscribed  on  any  metal  article  in  ordinary  char- 
acters and  at  the  speed  of  ordinary  writing.  A small  trans- 
former of  about  1 kw.  rating  is  used  to  supply  alternating 
current  at  about  1.5  volts  on  the  secondary  side,  the 
primary  being  wound  for  any  pressure  up  to  500  volts. 
One  secondary  terminal  of  the  transformer  is  conntected  to  a 
metal  table  on  which  lies  the  tool,  etc.,  to  be  marked.  The 
other  secondary  terminal  is  connected  bv  flexible  cable  to  a 
pointed  electrode  which  is  used  for  “writing.”  This  elect- 
rode is  carried  in  a water-cooled  handle;  it  is  easily  renew- 
able, and  can  be  sharpened  by  filing  before  renewal  becomes 
necessary.  Six  tappings  are  provided  in  the  transformer 
winding  so  that  the  secondary  pressure  can  be  regulated  to 
suit  the  size  and  depth  of  the  characters  to  be  inscribed. 

When  the  movable  electrode  is  brought  into  contact  with 
the  tool  lying  on  the  fixed  electrode,  the  local  heating  pro- 
duced (as  in  point-welding)  causes  the  metal  of  the  tool  to 
be  melted  to  a small  depth.  Naturally  the  “p/en”  is  not 
allowed  to  stick  to  the  work,  and  the  depth  of  the  char- 
acters formed  is  regulated  by  the  tapping  used  and  by  the 
manipulation  of  the  movable  electrode. 

Compared  with  etching  and  stamping,  which  are  alter- 
native methods  of  marking  tools,  the  new  process  is  quicker 
and  simpler.  It  avoids  the  risk  of  error  which  so  often 
creeps  in  where  separate  metal  stamps  are  used  and  it 
avoids  the  shocks  imposed  by  the  use  of  stamps.  In 
particular,  the  sharp  cuts  formed  by  stamps  are  very  liable 
to  initiate  cracks  in  hardened  metais,  and  the  risk  is  quite 
obviated  by  the  electrical  process.  Etching  is  a messy 
process  which  generally  involves  more  or  less  damage  in 
places  where  marking  is  not  required.  The  average  power 
consumption  of  the  new  equipment  is  said  not  to  exceed 
400  watts.  ’ 


Etefro-Plating  and  Elfctro-DtpoUtian.— The  full  report 
of  the  Symposium  and  General  Discussion  on  the  above,  held 
by  the  Faraday  Society  (10,  Essex  Street.  W.C.2),  at  Sheffield, 
iii  November,  1920,  can  be  obtained  for  10s.  6d. 
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THE  LiGH'l  1NG  OF  COVENT  GARDEN  MARKETS. 

C\»wnt  Garden  Markets  comprise  a number  of  separate 
buildings  and  areas.  The  Central  Market  is  well  known  to 
most  Londoners  and  is  an  object  of  interest  to  many  visitors, 
mainly  owing  to  its  central  arcade  with  ,its  retail  simps  for 
flowers  and  fruit.  The  Markets  also  comprise  the  Potato 
and  Apple  Markets,  the  ’Foreign  Fruit  Market,  the  Flower 
ami  Foreign  Flower  Markets,  the  Russell  Street  Market 
and  the  areas  outside  where  the  vans  are  unloaded. 

The  lighting  of  this  large  area  has  passed  through  many 
phases,  oil  lamps,  flat  flame  gas  burners,  incandescent  gas 
mantles,  a certain  amount  of  high-pressure  gas  lighting, 
put  in  some  seven  years  ago,  and  a restricted  amount  of 
electric  lighting  bv  means  of  carbon  and — later — metallic 
filament  lamps.  On  the  conclusion  of  the  war  Messrs. 
Handcbck,  Dykes  and  Trotter  were  requested  to  prepare 
schemes  and  estimates  for  both  high-pressure  gas  and 
electric  lighting.  Careful  photometric  measurements  of  the 
actual  illumination  showed  that  this  varied  greatly,  the 
minimum  being  0.23  foot  candles  at  3 ft.  3 in.  above 
ground  level.  Finally  it  was  decided  to  aim  at  an  iltumina- 
tion  of  1 •£  foot  candles  for  the  selling  parts  of  the  Markets, 
sav  a range  from  2 foot  candles  to  one.  Detailed  schemes 
were  worked  out,  and  after  full  consideration  of  the  report,* 
the  Directors  decided  to  light  the  whole  of  the  Markets 
electrically.  Specifications  were  accordingly  prepared  in 
detail  and  ultimately  a contract  was  placed  with  the  Alliance 
Electrical  Co.,  Ltd.,  of  King  Street,  Coven t Garden,  W.C.2. 

Great  stress  was  laid  by  the  Directors  on  the  necessity 
for  taking  all  possible  precautions  against  any  portion  of 
ihe  markets  being  left  in  darkness  owing  to  blowing1  of 
main  fuses  or  any  cessation  of  supply.  Accordingly  each 
section  is  provided  with  duplicate  services  from  the  mains 
of  the  Metropolitan  Elec.  Supply  Co.,  Ltd.,  these  services 
being  taken  off  different  mains.  The  pressure  is  200  volts. 
Half  the  lights  in  each  section  being  on  each  service,  the 
blowing  of  a service  fuse  can  at  most  only  extinguish 
alternate  lights.  In  addition,  the  lights  on  each  service 
are  sub-divided  into  police  and  - working  -lights,  all  con-gj 
trolled'  from  one  central  point.  This  sub-division  ancl  them 
requirements  of  control  from  one  centre  have  necessitated 
a large  number  of  circuits  and  switch  control  mains. 

The  system  of  wiring  adopted  comprised  the  running 
of  braided  aerial  cables  overhead  down  the  length  of  the 
Markets,  these  cables  being  supported  on  insulators  threaded  | 
on  to  steel  span  wires  or  on  crossarms  clipped  to  the  down 
rods  of  the  old  gas  pendants,  the  rest  of  the  wiring  on  the 
walls  and  up  to  the  ends  of  the  overhead  mains  being 
heavy  sheathing  “Stannos,”  which,  owing  to  the  facility 
with  which  it  can  be  installed,  the  freedom  from  any  con- 
densation  troubles,  and  its  resistance  to  corrosion  arising 
from  atmospheric  conditions  was  calculated  to  meet  the 
requirements  of  the  case.  The  ends  of  the  “Stannos”  wires 
are  soldered  direct  on  to  the  cases  of  the  fuse  boxes,  the 
other  ends  terminating  ;in  cast  iron  boxes  whence  con-  | 
nections  are  made  to  the  overhead  wires. 

The  interior  fittings  are  mostly  enamelled  reflectors  car- 
ried either  on  span  wires,  or  where  available  fixed  on  to 
the  down  rods  of  the  old  gas  lanterns.  The  lighting  of 
the  outsdde  of  the  Markets  is  carried  out  by  means  of 
“Stannos”  wires  clipped  to  the  face  of  the  stonework, 
making  a very  neat  and  inconspicuous  job  and  one  capable  ( 
of  withstanding  all  weathers.  The  lamps  range  in  power 
from  100  to  500-watts  and  are  of  the  gasfilled  type  'carried 
in  open  reflectors.  The  outside  areas  surrounding  the 
Markets  are  lit  by  means  of  500-watt  gasfilled  lamps 
suspended  over  the  streets  on  steel  suspension  wires  fixed  to 
steel  masts  or  to  the  sides  of  the  buildings.  The  general 
effect  of  the  lighting  is  very  good  and  the  salesmen  have 
testified  to  the  improvement. 

The  work  was  attended  with  some  difficulties  owing  to 
the  large  amount  of  traffic  through  the  Markets,  and  to 
the  fact  that  the  ordinary  business  had  to  remain  uninter- 
rupted during  installation.  Further  it  may  be  of  interest 
to  state  that  the  longest  run  from  switch  to  lamps  i's  105  - 


yards  and  that,  in  order  to  avoid  joints,  the  “Stannos” 
wire  had  to  be  supplied  in  specially  long  lengths  of  over 
100  yards.  Over  10  miles  of  “Stannos”  wire,  6J  miles  of 
aerial  wire,  300  gross  of  “ Stannos”  “butterfly”  clips  and 
16,000  Rawlplugs  have  been  used  on  the  work.  The  w’hole 
of  the  “Stannos”  material  was  supplied  by  the  manufac- 
turers of  the  “Stannos”  System,  Messrs.  Siemens  Brothers 
and  Co.,  Ltd.,  Woolwich. 

Some  months  after  completion,  the  installation  was  tested 
for  insulation,  when  the  following  satisfactory  values  (resist 
tance  in  Megohms)  were  obtained  : — 

Markets. 

Lights  Central.  Flower.  Jubilee.  Russell  Floral 
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THE  ‘BABY  SPOT*1  PROJECTOR. 

The  illustration  shows  the  new  B.T.-H.  projector  for  use 
with  gasfilled  concentrated  filament  lamps.  Although 
designed  primarily  for  theatre  lighting,  the  “ Baby  Spot” 
is)  most  useful  for  spot  lighting  of  special  articles  in  store 
window's  and  for  the  illumination  of  cinema  corridors, 
clock  faces,  indicators,  small  posters,  signs,  etc.  The  body 
is  strongly  constructed  of  sheet  steel,  the  mirror  glass  re- 
flector has  a copper  back  and  reflects  the  light  to  the  4 in. 
dia.  plano-convex  lens,  so  that  combined  with  the  light 
received  on  the  lens  direct  from  the  lamp  a strong  parallel 
1>eam  of  light  is  obtained. 


B.T.-H.  “ Baby  Spot,”  with  Side  Open,  Showing 
Mirror  and  Lampholder,  Colour  Slide 

Partly  Removed. 

By  loosening  the  wing  nut  on  they..t^»d^rneath  portion  of 
the  body,  the  lamp  can  be  moved  fofVsrflds  or  backwards 
according  as  a “spotting”  or  “ 'effect  is  desired.* 
This  wring  nut  secures  both  refleqtor «*d  lamp  in  any 
desired  position.  The  apparatus  is  extremely  compact,  and 
is  well  ventilated.  A slide  is  fitted  in  front  of  the  lens  so 
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that  colour  mediums  may  be  used,  and  by  a single  opera- 
tion the  colours  can  bo  changed  as  desired  * in  a few 
moments. 

Further  information  will  be  furnished  bv  the  B.T.H. 
Illuminating  Engineers’  Dept.,  Mazda  House,  77,  Upper 
Thames  Street,  London,  E.C.4. 


SUBMERSIBLE  (ELECTRIC  MOTORS 
FOR  MINE’S  PUMPS.* 

By  A.  J.  Ramsay. 

( Continued  from  page  613) 

In  order  to  ensure  that  a good  earth  contact  is^made 
between  the  two  half-casings,  three  flat  copper  strips  fixed 
in  equidistant  positions  around  the  plug  half  spring  into 
suitable  seatings  on  the  other  half-casing.  The  joint  be- 
tween the  two  halves  is  made  on  a flat-machined  surface 
with  a packing  washer,  which  is  pulled  tight  by  a stiff  locking- 
nut.  Covers  are  provided  for  protecting  the  contacts 
when  not  in  use.  A stuffing  box  is  fitted  at  the  neck  of 
each  half-coupling,  which  serves  the  double  purpose  of 
making  the  interior  watertight  and  of  relieving  the  cable 
connections  of  mechanical  stress.  In  cases  where  the 
cable  armouring  is  used  for  earthing  purposes,  a modifica- 
tion is  necessary  at  the  neck  of  the  coupling,  and  such 
an  arrangement  will  be  described  later  in  connection  with 
a large  pumping  set  for  sinking  work.  The  insulating  block 
is  provided  with  a locating  feather  which  is  in  a fixed  posi- 
tion with  reference  to  the  exterior  feather. 


Fig.  5. — Portable  Dip  Pump. 


Fig.  5 is  a drawing  of  a 6in.  double-inlet  pump  coupled 
to  a 50-h.p.  motor  installed  in  a mine  in  Gloucestershire 
for  use  in  “ dip  " workings.  The  set,  as  will  be  seen,  is 
mounted  on  a trolley.  Fig.  6 gives  the  curves  of  the 
motor  pump  taken  on  test. 

7 De-Watering  Shafts. 

From  the  description  given  it  will  be  agreed  that  the 
submersible  motor  pump  is  eminently  suitable  for  pumping 
out  shafts  and  pits.  The  following  additional  advantages 
may  be  briefly  stated  : — (1)  The  whole  unit  may  be 
submerged,  thus  eliminating  the  necessity  for  suction  pipe 
and  foot  valve,  with  the  attendant  losses  and  troubles 
on  the  section.  (2)  Great  saving  in  time  and  labour,  as 
delivery  pipes  and  feeding  cable  can  be  fitted  in  one 
operation,  providing  for  a lengthy  run  before  it  is  necessary 
to  shut  down  again  for  adding  additional  lengths. 


♦Abstract  of  paper  read  before  the  North  Staffordshire  Tnst. 
of  Mining  Engineers  and  first  publ'shed  in  The  Mining  Klee - 
iri&il  Engineer . 
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As  an  example  of  what  may  be  accomplished,  an  operation 
carried  out  at  an  old  mining  shaft  will  be  described.  It 
was  necessary  to  find  in  this  case  the  yield  of  the  shaft 
at  a depth  of  300ft.  from  the  surface,  the  shaft  being  about 
500ft.  deep  and  12ft.  in  diameter.  A suitable  high-lift 
pump  in  one  unit  was  not  available  at  short  notice,  and  it 
was  decided  to  use  four  6in.  sets  coupled  in  series,  each  of 
which  was  to  be  of  the  capacity  and  design  of  the  set 
already  described  in  detail.  The  motor  pumps  were  coupled 
together  in  pairs,  with  the  delivery  of  the  first  bolted  direct 
to  the  suction  of  the  second. 

A start  was  made  by  lowering  the  first  pair  to  a depth 
of  about  150  ft.,  the  water  then  being  within  11  ft.  of  the 
surface.  In  five  days  the  water  level  was  louvered  to  the 
level  of  the  pumps,  and  then  the  second  pair  were  joined 
in  series  and  the  whole  lowered,  so  that  the  bottom  pair 
were  about  310  ft.  down.  After  a further  seven  days  the 
water-level  was  lowered  to  275  ft.  from  the  surface,  and 
a continuous  yield  of  about  33,000  gallons  per  hour  was 
obtained  at  this  level.  Altogether  the  plant  was  running 
for  37  days,  one  pair  running  for  24  days  on  end,  and  on 
19  of  these  days  for  24  hours  per  day. 

The  bearings  of  these  machines  were  all  fitted  with 
automatic  lubricators  in  the  form  of  a cylinder  mounted  at 
each  end  of  the  machine,  with  a pressure-pipe  connection 
entering  the*  top  of  the  cylinder.  Mining  engineers  will 
appreciate  the  difficulties  which  had  to  be  overcome  in 
lowering  plant  into  an  old  shaft  such  as  this,  with  unknown 
projections  obstructing  the  gear  and  quantities  of  debris 
of  all  descriptions  in  the  shaft.  The  only  pipe  line  available 


Fig.  6. — Performance  of  6-inch  Double-Inlet  Motor 
Pump. 

was  a screwed -joint  M.S.  tube,  and  this  was  clamped  in 
sections  together  with  the  feeding  cables  to  the  single- 
suspension ware  rope.  A short  length  of  flexible  pipe 
was  fitted  on  the  suction  side  of  the  pair  nearest  the  top  in 
order  to  compensate  for  varying  lengths  in  suspension.  No 
other  machine  known  to  the  author  could  have  been  used 
in  such  a manner,  and  the  necessary  information  was 
obtained  without  the  expense  of  the  provision  ,of  special 
plant  fo^  the  purpose  of  obtaining  the  yield  of  the  shaft. 

Pumping  at  Pengam  Colliery,  Monmouthshire. 

A further  example  of  the  de- watering  carried  out  at 
Pengam  Colliery  entirely  with  portable  generating  and 
pumping  plant  will  now  be  given.  The  old  pit  at  which 
operations  took  place  is  situated  in  a valley  at  such  a 
level  as  to  drain  the  water  from  the  workings  in  the  hillside , 
the  shaft  being  about  8 ft.  in  diameter  and  120  ft.  deep. 
The  electric  supply  was  not  laid  on  when  operations  com- 
menced, and  use  was  made  of  a paraffin-oil  engine  driving 
an  alternator  supplying  35  k.v.a.  at  220  volts,  three-phase. 
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and  50  periods.  The  arrangement  included  a switchboard 
containing  a voltmeter  and  ammeter,  an  X a three-pole 
fuse  switch  of  the  ironclad  type.  Connection  was  made 
from  the  switch  to  an  auto-transformer  starter  and  thence 
by  three-core  C.T.S.  cable  to  the  motor  pump.  The  6 in. 
motor  pump  used  was  of  the  same  duty  as  previously 
described  and  was  fitted  with  automatic  lubricators.  The 
pump  was  suspended  during  the  whole  operation  by  a 
wire  rope. 

Pumping  was  commenced  on  May  6,  1920,  and  the 
motor  pump  was  removed  on  April  13,  1921,  when  it 
was  replaced  by  another  submersible  motor  pump  of  larger 
capacity.  Altogether  the  pump  ran  for  281  days,  with 
an  average  of  19  hours  per  day,  although  the  pump  very 
often  ran  for  weeks  together  lor  24  hours  per  day.  The 
average  working  head  w_s  60  ft.,  \and  thi  quantity  of 
water  delivered  60,000  gallons  per  hour.  The  machine 
was  brought  to  the  surface  twice  for  examination  during 
the  summer  of  1920,  and  was  found  to  be  in  perfect  con- 
dition. For  the  last  six  months  of  the  period  of  working 
the  motor  pump  was  entirely  submerged,  and  no  examina- 
tion of  any  sort  was  made.  Such  a performance  for  an 
electrical  machine  the  authoV  believes  to  be  without 
parallel. 

The  set  was  returned  direct  to  the  works,  after  being 
raised  on  April  13,  1921,  and  the  following  is  a brief 
- report  of  the  condition  of  the  machine  : — 

Insulation  test  of  motor  windings,  in  water  : 8 meghoms. 

Bearings  : In  good  condition. 

Grease  lubricators  : Thrust  end  nearly  empty  and 
housing  full ; motor  end  half  full  and  housing  full. 

Shalf  : In  perfect  condition  (as  there  are  no  tight-fitting 
glands). 

Machine  coated  inside  and  out  with  red  sand  deposit. 

A rough  wooden  platform  was  built  over  fcthe  ^machine, 
and  this  was  used  by  sinkers  in  the  summer  of  1920  as  a 
platform  when  working  down  below.  A considerable 
amount  of  sinking  work  was  earned  out  Mth  the  aid  of 
this  pump,  and  the  sinkers  engaged  on  the  work  expressed 
surprise  at  the  lack  of  trouble  with  the  pumping  arrange- 
ments, which  they  stated  was  quite  an  exceptional  experi- 
ence. In  a small  shaft  such  as  this  it  was  found  a great 
convenience  to  have  the  pumping  plant  beneath  them, 
and  thus  have  provided  the  maxiumm  space  for  lifting 
buckets,  etc. 

(To  be  continued .)  * 
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[ Books  noticed  in  this  column  will  be  sent  from  Elec- 
tricity Office  to  any  part  of  the  world,  for  the  published 
price,  plus  ten  per  cent . for  postage  (minimum  2d.),  and 
orders  will  be  appreciated .] 


Electrical  Transmission  of  Energy.  By  W.  M. 
Thornton.  116  pp.,  49  figs..  ( Pitman , 2s.  6d.  net).-- This 
is  one  of  the  latest  additions  to  Pitman’s  Technical  Primer 
Series,  and*  as  is  to  be  expected,  the  distinguished  author 
presents  his  treatment  of  the  subject  in  a most  understand- 
able manner.  The  title  by  itself  is  apt  to  induce  an  expecta- 
tion of  different  contents  to  what  we  find.  The  sub-title 
is  necessary.*  It  is  “a  survey  of  the  physical  basis  of 
electrical  transmission ; its  methods  and  phenomena  from 
the  standpoint  of  the  electron  for  students  and  practical 
engineers.”  It  should  be  understood,  however,  that  no 
alteration  of  existing  practice  is  foreshadowed,  but  the 
theory  does  explain  in  a most  intelligible  manner  various 
phenomena.  It  embraces  a consideration  of  conductors 
and  insulators,  thermal  and  electrical  conductivity,  ionisa- 
tion, electrical  discharges,  the  grading  of  cables,  dynamo 
electric  machinery,  oil  break  switches,  etc.,  as  well  as 
surges  and  other  transient  phenomena.  The  book  is  based 


on  notes  forming  the  substance  of  six  informal  lectures  to 
the  members  and  students  of  the  Inst.E.E.  in  Newcastle 
and  Middlesbrough,  together  with  some  additional  notes  on 
transient  phenomena.  As  previously  mentioned  the  theory 
is  presented  in  a most  understandable  manner,  and  it  is 
most  desitable  that  all  engineers  and  scientists  should  be 
in  possession  of  its  outlines  as  here  given.  Most  practical 
•men  will  be  satisfied  with  Dr.  Thornton’s  account  of  the 
nature,  shape  and  behaviour  of  electrons,  but  for  those 
desirous  of  pursuing  their  studies  further  the  ‘Bibliography 
on  page  in  will  be  of  much  assistance. 


Elementary  Text  Book  on  Motion  Picture  Projection. 
By  J.  R.  Cameron.  Theatre  Sup.  Co.,  N.Y.  140  pp.  illus. 
(jRentell,  8s.  net.)— This  volume,  prepared  for  the  instruc- 
tion of  crippled  and  disabled  men  in  the  Red  Cross  Institute 
(New  York),  ?s  evidently  based  on  the  author’s  Motion 
Picture  Projection  (2js.  net),  and  consists  of  an  abridgement 
of  the  larger  work.  Naturally  it  is  not  so  complete  as 
the  latter,  but  it  gives  a very  good  introductory 
treatment  of  the  various  subjects  on  the  same  lines.  Un- 
doubtedly it  is  more  easily  digested  by  the  beginner  than 
would  be  the  case  with  the  larger  book,  but,  on  the  other 
hand,  every  successful  beginner  develops  into  an  operator 
who  requires  an  exhaustive  treatment  of  the  subject.  For 
this  reason  we  should  recommend  readers  to  purchase  the 
larger  book  in  the  first  instance. 


Motion  Picture  Projection.  By  J.  R.  Cameron. 
559  PP-  illustrated.  Theatre  Supply  Co.,  New  York. 
(jRentell,  21s.  net.) — This  book  gives  a sound  treatment  of 
the  main  facts,  principles  and  practice  in  all  branches  of 
motion  picture  projection  and  kinematograph  theatre  opera- 
tion. Glossaries  of  electrical,  mechanical  and  kinemato- 
graph terms  are  followed  by  pages  devoted  to  the  principles 
and  laws  of  electricity,  and  of  electrical  circuits  and  testing 
as  relating  to  kinematograph  installations.  The  projection 
room  and  the  layout  of  the  theatre  from  the  point  of  view 
sof  projection  are  then  considered,  a number  of  dea^  dia- 
grams being  included.  , . 

An  excellent  perspective  sketch  is  given  explaining  the 
working  principle  of  projectors  and  a number  of  pages 
are  devoted  to  light  and  the  principles  of  optical  projection. 
In  our  opinion  this  section  might  well  be  extended,  as  lenses 
and  optical  projection  Jorm  the  essence  of  kinematograph)' 
from  the  projection  point  of  view.  , ... 

Electric  time  systems  are  described  for  maintaining  a 
predetermined  running  schedule  and  synchronising  music 
with  pictures.  Portable  and  standard  projectors  are  de- 
scribed in  great  detail,  all  the  component  parts  being  ex- 
cellently illustrated.  The  machines  described  are,  of  course, 

American.  . ...  ,.  w 

Though  rather  short,  the  treatment  given  to  ventilating, 
heating"  and  cooltog  of  theatres  is  very  useful  indeed.  This 
is  ari  important  subject  on  which  little  literature  is  avail- 
able for  the  operator. 

Arc  control  mechanism,  transformers,  economisers,  etc., 
are  all  dealt  with  adequately  and  there  are  some  useful 
pages  on  motor  troubles  and  remedies.  Good  pracbcal 
information  is  given  concerning  screens  and  the  Gnmth 
system  of  colour  kinematograph)'  is  explained. 

A large  section  of  the  book  is  devoted  to  detailed  in- 
structions for  the  operation  and  maintenance  of  various 
types  of  projectors  and  of  petrol-electric  sets,  accumulator 
batteries,  motor-generators,  etc.  Useful  tables  are  included 
and  there  a good  collection  of  questions  and  answers 
which  will  enable  the- reader  to  test  his  knowledge.  Though 
not  applicable  in  this  country,  the  rules  issued  by  various 
\mencan  authorities  (reproduced  in  this  book)  are  useful 
for  reference  purposes  and  convey  indirectly  a considerable 
amount  of  information.  With  the  exception  of  some  illus- 
trations which  might  be  improved,  the  book  is  very  well 
produced  and  we  recommend  it  to  the  attention  of  our 
readers. 


ELECTRICITY. 


Digitized  by  t^ooQle 


628 


ELECTRICITY 


November  ii,  1921. 


E.p.A.  SALESMANSHIP  CONFERENCES. 


The  British  Electrical  Development  Assocn.  has  arranged 
a series  of  about  six  meetings  on  the  subject  of  salesman- 
ship in  relation  to  the  different  aspects  of  the  domestic  load. 
This  series  will  be  held  at  the  Chartered  Institute  of  Patent 
Agents  (Staple  Inn  Buildings,  W.C.i),  the  first  meeting 
taking  place  on  Friday  next,  the  18th  inst.,  at  8 p.m.,  when 
Mr.  E.  H.  Freeman,  M.I.E.E.,  will  speak  orf  “Salesman- 
ship in  Wiring  and  Installation  Work,”  under  the  chair- 
manship of  Mr.  S.  T.  Allen,  M.LE’.E.  The  proceedings 
will  not  be  open  to  the  general  public,  but  qualified  persons 
can  obtain  admission  by  tickets *f9  be  obtained  from  the 
E.D.A.  offices  (Hampden  House,  84,  Kingsway,  W.C.2). 
Doubtless  this*  movement  for  the  consideration  of  methods 
of  popularising  the  use  of  electricity,  and  presenting  the 
advantages  of  electrification  to!  the  consuming  public  will 
spread  to  the  provinces;  where  similar  meetings  in  suitable 
centres  could  with  advantage  be  held. 


A BIG  STUNT. 


Excellent  as  have  been  past  publicity  efforts  to  popularise 
electric  lighting,  there  is  no  doubt  but  that  this  season  the 
domestic  consumer — and  potential  consumer — is  having  the 
advantages  and  benefits  of  electric  light  more  tellingly 
brought  to  his  notice  than  on  previous  occasions.  First 
there  is  the  E.L  M.A.  scheme  of  general  publicity,  already 
referred  to  in  these  columns,  and  secondly  the  comprehen- 
sive schemes  which  all  manufacturers  are  embarking  on. 
Some  particulars  of  several  of  these  likewise  have  already 
appeared  in  thi9  journal.  The  latest  scheme,  of  which  full 
particulars  have  reached  us,  is  th&t  of  the  General  Electric 
Co.,  Ltd.,  on  behalf  of  our  old  friend. the  Osram,  ever  young, 
as  he  is  kept  right  up-to-date  with?  the  march  of  progress. 
The  G.  E.C.  has  never  been  accused  of  tackling  Osram  pub- 
licity in  a niggardly  spirit,  and  in  the  present  season’s 
campaign  we  should  imagine  that  previous  efforts  will  be 
outstripped — at  any  rate  that  is  the  impression  conveyed  by 
a 24  large  page  brochure  in  which  full  details  are  given  ' of 
* the  national  advertising  scheme  just  commencing. 

Further,  it  should  be  noted  that  by  the  publication  of  the 
details  in  so  attractive  a manner  it  is  possible  to  create  that 
spirit  of  enthusiasm  without’  which  the  maximum  benefit 
is  impossible  of  realisation.  Not  only  does  this  apply  to 
the  sales  staff  but  to  all  re-sellers  who  are,  on  may  be, 
intimately  concerned  with  the  proposition  at  issue.  We 
commend  the  effort,  which  is  well  ;c$culated  to  benefit  the 
re-seller  as  well  as  the  G.E.C.  fS 


Various  Items. 


Dalston  Picture  Theatre. — We  are  informed  that  this  large 
Cinema,  which  is  one  of  the  finest  in  North  London,  is  illumin- 
ated  throughout  by  Osram  lamps. 

Tenders  Accepted. — The  L.C.C.  have  accepted  the  tender 
of  the  B.T.-H.  Co.,  Ltd.,  at  £15,056  for  H.T.  and  L.T.  switch 
gear  for  the  Holborn  and  Streatham  sub-stations,  where  B.T.-H. 
rotary  converters  are  to  be  installed. 

Meetings — The  next  monthly  meeting  of  the  Birmingham  and 
District  Electric  Club  will  be  held  at  the  Grand  Hotel,  Colmore 
Row,  on  Saturday,  12th  inst.,  at  7 pjn.  Paper : " Gyroscopic 
Compass,"  by  Mr.  H.  F.  Stevenson  (face-president). 

Burnley. — The  Albert  Mills  at  Barrowford  are, to  be  electrically 
driven  and  lighted.  The  firm  have  decided  to  adopt  the  group 
system,  the  motors  being  mounted  on  brackets  fixed  to  the 
wall  and  directly  geared  to  the  line  shafts.  The  control  apparatus 
will  be  grouped. 

Drawing  Instrument*.— Readers  who  may  at  the  present 
time  have  to  purchase  drawing  instruments  for  use  in  the 
course  of  their  office  routine  or  class  studies,  should  make  a 
point  of  writing  at  once  to  Messrs.  Stanley  and  Co.,  Ltd.,  at 
286,  High  Holborn,  W.C.i,  and  ask  for  a copy  of  their  new 
catalogue  L7.  It  is  sure  to  prove  of  interest. 


Mexiettf — The  report  for  1920-21  on  the  economic  and  financial 
conditions,  by  Mr.  Norman  King,  can  be  obtained  from  H.M. 
Stationery  Office  for  is.  The  general  tone  of  the  report  is  “ not 
so  bad."  We  certainly  have  hopes  for  a successful  future 
for  this  country. 

Greenock. — The  Corporation  has  agreed  to  set  up  machinery 
in  the  Glebe  Sugar  Refinery  to  generate  electricity  from  the 
waste  steam  at  these  works.  After  supplying  electricity  to 
the  refinery  it  is  estimated  that  there  will  be  from  700  to  900 
kilowatts  available  for  the  Corporation. 

Illuminating  Engineering  Society. — The  opening  meeting 
of  the  session  will  be  held  at  the  Royal  Society  of  Arts  (John 
Street,  Adelphi),  at  8 p.m.  on  Nov.  15,  when  reports  on  progress 
during  the  vacation  and  developments  in  lamps  and  lighting 
appliances  will  be  presented  and  apparatus  exhibited* 

Inst  of  Costs  and  Works  Accountants.— The  next  preliminary, 
intermediate  and  final  examinations  will  be  held  on  Dec,  5,  6 and 
7,  at  London,  Manchester,  Birmingham,  Sheffield*  Glasgow 
and  Bristol.  Other  centres  will  be  arranged  should  sufficient 
demand  arise.  Forms  of  application  can  be  otyaUred  from 
the  Secretary,  38.  Grosvenor  Gardens,  S.W.i. 

Anna’s. — Debenture  holders  in  Blackpool  and  §t*  Anne's 
Tramways  Co.,  whose  undertaking  has  been  acquired  by  St. 
Annes  District  Council,  have  received  a final  distribution  of 
7.44  per  cent,  on  arrears  of  40  per  cent,  of  interest.  The  capital 
°f  £148.935  repaid  a year  ago,  when  the  Preference  share- 
holders received  2s.  and  the  Ordinary  shareholders  is.  per 
share,  tfie  only  return  for  over  20  years. 

General  Conditions  of  Contract— The  Model  Form  of  General 
Conditions  recommended  by  the  I.E.E.  for  use  in  connection 
with  contracts  has  recently  been  revised.  Copies  may  be 
obtained  from  the  Secretary  of  the  Institution,  Savoy  Place, 
Victoria  Embankment,  WfC.2,  or  from  the  publishers,  Messrs.. 
E.  and  F.  N.  Spon,  Ltd.,  57,  Haymarket,  London,  S.W.i.  The 
price  per  copy  is  33.  (post  free  2s.  2d.). 

**  La  Franco.*' — No  doubt  many  of  our  readers  are  studfang 
French.  In  fact  a knowledge  of  the  language  is  an  asset  wnich 
often  at  unexpected  times  stands  one  in  good  stead,  aiu)  there- 
fore no  apology  is  needed  in  referring  to  a new  weekly,  revue 
of  the  French  Press,  known  as  La  France  and  published 
by  Evans  Bros.,  Ltd.,  of  Montague  House,  Russel]  Square, 
W.C.i.  La  France  contains  various  items  of  news  and 
humour,  etc.,  as  well  as  illustrations,  and  is  particularly  suited 
towards  enabling  students  of  French  to  improve  or  maintain 
their  knowledge,  whilst  parents  whose  children  are  studying 
French  will  no  doubt  be  glad  to  know  of  a weekly  paper  which 
is  suitable  for  their  needs.  * 

W I.E.E. — On  Thursday  of  last  week  Mr.  LI.  B.  Atkinson  vacated 
the  Presidential  chair  in  favour  of  Mr.  J.  S.  Highfiokt,  who 
delivered  to  a crowded  audience  an  address  devoted  to  capitaj, 
profit,  labour  and  goods.  We  hope  that  it  will  soon  be  printed  jp 
the  Journal,  so  that  members  and  others  may  be  enabled  to  ma^p 
carpful  study  of  the  many  valuable  points  dealt  with.  There 
is  no  doubt  but  that  attention  to  the  suggestions  in  it  woujd 
result  in  the  more  harmonious  working  of  the  " industrial 
machine,"  with  the  consequent  benefit  to  the  industry  and 
therefore  to  the  country.— ^It  was  intimated  at  the  meeting 
that,  to  meet  the  oft-expressed  wish  of  members,  it  had  been 
decided  to  keep  the  library  open  on  two  evenings  a week  until 
9-3°*  As  an  experiment  to  determine  which  evenings  are 
most  suitable,  from  Nov.  14  to  Christmas «the  library  will  be 
open  till  9.30  on  every  evening  and  also  on  Saturday  afternoons. 

8«rb-Croat-8lovtnc  ktltc. — The  D.O.T.  has  recently  issued 
a report  on  the  Geological  and  Mineral  Resources  of  the  Serb- 
Croat-Slovene  State.  This  publication,  which  may  be  obtained 
from  H.M.  Stationery  Office,  Kingsway.  W.C.2,  price  3s.  iod. 
post  free,  is  the  only  work  on  the  subject  in  the  English  language. 
It  contains  an  extensive  survey  of  the  mineral  wealth  of  the 
country,  with  detailed  descriptions  of  the  location  of  the  various 
deposits,  and  notes  on  the  state  of  workings  and  the  progress 
of  the  mining  industry  generally  throughout  the  kingdom. 
The  sections  dealing  with  the  coal  and  iron  ore  resources  are, 
in  particular,  of  an  exhaustive  character,  and  furnish  much 
useful  data  in  regard  to  analyses,  output*  estimated  reserves, 
etc.  Attached  to  the  report  are  three  appendices  containing 
a bibliography  of  principal  mining  publications  on  Yugoslavia, 
a glossary  of  the  principal  Serbian  mining  terms,  and  a copy 
of  the  mining  laws  of  the  country,  while  the  value  and  interest 
of  the  report  are  also  enhanced  by  the  number  of  maps,  plates 
and  illustrations. 
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taking  the  maximum  possible  wind  pressure  at  25  lbs. 
(altered  from  30)  per  square  foot,  while  no  addition  need 
then  be  made  for  a possible  accumulation  of  snow.  No 
temperature  is  mentioned,  but  it  is  presumed  that  2 20  F. 
is  intended. 

These  factors  of  safety  are  nighly  controversial — they  are 
seldom  observed,  and  it  is  generally  hoped  that  they  will  be 
replaced  by  some  more  logical  rules  this  year  which  will 
obtain  ready  acceptance. 

For  high  voltage  lines  the  Commissioners  have  announced 
their  acceptance  of  new  factors  of  saiety  : — 

Line  wires  ...  2.0  at  least. 

Wooden  poles  3.0  ,, 

Steel  structures  2.5  ,, 

taking  the  wind  pressure  at  134  lbs.  per  square  foot  with  a 
radial  ice  loading  on  the  conductors  of  0.5  inch  at  a mini- 
mum temperature  of  2 20  F.,  the  wind  pressure  being  calcu- 
lated on  0.6  times  the  diameter  of  the  ice-covered  conductor, 
while  allowance  may  be  made  for  the  elasticity  of  the 
conductor. 

It  would  be  difficult  to  apply  these  factors  of  safety  to 
low  voltage  lines  in  sheltered  situations,  and  speakers  in 
the  discussion  might  usefully  express  their  views  as  to  what 
is  practicable. 

Other  points  on  which  discussion  would  be  helpful 


- LOW  VOLTAGE  OVERHEAD  DISTRIBUTION  * 


By  Burke  wood  Welbourn. 


General. — The  distribution  of  electrical  energy  by  bare 
overhead  conductors  has  not  been  so  favourably  considered 
in  the  United  Kingdom  as  in  Canada,  the  U.S.A.,  Italy, 
France,  Spain,  etc.,  and  it  was  scarcely  used  in  this  country 
until  after  1890,  when  it  began  to  be  fostered  by  Mr.  Gerald 
Balfour,  the  then  President!  of  the  Board  of  Trade,  at  the 
instigation  of  Mr.  A.  P.  Trotter.  Since  then  overhead  dis- 
tribution has  made  slow  progress  and  has  been  wholly  or 
partially  .used  in  a good  many  rural  townships,  etc.,  two 
of  the  oldest  and  most  important  schemes  being  those  of 
Ebbw  Vale  and  Ystradgynlais  in  South  Wales. 

It  is  neither  possible  nor  desirable  to  cover  all  the  points 
concerning  an  overhead  system  within  the  limits  imposed 
on  these  notes,  and  the  author  proposes  to  deal  chiefly  with 
some  important  features  which  need  discussion. 

Standardisation.— The  B.E  S.A.  has  recently  issued  a 
specification  for  creosoted  wood  poles,  and  has  in  hand  the 
preparation  of  specifications  for  telegraph  and  telephone 
line  materials.  iMuch  of  the  work  is  in  an  advanced  state, 
and  several  of  them  should  be  ready  for  issue  this  year. 
The  specifications  which  deal  with  insulators  and  pole 
fittings  will  be  particularly  useful  for  light  power  work, 
while  the  elaborate  specification  for  different  types  of 
tubular  light  steel  poles  may  be  helpful  in  some  directions. 
Tfie  B.E.S.A.  also  has  in  preparation  specifications  for 
copper  and  aluminium  conductors  and  steel  strand,  but 
their  completion  is  dependent  on  the  results  of  extensive 
tests  which  are  being  made  at  the  N.P.L.  for  the 
B.E.A.I.R.A. 

Regulations. — Overhead  lines  are  required  to  comply 
w’ith  “ Regulations  prescribed  by  the  Board  of  Trade  under 
Section  IV.  of  the  Electric  Lighting  Act,  1888.”  These 
Regulations  are  now  administered  by  the  Electricity  Com- 
missioners under  the  Ministry  of  Transport  in  accordance 
with  the  Electricity  Supply  Act,  1919,  and  it  is  understood 
that  they  are  now  under  revision  with  the  assistance  of  an 
ad  hoc  Committee  appointed  bv  the  I.E.E.  It  should  be 
noted  that  the  existing  regulations  prescribe  factors  of 
safetv  as  follows  : — 

Line  wires  ...  ...  ...  ...  ...  5 at  least 

Wooden  poles ...  10  ,, 

Iron  or  steel  structures  ...  ...  6 ,, 


* Abstract  of  Paper  discussed  at  the  Engineering  Con- 
ference 1921  (Institute  of  Civil  Engineers). 


are : — 

Voltage. — Whether,  in  the  interests  of  standardisation  of 
lamps,  motors,  etc.,  as  well  as  of  voltage  regulation,  it  is 
possible  to  arrange  for  new  work  to  be  carried  out  at  a 
declared  voltage  of,  say,  240  volts  to  the  neutral.  Regard 
should  be  paid  to  the  question  of  transforming  down  to 
■ •*v*e  lower  voltage  at  each  house,  and,  if  so,  whether  a 
higher  voltage  to  the  neutral  than  240  is  permissible  on  the 
street  wires. 

Conductors. — Whether  these  should  be  stranded  only  or 
whether  solid  wires  are  permissible  under  any  circum- 
stances having  regard  to  the  fact  that  the  conductors;  may 
be  of  (a)  copper,  or  (b)  aluminium,  or  even  of  (c)  steel  or 
iron.  Attention  might  also  be  paid  to  the  use  of  weather- 
proof wires  and  their  limitations. 

Services. — Whether  these  should  be  of  bare  wire  or  of 
insulated  cable. 

Height  of  Wires . — Whether  the  present  minimum  of 
22  feet  from  the  ground  might  be  reduced  for  certain 
classes  of  roads. 

Poles. — Experiences  with  different  types  of  poles: — (a) 
Creosoted  wood;  (h)  tubular  and  lattice  steel;  (c)  re- 
inforced-ccncrete. 

With  this  question  js  wrapped  up  the  large  question  of 
the  possibility  of  making  use  of  houses  to  carry  brackets 
for  the  supporting  of  conductors  without  danger  to  the 
public  or  to  the  residents  or  to  workmen  employed  on  the 
houses.  1 

Protection  of  the  Public. — Whether  the  present  methods 
of  guarding  required  by  the  Electricity  Commissioners  and 
theG.P.O.  are  sufficient  or  too  onerous,  and  in  what  direc- 
tions they  might  be  simplified  or  made  less  costly. 

Lightning  Protection.— Whether  anyone  has  discovered 
any  entirely  effectual  way  of  preventing  lightning  getting 
on  to  the  internal  house-wiring. 

Earthing. — For  lines  which  give  a supply  to  consumers 
at  pressures  above  250  volts,  the  regulations  require  that  a 
continuous  earth  wire  should  be  provided,  that  all  metal 
work  on  each  pole  should  be  connected  to  it,  and  that  it 
should  be  definitely  “earthed”  at  every  fifth  pole.  Nothing 
is  said  about  earthing  at  pressures  below  250  volts,  and, 
owing  to  the  doubt  which;  exists  on  the  point,  it  is  hoped 
that  the  Electricity  Commissioners  will  make  an  early  pro- 
nouncement on  the  subject.  The  author  is  decidedly  of 
opinion  that  the  fittings  on  each  pole  should  not  be 
“ earthed”  by  a single  wire  coiled  into  a flat  spiral  beneath 
the  lower  end  of  the  pole.  There  are  various  objections  to 
it,  the  chief  one  being  that  the  surrounding  ground  may 
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not  in  qll  cases  provide  an  efficient  “earth.”  Discussion 
on  this  subject  is  very  desirable. 

Cost. — The  question  of  distribution  by  overhead  wires 
versus  underground  cables  is  a controversial  one,  and  cases 
may  sometimes  be  settled  by  first-cost  considerations,  but, 
fortunately,  aesthetic  and  maintenance  conditions  are  sorhe 
times  given  their  full  value — especially  in  garden  city 
schemes.  In  one  such  scheme  the  total  first-cost  of  the 
overhead  distribution,  including  108  public  lighting  fittings, 
has  been  ^6,800,  whereas  the  estimate  for  a high-class 
scheme  using  cables  throughout  was  only  some  20  per  cent, 
higher.  Allowing  for  the  longer  life  and  lower  maintenance 
charges  on  cables,  it  is  very  doubtful  whether  there  was 
any  real  saving  by  using  overhead  wires  in  tnis  cfse. 
Exact  cost  obtained  from  other  schemes  would  be  very- 
useful. 

Conclusion. — The  author  has  always  held  the  view  that 
overhead  distribution  has  a special  field  of  its  own  in  the 
development  stage  of  the  electric  supply  industry  in  the 
U.K.  —particularly  in  rural  areas  and  in  works  and  colliery 
distribution.  The  standard  of  work  and  appearance,  as 
well  as  of  continuity  of  supply,  are  much  higher  here  than 
in  many  other  countries,  and  the  author  believes  that  ulti- 
mately the  distribution  in  all  our  towns,  garden  cities,  and 
large  villages  will  be  done  bv  underground  cables.  1 he 
basis  for  this  belief  partly  lies  in  the  growing  practice  of 
the  G.P.O.  in  replacing  overhead  wires  by  cables  even  in 
country  villages.  

COLLIERY  SWITCHGEAR. 

The  various  Home  Office  regulations  regarding  electricity 
in  mines  have  led  to  the  development  of  lines  of  switch- 
gear specially  suited  for  use  in  fiery  mines.  Apart  from  ^ 
the  question  of  these  regulations,  however,  the  extended  ‘ 
use  of  large  electrical  plant  in  collieries  has  increased  the 
demand  for  switchgear  ot  a reliable  and  substantial  charac- 
ter capable  of  giving  the  arduous  service  required.  „ ; 1 

In  connection  with  this  subject  a pamphlet,  No.  X-2574, 
has  recently  been  issued  by  the  General  Electric  Company, 
Ltd.,  giving  brief  particulars  of  their  air-break  swtchgear.  ; 
Other  G.E.C.  manufactures  for  colliery  service  (and,  indeed,  | 
for  heavy  industrial  woik  of  any  sort)  include  draw-  | 
out  ironclad  switchgear  of  the  oil-break  pattern.  It  is  of  j 
the  class  known  as  “Unit”  type,  and  consequently  affords  j 
a high  degree  of  compactness  and  adaptability  (Fig.  1).  j 
Each  unit  consists  of  an  oil  switch,  supported  on  a sliding 
carriage  which  is  suitably  mounted  on  a cast  pedestal,  the  j 
busbar  chambers  forming  an  integral  part  of  the  pedestal,  j 
Connection  is  made  from  the  oil  switch  to  the  busbars  by 
means  of  plug  contacts.  When  the  oil  switch  is  withdrawn  ; 
a special  cover  fitted  to  the  bottom  of  the  busbar  chamber 


can  be  raised  so  as  to  completely  enclose  the  contact  soc- 
kets. The  oil  switches  are  designed  with  liberal  clearances, 
and  all  the  usual  trips  can  be  fitted,  and  easily  adjustable 
time  lags  added  if  required.  Interlocking  arrangements  are 


Fig.  2. — G.E.C.  Pedes- 
tal Mounted  Oil 
Switch. 


Fig.  3.  — “ Salford” 
Flame  - proof  Switch 
and  Fuses  w^ith  Inter- 
locked Plug. 

provided  which  render  all  parts  dead  before  there  is  anv 
chance  of  an  operator  making  accidental  contact.  A special 
catch  ensures  that  the  body  of  the  switch  is  not  withdrawn 
too  far  unless  it  is  wished  to  take  the  switch  completely 
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away  from  the  pedestal.  This  gear  can  be  supplied  either 
as  ordinary  ironclad  or  flame-proof  apparatus.  Measuring 
instruments  and  cable  boxes  are  generally  included  in  tho 
design.  , 

Where  gear  of  a more  modest  nature  is  required  a vefy 
neat  unit  is  provided  by  the  pedestal  mounted  oil  switcn 
shown  in  Fig.  2.  In  this  type  the  oil  switch  is  bolted 
to  the  busbar  chamber,  which,  in  turn,  is  fixed  to  the  top 
of  the  pedestal.  The  type  of  oil  srwitch  used  for  pedestal 
mounting  is  eminently  suitable  for  iron  framework  or  wan 
mounting. 

Reverting  to  air-break  switchgear,  it  may  be  said  that  the 
ensuing  flame-proof  designs  are  robust  and  are  fitted  with 
wide  machined  flai.ges  on  the  case  and  door,  so  that  heated 
gases  generated  within)  shall  not  be  able  to  pass  to  the 
outside  atmosphere  until  the  temperature  is  reduced  well 
within  the  safe  limit.  A good  example  is  the  50  amp. 
“Gate  End”  box,  consisting  of  a “Salford”  switch,  fuses 
and  plug,  which  is  made  in  both  double  and  triple  pole 
sizes.  This  is  clearly  seen  in  iFig.  3.  An  inspection  of  the 
“Salford”  type  switch  reveals  that  the  break  is  long  and 
rapid,  and  the  force  necessary  to  operate  the  blade  is  trans- 
mitted by  means  of  steel  stampings  which  prevent  any 
chance  of  straining  in  springs.  The  springs  quicken  the 
break  only  after  the  blade  has  left  the  jaws.  The  poles  of 
the  switch  are  separated  by  means  of  a substantial  fire- 
proof insulating  barrier  which  effectually  prevents  arcing 
from  one  pole  to  the  other.  The  usual  mechanical  inter- 
lock is  provided  to  safeguard  the  attendant.  ' In 
each  detail  throughout  there  are  evidences  of  a 
thoroughly  first-class  piece  of  apparatus.  The  fuses  are  the 
well-known  “ Handguard  ” type,  in  which  the  hand  is  very 
effectively  shielded.  The  plugs  are  interlocked  with  the 
switch  in  such  a manner  that  the  switch  must  always  be 
in  the  “off”  position  before  the  plug  cap  be  inserted  or 
removed.  This  is  of  great  importance  as  it  prevents  the 
circuits  being  made  or  broken  on  the  plug.  Earthing  con- 
tacts are  provided  in  accordance  with  the  H.O.  regulations. 
Special  attention  is 'given  to  the  design  of  the  glands  and 
bifurcating  and  trifurcating  boxes  to  ensure  that  the 
heated  gases  have  no  exit  except  through  the  wide 
machined  flanges  of  the  case. 

Other  items  illustrated  and  described  in  the  pamphlet 
cover  several  sizes  of  flame-proof  switch,  and  switch  and 
fuses,  in  sizes  from  5 to  50  amps,  suitable  for  lighting  or 
power  circuits,  as  well  as  cut-outs,  and  the  well-known 
“Salford”  circuit  breakers  enclosed  in  flame-proof  cast 
iron  cases  for  use  in  mines. 

THE  “ LOUD  SPEAKER  ” TELEPHONE  SYSTEM. 

“ I can  confirm  my  estimate  that  the  President’s  noble 
speech  on  Armistice  Day  was  heard  by  250,000  people,  and 
it  might  have  been  heard  by  millions,  but  for  the  fact 
that  only  a limited  amount  of  equipment  is  available  for 
the  present,  and  the  installations  were  confined  to  Wash- 
ington, New  York  and  San  Francisco.  To  bring  the  matter 
home  to  your  side  of  the  Atlantic,  one  may  emphasise 
that  it  should  be  relatively  easy  m the  early  future  for 
Mr.  Lloyd  George,  for  example,  to  speak  at  the  Mansion 
House  and  for  his  voice  to  be  heard  perfectly  throughout 
the  centres  of  the  B^tish  Islands.  In  a chat  yesterday 
with  officials  of  the*  American  Telegraph  and  Telephone 
Company,  I was  informed  that  by  far  the  most  difficult 
problems  which  had  to  be  solved  were  those  involving  the 
transmission  and  reproduction  of  a speech  with  perfect 
fidelity  so  that  all  the  individual  characteristics  and  modu- 
lations of  the  speaker’s  voice,  slight  though  these  might  be, 
would  be  accurately  preserved.  These  problems,  it  is 
claimed,  have  now  been  successfully  solved,  and  the  present 
loud  speaker  system  is  eminently  satisfactory,  both  as 
regards  volume  and  articulation,  and  so  marks  a distinct 
advance  in  the  art  of  transmitting  the  human  voice. 

“The  system  comprises  essentially  two  distinct  sets  of 
equipment.  For  conveying  the  speech  to  distant  places 


the  most  improved  type  of  telephone  circuit  was  employed. 
This  circuit,  a development  made  within  the  last  two 
years  by  the  American  Telephone  and  Telegraph  Company* 
is  characterised  by  the  very  perfect  quality  of  the  transmis- 
sion, so  that  after  transmission  .and  amplification  voices 
sound  entirely  natural,  being  devoid  of  any  suggestion 
of  mechanical  quality.  The  time  of  transit  ot  the  voice 
across  country  by  this  circuit  was  about  one-fiftieth  of  a 
second.  In  New  York,  nearly  300  miles  from  Washing- 
ton, the  speech,  coming  from  a duster  of  projectors,  could 
be  understood  easily  1,000  feet  away.” — Daily  Telegraph , 
November  14.  1921. 


TELEGRAPHY.— GRADE  I.  ^921). 

Being  Solutions  to  the  Questions  set  by  the  City  and 
Guilds  of  London  Institute  in  the  Grade  /.  Examination 
in  Telc^aphy  held  in  April , 1921. 

( Continued  from  page  585.) 

@.10. — Describe,  with  sketches,  a Post  Office  differen- 
tial galvanometer.  Why  is  an  induced  needle  used 
and  of  what  material  is  the  pointer  made  ? Why  does 
the  pointer  come  to  rest  in  a vertical  position  ? How 
would  you  test  the  galvanometer  to  prbve  whether  it 
was  differential  ? 

A.io. — Fig.  1.  shows  the  internal  construction  of  a 
Post  Office  differential  galvanometer.  The  Spagnoletti 
needle  ns  is  paddle-shaped  and  is  made  in  two  parts,  1 
the  latter  being' separated  magnetically  from  each  other 
by  a thin  strip  of  spelter.  The  axle  is  also  made  in 


ELEVATION  FRONT  ELEVATION 

F:g.  i 


two  parts,  the  front  part  being  an  extension  of  the 
lower  half  of  the  needle,  and  the  back  part  being  an 
extension  of  the  upper  half  of  the  needle.  The  needle 
is  magnetised  inductively  by  two  horseshoe  magnets, 
NS,  NS,  mounted  one  above  the  other  with  similar 
poles  adjacent,  as  shown.  The  needle  is  enclosed 
almost  entirely  by  two  coils,  which  are  placed  side  by 
side  between  the  limbs  of  the  permanent  magnets.  Each 
coil  is  wound  with  two  wires  of  exactly  the  same  length 
and  joined  up  to  four  external  terminals,  so  as  to  form 
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two  independentjcircuits.  The  passage  of  a current 
through  either  of  these  circuits  causes  the  needle  to 
reflect  to  the  right  or  left  according  to  the  direction  of 
the  current,  hence  if  equal  but  opposite  currents  be 
sent  through  the  two  circuits  no  deflection  at  all  will 
take  place.  If  the  currents  in  the  circuits  are  unequal, 
a deflection  proportional  to  the  excess  of  the  stronger 
over  the  weaker  current  will  be  produced.  The  coils 
have  each  a resistance  of  50  ohms,  and  each  is  shunted 
with  a.  resistance  of  300  ohms,  the  effect  of  the  latter 
being  to  minimise  the  effect  of  the  self-induction  of  the 
coils.  The  external  terminals  may  be  joined  together 
and  to  a circuit  in  a number  of  ways,  so  that  the  coils 
may  be  in  series  or  parallel,  or  connected  up  differentially 
as  indicated  in  Fig.  2. 


Fig.  2. 

An  induced  needle  is  used  instead  of  a permanently 
magnetised  needle,  because,  it  is  not  liable  to  be  de- 
magnetised and  reversed  in  polarity  by  working  cur- 
rents, or  by  lightning  discharges.  The  axle  of  the 
needle  carries  at  one  end  a non-magnetic  pointer, 
usually  of  brass  which  has  its  visible  surface  blackened. 
This  pointer  moves  over  a graduated  dial. 

The  pointer  comes  to  re^t  in  a vertical  position, 
because  of  the  perfectly  balanced  shape  of  the  needle, 
and  also  to  the  fact  that  the  induced  magnetism  of  the 
bottom  of  the  needle, is  of  N polarity,  the  controlling 
force  being  solely  the  magnetic  effect  of  the  earth. 

The  galvanometer  may » be  tested  for  differentiality 
by  joining  up  a battery  and  key  as  shown  in  Fig.  3. 

If  the  pointer  of  the  galvanometer  shows  no 
deflection  when  the  key  is  worked,  the  instrument  is 
differential.  A similar  test  should  be  made  with  the) 
current  passing  through  the  coils  in  the  opposite  direction 
to  that  of  the  first  test. 

(To  be  continued.) 


INDIRECT  LIGHTING. 


In  order  to  overcome  the  objection  to  indirect  lighting 
on  account  of  the  “ dead  ” effect  of  the  unilluminated  sur- 
face of  the  bowl,  a new  and  unique  fitting,  the  Marco 
Bowl,  has  now  been  introduced  by  Z Electric  Lamp  and 
Supplies  Co.,  Ltd.,  73,  Newman  Street,  W.,  in  which 
this  objectionable  feature  is  overcome  by  a patent  method 
of  imparting  the  property  of  translucence  to  plaster  cast- 
ings. This  method  provides  an  economical  and  artistic 
form  of  lighting  bowl,  as  any  desired  design,  however 
elaborate,  may  be  moulded  instead  of  having  to  be  turned 
and  carved  out  of  the  solid  material.  As  the  casts  are 
reinforced  with  fabric,  thus  ensuring  great  strength,  any 
desired  colour  or  marble  effect  may  be  obtained  by  suit- 
ably colouring  or  designing  the  fabric  before  it  is  em- 
bedded in  the  plaster  cast.  The  general  effect  is  that 
when  not  illuminated  the  bowl  has  the  appearance  of  pure 
white  marble  or  alabaster,  but  when  illuminated  it  glows 
on  its  under  surface  with  whatever  colour  scheme  or  de- 
sign is  imprinted  on  the  reinforcing  fabric,  particularly  1 


novel  and  beautiful  effects  being  obtained.  The  bowl  also 
retains  such  a degree  of  opacity  that  no  matter  how  bril- 
liant the  colouring  may  be  in  its  effect,  no  coloured  rays 
are  thrown  into  the  room  being  illuminated,  and  a pure 
white  diffused  light  is  obtained  in  ‘every  part.  The  system 
is  capable  of  wide  application  and  can'  be  adapted  for 
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friezes,  panelling,  etc.  The  Z Coy.  intimate  that  they  are 
open  to  receive  inquiries  and  to  submit  schemes  and 
designs.  : 


THE  WAIT  MOTOR. 


The  Watt  Motor,  which  is  a squirrel-cage  machine  of 
special  constiuctio  i,  develops  2 to  2j  times  its  normal 
torque  at  starting  with  a current  of  3 to  34  times  the 
normal.  It  has  been  fully  described  in  our  columns,  and 
a description  can  now  be  obtained  from  the  manufacturers, 
Watt  Motors,  Ltd.  (Premier  House,  150,  .Southampton 
Row,  W.C.)i,  in  the  form  of  a handsome  illustrated  bul- 
letin. The  publication  in  question  points  out  the  distinctive 
features  of  the  Watt  Motor,  and  describes  its  construc- 
tion and  operation,  giving  several  test  results.  Various 
illustrations  of  the  motor  and  its  component  parts  are 
given,  together  with  views  of  the  factory.  Dimension 
drawings  of  protected  and  enclosed  mining  type  motors 
for  2 and  3 phase,  25  to  60  cycles,  are  given,  as  wTell  as 
approximate  shipping  specifications.  The  motors  are  made 
in  standard  sizes  from  about  l h.p.  to  90  h.p.  The  chief 
points  of  note  in  the  motor  are  in  the  stator  and  rbtor 
windings,  the  connections  of  the  former  to  the  starter 
terminals  being  a modification  of  the  star-delta  system  for 
3-phase  motors,  and  the  series  parallel  system  for  2-phase 
motors.  In  rotor  (patented)  several  parallel  conductors 
of  differenf  conductivities  are  arranged  in  each  slot,  whereby 
high  starting  torque,  with  low  starting  current,  high  power 
factor,  high  efficiency  , and  mechanical  strength  are 
combined. 


N.E.  Midlands  Electricity  District — The  local  inquiry  by 
the  Commissioners  into  this  proposed  District  will  be  held  on 
November  29  in  the  Town  Hall,  Sheffield.  The  Sheffield  Cor- 
poration scheme  will  be  considered. 


MARRYAT  & PLACE, 
28.HATTON  GARDEN, 
LONDON.  E.C.  1. 
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SUNCO  Electric  Kettle.  — A remarkable  development  in 
heating  appliances  is  the  wonderfully  simple  and  efficient 
immersion  element,  that  can  be  taken  out  or  put  in  in  a 
few  minutes  — listed  at  42s. — nickel-plated  finish,  1 it 
represents  the  best  value  ever  offered  in  Electric  Kettles. 


118-120,  Charing  Cross  Road,  LONDON,  W.C.2. 

\ elegratns  - - Socabilis,  Ox,  London. 


Telegrams 

Telephone 


Garrard  7766  (4  lines). 


Sure  to  please 

Quality  speaks  for  itself  in  the  excellent  Electric  Kettles 
illustrated  here — creating  a good  impression  on  yobr  cus- 
tomers that  makes  sales  easy.  The  qualitjdthat  is  in-built 
ensures  reliable  service,  efficiently  and  economically  per- 
formed, that  is  sure  to  please  long  after  the  purchase  is 
forgotten. 

SUNCO  and  XCEL 
ELECTRIC  KETTLES. 

The  articles  illustrated  are  representative  of  the  high 
quality  of  “ SUNCO  Domestic  Electric  Appliances"  generally. 
The  full  range  is  shown  in  List  No. 3 1 4 (post  free  on  application), 
but  if  you  already  have  a copy  of  this  list,  be  sure  to  get  full 

details  of  the 
reduced  prices, 

which  make  A, 

SUNCO  and  %S  ^ II 

XCEL  Appli- 

ances  more  at-  f 

than 


XCEL  Elec- 
tric Kettle.  — 
M any  thous- 
ands of  this* 
type  are  al- 
ready giving 
satisfaction  all 
over  the  coun- 
try— it  is  ideal 
for  general  use. 


ESp* 


I Ml 
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‘Exibe’ 

BATTERIES 


# lb 


SEALED  IN  OR  PILLAR  TYPE  CELL. 


FOR  •• 


HOUSE  LIGHTING. 


SATISFACTORY 

SERVICE. 

WHEN  you  buy  an  “ Exide  ” Battery,  you 
do  not  simply  b.uy  so  many  glass  boxes 
filled  with  plates  and  separators. 

In  your  purchase  is  enclosed  the  labour  and 
experience  of  thirty  years  of  Storage  Battery 
building,  years  spent  in  designing  the  best  battery 
for  each  particular  job,  and  at  the  back  of  the 
Battery,  throughout  its  life,  are  the  resources  and 
service  of  the  oldest*  and  largest  storage 
battery  makers  in  the  United  Kingdom. 

This  is  worth  reckoning  in  the  purchase  price. 


1 


ELECTRICAL  STORAGE 
COMPANY  LIMITED 


CLIFTON  JUNCTION, 

Nr,  MANCHESTER,  ENGLAND. 

57,  VICTORIA  ST.. 

LONDON,  S.W.  I 
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ADOPT  THE  BEST  PRACTICE 

} BY  INSTALLING 

HART  BATTERIES 


HIGH  EFFICIENCY 

LONG  LIFE 

EASY  TO  MAINTAIN. 


LOW  COST  OF  UPKEEP 
STEADY  LIGHTING 

FREEDOM  FROM 

BREAKDOWN. 


Hart  Batteries  have  distinct  advantages  over  ail 
other  makes.  The  superiority  of  Hart  Cells 
is  responsible  for  their  extensive  use  in  . 
central  Stations,  Private  Installa- 
tions  and  general  purposes 
of  all  kinds 


HART  ACCUMULATOR  CO.,  LTD 

MARSHGATE  LANE,  STRATFORD.  LONDON.  L.15. 


Branch  Offices  at — 

36,  Victoria  St.,  S.W.i.  Birmingham 


Glasgow  . . 
Manchester 


107,  Wellington  Street. 
4,  Victoria  Bridge. 


Bristol 

Belfast 


. . 30,  Lincoln’s  Inn. 

174,  Corporation  St. 
• 37.  Victoria  Street. 

Scottish  Temperance 
Bldgs.,  Donegall  Square. 


LIGHTING  FIXTURES. 

SIMPLEX  CONDUITS,  LTD.,  are  pleased  to  announce 
a considerable  reduction  in  the  prices  of  their  Light- 
ing Fixtures,  and  at  the  same  time  a generous  increase 
in  the  trade  discount.  For  a very  considerable  time  the 
manufacture  of  Lighting  Fixtures  has  played  an  important 
part  in  the  activities  of  the  Company,  not  only  for  private 
houses,  but  also  for  ships,  railways,  and  all  descriptions 
of  public  buildings. 

An  art  catalogue  giving  a very  comprehensive  range  of  all 
types  of  Electric  Lighting  Fixtures,  including  Brackets, 
Ceiling  and  Semi-indirect  Fittings,  Pendants,  Table  Lamps, 
etc.,  is  available.  It  should  be  noted  that  special  attention 
is  paid  not  only  to  the  design  of  the  Fixtures  but  also  to 
their  mechanical  requirements.  List  No.  860  on  application. 


SIMPLEX  CONDUITS,  LTD., 

HEAD  OFFICE  AND  WORKS  : 

GARRISON  LANE,  BIRMINGHAM. 

LONDON:  113-)  17, CHARING  CROSS  ROAD.W.C. 


MANCHESTER  - 16,  Corporation  St.  LEEDS 
GLASGOW  - 72a,  Waterloo  Street.  fiWAHi 
NEWCASTLE  - 72,  St.  Mary’s  Place. 

BRI8T0L  - io-i  1,  Denmark  Street. 
LIVERPOOL  - 96,  Whitechapel.  8HEFFI 

NOTTINGHAM  - Maypole  Yard, 


LEEDS  - 6,  White  Horse  Street 

SWANSEA  - 5,  College  Street. 

CARDIFF  - 4,  Westgatc  Street. 

SHEFFIELD  - 281-3.  Attercliffe 


ong  Row.  BIRMINGHAM  - 41,  Church  Street. 
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VO  OVB  BEADEXS 

Electricity  is  published  every  Friday,  and,  if  ordered,  is  on  sale  at  the 
principal  Railway  Station  Bookstalls  and  Newsagents  on  that  day.  Zt 
has  a vary  large  sale  throughout  the  United  Kingdom,  as 
well  as  In  the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
Individual  contributors,  nor  does  he  neoessarily  identify  himself  with 
their  views. 

Questions  to  which  an  answer  is  required  must  be  accompanied  by  a 
2d.  stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer 
will  probably  appear  in  the  paper. 

New  advertisements  for  the  displayed  columns  and  alterations  to 
existing  ones  must  roaoh  tho  publishing  office  not  later  than 
the  first  post  Tuesday  morning,  in  order  to  be  in  time  for  the 
issue  of  the  following  Friday.  This  is  important.  Rate  quoted  on  apjfti- 
cation.  Subscription : 17s.  6d.  a , year,  9s.  half-year,  4s.  6d.  a quarter  in 
advance,  postage  prepaid  in  the  United  Kingdom  and  abroad. 

remittances  payable  to  the  Publishers,  S.  Rkntell  jutd  Co.,  Ltd-. 
36-39,  Maiden  Lane,  London,  W.C.2.  Telephone,  No.  2460  Gerrard. 


Current  Topics. 


Recent  accomplishments  in  the  world  of  wireless 
research  and  evolution  go  to  show  thaft  by  this  mar- 
^ vellous  modern  means  of  communi- 

Wireless  cation  distance  is  no  longer  an 
Progress.  object,  and  the  limitations  of  worldly 
space  have  at  all  events  been  over- 
come. President  Harding’s  recent  message  from  the 
new  Rocky  Point,  Long  Island,  wireless  station  was 
received  in  London,  Germany,  Melbourne,  and  many 
other  equally  distant  receiving  stations.  In  effect  k 
encircled  the  earth,  and  further  achievements  in  the 
matter  of  distances  bridged  would  appear  icalculated 
to  revive  the  problem  of  what  happened  to  the  snake 
whiqh  started  to  swallow  its  own  tail. 

These- wonderful  results  are  not  achieved  by  simple 
or  inexpensive  means*  as  will  be  gauged  by  the  fact 
that  the  Rocky  Point  antennae  are  mounted  on  a line 
of  towers  each  400  feet- high,  and  covering  a distance 
of  three  miles  from  end  to  end.  Nor  is  wire  telephony 
far  behind  in  point  of  distance  bridged,  since  a group 
of  reporters  in  the  Arlington  National  Cemetery, 
W ashington,  the  burial  place  of  .America’s  war  heroes, 
were  able  to  listen  to  the  “Last  Post,”  played  by  a 
bugler  standing  on  the  roof  of  the  civic  auditorium  at 
San  Francisco,  3,000  miles  away.  A chime  of  bells 
followed  the  bugle  call,  and  then  a reading  from  the 
Scriptures,  which,  overheard  by  certain  tourists  who 
were  unaware  of  the  experiment,  caused  consterna- 
tion among  the  more  superstitious  of  the  party. 

Owing  to  the  considerably  augmented  energy 
required  to  transmit  voice  currents  by  wireless,  the 
limitations  ol  distance  have  not  yet  been  overcome, 
although  the  first  commercial  wireless  telephone  ser- 
vice between  London  and  Holland  is  shortly  to  be 
established,  provided  official  Post  Office  sanction  is 
forthcoming.  This  service  will  be  by  land  wire  to 
Southwold,  Suffolk,  thence  across  the  North  Sea  bv 
wireless  to  Zandvoor,  and  onward  by  land  wire  to 
Rotterdam  or  Amsterdam.  Conversation  has  already 
been  # successfully  carried  on  between  Marconi  House 
and  Holland  by  way  of  a preliminary  test.  The  6nly 
regular  wireless  telephone  service  at  present  existing 
in  this  country  is  that  between  the  Mersey  Docks  and 
Harbour  Board  offices  and  the  Bar  Lightship,  situated 
about  a dozen  miles  out  in  the  Irish  Channel  off 
Liverpool.  The  service  is  used  for  reports  concerning 
weather  and  shipping. 


The  recent  action  brought  by  a number  of  Liverpool 
electrical  contractors  against  the  Corporation  to 
restrain  the  latter  from  carrying  on 
Corporation  contracting  business  on  their  own 
Trading  Rights,  account,  raises  once  again  the  old 
vexed  question  of  municipal  electri- 
cal trading  in  its  bearing  on  the  popularising  of 
electricity  for  lighting  and  other  domestic  purposes, 
such  as  heating  and  cooking.  One  can  quite  under- 
stand and  sympathise  with  the  views  of  individual 
traders  in  a city,  who  are  also  ratepayers,  in  regard 
to  competitive  activities  by  the  municipal  department 
which  supplies  the  current  and  thus  makes  their  busi- 
ness possible.  On  the  other  hand,  there  is  much  to 
be  said  on  behalf  of  the  progressive  municipality  which 
has  electrical  energy  to  sell  and  the  public  to  serve, 
realising  at  the  same  time  that  the  electrical  trading 
interests  ol  the  city  are,  perhaps,  not  doing  all  that 
they  might  to  assist  towards  the  common  goal. 


As  I have  previously  remarked  in  my  notes,  there 
is  far  too  little  co-operation  between  the  trade  and  the 
supply  authority  in  most  towrns  where  electricity 
supply  is  concerned.  The  municipality  leave  it  to  the 
contractor  to  educate  and  induce  the  public  to  adopt 
electric  light  and  other  electrical  possibilities  in  their 
homes,  whilst  the  latter,  for  his  part,  keeps  his  eyes 
and  ears  open  for  any  likely  installation  jobs,  and,  as 
a rule,  is  not  sufficiently  influential  or  able  to  make 
an  effective  display  of  electrical  service  on  a large 
scale.  Hence  the  Corporation  showroom  develop- 
ment, which,  after  all,  does  go  some  way  towards  the 
ideal  wfe  all  aim  at,  but  fails  in  its  inability  to  sell 
direct  to  the  consumer. 

What  is  most  needed  is  wholesale  co-operation  be- 
tween the  local  electrical  traders  and  the  Corporation 
electricity  supply  departments  in  every  town  and  city 
of  the  kingdom.  Their  interests  are  mutual,  since  the 
contractor  and  dealer  derives  his  profit  from  the  sale 
of  lamps,  fittings  and  appliances,  and  the  wiring  of 
premises,  whilst  the  supply  authority  can  only  bring 
down  its  generating  costs  by  increasing  the  demand 
and  evening  up  the  load  line.  There  is  plenty  of 
advertising  on  the  part  of  electrical  manufacturers  and 
the  trade;  there  might  be  more  with  advantage,  but 
the  fault  does  not  lie  here.  It  is  to  be  found  in  the 
absence  of  personal  canvass  of  potential  consumers  in 
districts  already  served  by  supply  mains. 


I know  personally  dozens  of  householders,  in  as 
many  different  ctfstricts,  who  have  lived  in  the  same 
•houses  for  years,  have  always  been  gas  consumers, 
fully  realise  the  advantages  of  electricity  for  lighting 
and  heating  through  personal  experience  at  their 
places  of  business,  but  have  never  once  been 
approached  by  the  local  trade  or  the  supply  authority 
with  a proposal  to  adopt  this  form  of  illuminant  for 
their  houses.  Can  it  be  wondered  at,  in  the  circum- 
stances, that  electrical  service  is  still  conspicuous  by 
its  absence  in  many  of  our  most  populous  centres? 
If  a canvasser  is  selling  soap,  or  boot  polish,  books, 
sewing  machines — in  short,  any  of  the  hundred  and 
one  things  utilised  by  the  modern  housewife — he  goes 
lrom  door  to  door  in  every  street,  bringing  his  wares 
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to  the  notice  of  the  tenant.  Why  do  not  the  supply  ! 
authority  and  the  contractor  get  together  on  a similar 
stunt?.  It  would  be  calculated  to  add  many  ne>V  con- 
sumers to  the  list,  and  make  for  the  improvement  of 
trade  in  electrical  fittings  and  appliances. 


In  his  address  as  chairmah  of  the  Liverpool  Sub- 
committee of  the  Institution  of  Electrical  Engineers 
at  the  University,  Mr.  G.  H.  Nisbett  issued  an  oppor- 
tune plea  for  greater  enterprise  in  thus  encouraging 
the  use  of  electricity.  He  pointed  out  very  truly  that 
the  power  supply  side  of  the  electrical  business  had 
been  boomed  at 'the  expense  of  electric  flighting,  inas- 
much as  manufacturers  using  electric  power  had  been 
given  very  attractive  wholesale  terms  for  electricity  in 
bulk,  whilst  ordinary  consumers  for  lighting  and  other 
small  services  were  not  x encouraged  to  increase  then- 
demand  by  attractive  unit  prices. 


This  is  the  more  anomalous  seeing  that  the  cost  per 
unit  of  electricity  for  power  purposes  in  a large  factory 
docs  not  bear  vitally  on  the  final  costs  of  manufactured 
products.  It  is  not  a paramount  factor  in  the  cost  of 
a finished  article  produced  bv  its  aid,  figuring  in  most 
cases  at  from  1 to  2\  per  cent,  of  the  total.  There  is 
thus  scant  justification  for  charging  for  electrical 
energy  from  the  same  source  at  the  rate  of  7d.  or  8d. 
per  unit  for  lighting,  and  2d.  per  unit  with  rebates 
for  power  or  heating  and  cooking.  Among  novel  sug- 
gestions put  forward  by  iMr.  Nisbett:  wTere  that  the 
supply  authority  should  undertake  responsibility  for 
wiring  consumers  * premises,  quote  him  a price  for  the 
work,  and  place  it  with  responsible  and  approved  con- 
tractors. Alternatively,  the  authority  should  act  as 
consultant,  and  issue  a certificate  on  satisfactory  com- 
pletion of  the  job.  In  circumstances  where  the  initial 
expense  was  a deterrent,  it  was  suggested  that  the 
authority  should  itself  pay  for  the  wiring,  making  no 
initial  charge  to  the  consumer,  but  recouping  itself  by 
a slight  additional  charge  per  unit  or  a separate  rental 
charge. 


I notice  with  pleasure  that  the  men  in  at  least  one 
trade  are  beginning  to  realise  that  the  high  wages 
demanded  through  the  Union  leaders, 
' Gooi  News.  combined  with  various  absurd  rules 
and  regulations,  are  steadily  driving 
more  and  more  work  into  the  hands  of  the  foreigner. 
In  this  instance  it  is  ship  repairing,  which  is  being 
diverted  to  Hamburg,  Rotterdam,  Antwerp,  and  even 
to  Spain,  because  of  our  high  prices.  Therefore,  to 
hear  that  on  the  Mersey,  where  there  are  over  ten  thou- 
sand unemployed  from  the  shipyards,  the  men  are 
actually  beginning  to  know  the  cause  and  to  relax  the 
rules  which  prevent  them  from  getting  work  and  wages, 
is  a healthy  sign.  Fancy  a Trade  Union  fining  its  mem- 
bers for  working  overtime  on  a ship-repairing  job  on 
the  North-east  coast,  when,  if  it  had  not  been  worked, 
the  order  would  have  gone  abroad.  It  is  tantamount 
to  asking  an  employer  not  to  employ  English  labour 
because  the  leaders  would  rather  the  men  were  un- 
employed than  deviate  from  their  rules.  Talk  about 
red  tape.  It  is  calculated  to  make  any  patriotic  ex- 
Service-man  see  pink  rats 

Elektron. 


THE  FINSBURY  O.S.A.  DINNER. 

On  Saturday  last  the  members  of  the  Finsbury  Technical 
College  Old  Students*  Association,  to  the  number  of  85, 
dinea  and  wined  together  at  The  Engineers*  Club,  under 
the  presidency  of  Professor  G.  T.  Morgan,  O.B.E.,  etc., 
who  was  supported  by  such  well-known  veterans  as  Messrs. 
Esson,  Walmsley,  Walli$-Jones,  Tennant,  Head,  Raworth, 
Moss,  Hale,  Coats,  Guy,  etc.,  as  well  as  a goodly  muster 
of  visitors  like  Prof.  Donnan,  Dr.  Forster,  Prof.  Philpot, 
etc.  After  “The  King,’*  Prof.  Donnan  proposed  “The 
College,**  in  & speech  fall  of  humorous  witticisms,  which 
evoked  frequent  bursts  of  laughter.  He  stated  frankly 
that  ever  since  he  had  known  the  college  he  had  regarded 
it  with  admiration  as  a fine  place  for  imparting  instruction 
in  a way  which  might  be  likened  to  the  principles  of  British 
liberty  and  freedom,  because  so  much  was  taught  based 
on  actual  practical  experience.  In  other  words,  the  pro- 
fessors made  the  students  search  for  information  in  text- 
books and  laboratories,  which  bore  out  the  teachings  im- 
parted in  the  lectures.  In  his  view,  some  of  the  modem 
methods  in  the  universities  were  radically  wrong,  and 
Finsbury  had  proved  the  soundness  of  its  system'- by  turn- 
ing out  a very  large  number  of  men  who  were  holding 
high  positions  in  every  part  of  the  globe.  (Cheers.)  Fur- 
ther, he  felt'  that  the  present  century  was  one  in  which 
chemists,  physicists  and  engineers  would  all  be  working 
together,  and  he  rejoiced  to  hear  that  Finsbury  was  not 
going  to  reduce  its  output  in  that  direction. 

Prof.  Eccles,  in  reply,  referred  to  the  charming  secre- 
taries, with  whom  he  was  humorously  credited  as  being 
surrounded,  and  also  to  the  mottoes  on  which  he  acted, 
and*  stated  that  a year  ago,  owing  to  the  shocking  taxa- 
tion of  the  City’  and  Guilds*  income,  the  message  from 
the  college  was  S.O.S.,  R.S.V.P.,  while  the  answer  to  the 
riddle,  was  reported  to  be  a lemon.  At  any  rate,  Dr. 
MorgAn  might  be  called  a resurrectionist.  Last  year  his 
speech  might  have  been  termed  a funeral  oration,  bu 
this  year  a spirit  of  generosity  seemed  to  have  seized  the 
local  education  authoritv.  On  the  other  hand,  it  meant 
filling  up  a formidable  afray  of  forms,  but,  joking  apart,  he 
could  but  express  the  gratitude  of  the  college  authorities 
to  the  L.C.C.  and  to  all  who  had  helped  in  the  great 
ca'iuse.  , 

In  proposing  the  toast  of  the  “ Old  Students’  Associa- 
tion,*’ Dr.  Forster  smilingly  referred  to  the  two  previous 
speakers,  and  to  the  previous  year’s  speeches,  which  had 
then  dealt  so  much  with  the  approaching  decease  of  the 
college,  which  had  been  due  so  largely  to  the  fact  that 
the  students  had  paid  4<i.  for  an  education  which  cost  9d. 
(Laughter.)  In  other  worths,  for  ^40  per  annum  they 
received  an  education  which  costs  £100  per  annum.  He  then 
expatiated  on  the  real  generosity  of  the  City  and  Guilds 
of  London,  who  had  started  the  college  in  1878,  and  since 
that  time  had  given  more  than  one  million  pounds  to  it,  a 
statement  which  was  appreciated  and  applauded  by  all 
present.  In  conclusion,  he  wished  continued  strength  and 
prosperity  to  the  association. 

To  this  toast  Prof.  Morgan  gave  an  excellent  reply,  deal- 
ing with  the  efforts  which  had  been  made  to  speak  up 
for  the  City  and  Guilds*  Institute,  after  which  he  went 
on  to  refer  to  the  work  which  had  been  done  by  the  De- 
fence Committee  and  which  yet  had  to  be  done.  He  also 
referred  to  the  work  of  Messrs.  Guy  and  Clark  in  con- 
nection with  the  dinner  and  concert,  and  his  vote  of  thanks 
to  those  gentlemen  was  enthusiastically  supported  by  all 
present. 

Finally,  Mr.  \V.  G.  Head,  the  president-elect,  proposed 
4 The  Guests,”  in  a felicitous,  but  brief,  speech,  in  which 
he  brought  in  a neat  reference  to  the  balancing  of  engines 
aiid  the  balancing  (on  their  return  home)  of  the  members 
who  had  been  to  the  dinner,  and  quoted  a good  medical 
yarn  in  support  of  his  case. 

Prof.  Philpot \s  reply  was  one  of  decided  optimism  in 
regard  to  the  future  of  Finsbury.  An  excellent  musical 
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programme  (arranged  by  Mr.  Clark)  was  interspersed  be- 
tween the  speeches,  and  “Auld  Lang  Syne,”  followed  by 
“ God  Save  the  King,”  terminated  a very  successful  even- 
ing. Old  students  who  have  not  yet  joined  the  associa- 
tion and  wish  to  do  so,  should  send  in  their  names  to  Mr. 
H.  P.  Guy,  209,  Northumberland  Park,  London,  N.17. 
He  will  receive  them  with  pleasure.  Now  then,,  buck  up ! 

OLD  ’UN. 


THE  GYROSCOPIC  COMPASS. 


On  Saturday  last  a paper  upon  the  above  subject  was 
read  before  the  Birmingham  and  District  Electric  Club 
by  Mr.  H.  F.  Steventon  (vice-president).  The  lecturer 
gave  some  account  of  the  theory  and  principles  of  the 
gyroscope,  and  then  described  the  early  history  of  the 
application  of  those  principles  to  the  mariner’s  compass, 
pointing  out  that  the  construction  of  iron  ships,  together 
with  the  heavy  steel  armaments  of  modern  warships, 
had  made  the  magnetic  compass  exceedingly  unreliable, 
and  had  rendered  the  necessary  corrections  a very  com- 
plicated process. 

The  introduction  of  the  Gyroscopic  Compass  had  provided 
a mechanical  substitute  with  considerable  torque.  It  was 
possible,  therefore,  by  electrical  impulse  to  control  any 
number  of  subsidiary  compasses  in  different  parts  of  the 
ship.  It  also  made  possible  the  keeping  of  an  automatic 
record  of  a ship’s  course,  and  went  very  far  to  eliminate 
the  fallible  human  element. 

The  construction  of  the  Sperry  Gyroscopic  Compass, 
with  its  highly  ingenious  design  and  wonderful  workmanship 
was  described,  together  with  the  specially  designed  electric1 
motors  used  for  motive  power.  Such  a high  degree  of 
perfection  had  been  reached  that  the  manufacturers 
guaranteed  that  after  the  failure  of  the  electric  current, 
the  compass  would  still  give  readings  for  three  and  a half 
hours  within  half  a degree  of  accuracy,  and  the  gyroscope 
itself  would  continue  to  revolve  for  over  seven  hours. 

There  were  mathematical  problems  involved  by  the 
varying  periphery  speeds  of  the  earth  at  different  latitudes, 
and  also  by  the  varying  speeds  at  which!  the  ship  itself 
travelled  ; but  all  these  problems  were  purely  mathematical, 
and  could  be  dealt  with  by  suitable  formulae  with  accuracy, 
whereas  the  vagaries  of  the  magnetic  compass  on  a modern 
iron  ship  did  not  lend  themselves  to  the  same  accuracy. 

As  evidence  of  the  growing  appreciation  of  the  greater 
reliability  of  the  Gyro  Compass,  and  in  spite  of  its  great 
expense,  all  modern  ships  of  war  were  so  equipped,  and  over 
fifty  British  merchantmen  have  been  equipped  during  the 
past  two  years. 
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THE  “ ALCO”  ELECTRIC  WASHER  AND  WRINGER. 


The  “Alco”  electric  washer  and  wringer  is  a machine 
operating  on  the  dolly  principle  and  is  manufactured  in 
the  same  factory  as  the  “A.B.C.”  super-electric  washer 
(Sun  Electrical  Co.,  Ltd.,  118-120,  Charing  Cross  Road, 
W.C.2).  It  is  made  in  two  sizes,  with  one  tub  or  two  tubs, 
and  is  provided  with  a full  swinging  wringer  with  quick 
safety  release  which  can  be  locked  in  any  position.  A fold- 
ing bench  is  also  attached.  At  the  present  state  of  develops 
ment  of  the  washing  machine,  it  is  probable  that  the 
cylinder  type  as  represented  by  the  “A.B.C.”  super-electric 


is  the  best  for  washing  clothes  electrically,  yet  in  the  “Alco” 
we  have  an  efficient  device  which  operates  on  a system 
which  is  known  to  large  numbers  of  the  British  Public. 
The  tub  of  the  “Alco”  is  of  26  in.  diameter  at  the  bottom  and 
32  in.  at  the  top,  and  is  substantially  constructed  of 
Louisiana  cypress.  The  general  construction  is  well  seen 
in  the  illustration,  the  motor  is  of  J h.p.  With  the  twin 
tub  “Alco,”  both  tubs  (capacity  each,  6 full-size  beds  sheets) 
can  wash  simultaneously  or  separately  to  meet  the  needs 
of  the  operator.  With  both  single  and  twin  tub  modfcls 
the  “A.B.C.”  Ironer,  previously  described,  can  be  operated. 


PREPARING  AND  MOUNTING  MICA  INSULATION 
IN  COMMUTATORS. 


Useful  suggestions  made  by  the  Western  Insulation  Co. 
(Chicago)  concerning  the  manipulation  of  mica  insulation 
for  commutators  will  doubtless  interest  our  readers.  A 
fine-toothed  band  saw  with  moderate  set  should  be  used  to 
cut  the  segments,  because  any  tearing  of  the  edges  increases 
the  opportunity  for  forming  short-circuits  when  turning  up 
the  commutator.  The  assembled  bars  and  segmenls  should 
be  heated  gradually  to  between  350  and  400  degrees  F.,  and 
kept  at  this  temperature  for  long  enough  to  produce  even 
heating  throughout.  The  clamps  should  be  tightened  gradu- 
ally as  the  commutator  cools.  The  combined  effect  of  the 
heating  and  tightening  is  to  cause  the  micas  to  adhere  very 
firmly  to  the  bars. 

The  next  step  is  to  turn  the  Vees  for  the  mica  and  rings. 
Any  roughness  produced  on  the  surface  of  the  turned 
grooves  must  be  removed  before  the  rings  are  put  in  place, 
and  l)oth  the  grooves  and  the  rings  should  be  dusted  care- 
fully just  before  they  are  brought  together.  If  either  of 
these  precautions  be  neglected,  the  mica  will  subsequently 
be  subject  to  risks  of  breakdown,  either  by  leakage  or 
puncture.  With  the  rings  in  place  the  commutator  should 
again  be  heated  to  about  300  degrees  F.  to  embed  the  ends 
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of  the  segments  and  set  the  cement  in  the  rings.  The 
clamping  rings  should  be  tightened  gradually  as  the  commu- 
tator cools,  the  final  tightening  being  given  when  nearly 
cold.-  A final  pressure  of  about  1,500  lbs.  per  sq.  in.  on  the 
inside  taper  ring  gives  good  results,  and,  particularly  in  the 
case  of  small  commutators,  care  should  be  taken  that  the 
pressure  on  the  clamp  ring  is  not  sufficient  to  distort  it, 
..  causing  its  angle  to  change. 


INTERNATIONAL  CONFERENCE  ON  H.T. 
TRANSMISSION  SYSTEMS.  ' 1 


The  Union  des  Svndica^s  de  FElectricite,  of  which 
Mr.  Tribot  Laspierre’  is  the  Gen.  Sec.,  have  invited  the 
followingt  countries  to  s'end  delegates  to  a conference,  to 
be  held  in  Paris  (November  24th)  to  discuss  the  various 
technical  problems  relating  to  H.T.  transmission  sys- 
tems -.—Great  Britain,  Belgium,  Spain,  United  States, 
France,  Holland,  Italy  and  Switzerland. 

The  following  delegates  have  been  nominated  by  the 
l.E.E.  to  represent  the  British  interests Mr.  P.  Y. 
Hunter,  Mr.  E.  B.  Wedmore,  and  \V.  B.  YVoodhouse. 

A complete  programme  of  the  meeting  will  b(^  supplied 
free  of  charge  on  application  to  the  Secretary,  International 
Electrotechnical  Commission,  28,  Victoria  Street,  S.W.i. 


SUBMERSIBLE  ELECTRIC  MOTORS 
, FOR  MINE’S  PUMPS.* 

By  A.  J.  RaMsay. 

' ( Continued  from  page  62 7 ) 

Sinking  Pumps. 

An  example  of  a sinking  pump,  which  the  author  recently 
designed  throughout  at  the  works  of  Messrs.  Submersible 
Motors,  Limited,  will  be  cited  as  representing  the  latest 
practice  in  this  type  of  machine.  The  machine  is  for 
mine-shaft  sinking  in  China,  and  several  novel  features  are 
ncorporated  in  the  design.  The  duty  is  as  follows  : — Pump, 
1,000  gallons  per  minute  at  600  ft.  T.M.H.  ; motor,  280/ 
300  h.p.,  1,460  r.p.m.,  380  volts,  three-phase,  and  50  periods. 
Figs.  7 to  10  show  a sectional  arrangement  of  this  set  and, 
some  of  the  details  it  will  be  noticed  that  for  mechanical 
reasons  the  pump  and  motor  are  separate  units.  The  motor 
is  of  the  standard  squirrel-cage  submersible  type,  con- 
structed generally  on  the  lines  as  described  in  detail  earlier 
in  the  paper.  The  end  windings  are  protected  by  a split 
cylindrical  casing  of  metal  in  order  to  prevent  damage 
to  the  windings  when  removing  or  assembling  the  rotor. 
This  casing  is  tied  to  the  motor  frame  by  studs  not  shown 
on  the  drawing. 

The  three  leads  to  the  stator  windings  pass  through 
separate  stuffing  boxes  to  the  cable  coupling,  wjiich  is 
mounted  direct  to  the  top  cover  of  the  motor.  This 
coupling  is  constructed  in  much  the  same  manner  as  those 
previously  described,  but  special  provision  is  made  for 
extra  strength  in  the  casing  on  account  of  the  stresses 
likely  to  be  put  upon  it  when  raising  and  lowering  the 
set.  It  will  be  seen  that  the  armouring  of  the  three-core 
feeder  is  clamped  and  effectively  earthed  in  the  neck  of 
the  top  half-coupling.  After  the  connections  are  made, 
the  whole  of  the  interior  is  filled  with  insulating  com- 
pound. The  coupling  is  capable  of  carrying  500  amperes 
continuously. 

The  three  radial  bearings  are  of  the  rustless-steel  roller 
type,  and  are  contained  in  housings  filled  with  grease  as 
lubricant.  A “ Mitchell  ” thrust  bearing  of  liberal  rating 
is  provided  at  the  top,  and  is  specially  mounted  in  a housing 
surrounded  with  a water-jacket.  The  top  cap  of  the 
housing  is  shrouded  to  project  over  and  protect  from 

♦Abstract  of  paper  read  before  the  North  Staffordshire  Inst, 
of  Mining  Engineers  and  first  published  in  The  Mining  Elec- 
trical Engineer . 


damage  the  twq  oil-circulating  pipes  of  the  thrust  bearing. 
The  principle  of  the  automatic  lubricators  attached  to  the 
three  radial  bearing  housings  will  be  understood  by  reference 
to  the  drawings.  A cylindrical  casing  with  a bottle-neck 
which  connects  to  the  housing  interior  is  filled  with  grease 
lubricant,  and  a packed  piston  is  placed  on  top  of  the 
lubricant.  A cover  seals  the  free  end,  and  the  pressure 
pipe  connects  the  space  on  the  top  side  pf  the  piston  with 
the  interior  of  the  motor  body  or  pump.  The  pressure 
exerted  at  the  nose  of  the  bearing  housing  at  any  time  and 
uncjer  all  conditions  is  thus  balanced  by  the  piston  exerting 
an  equal  pressure  through  the  lubricant  at  the  rear  of  the 
housing.  By  additional  mass  in  the  piston  or  by  other 
means,  an  excess  of  pressure  can  be  arranged  for  within 
the  lubricator  to  ensure  that  the  housing  is  continuously 
filled.  It  will  be  obvious  that  very  prolonged  running 
without  attention  can  be  provided  for;  which  is  of  vital 
importance  in  sinking  operations.  A charging  cylinder 
is  fitted  at  the  top  of  the  set,  from  which  point  the  lubri- 
cators when  necessary  can  be  filled  with  grease.  This 
operation  will  easily  be  understood  from  the  drawing. 
Each  lubricator  is  connected  by  a pipe  with  the  charging 
cylinder,  and  a turncock  is  provided  in  each  connecting 
pipe  immediately  beneath;  the  cylinder,  thus  giving  inde- 
pendent control.  The  w-ater  for  cooling  the  motor  is  taken 
from  the  back  of  the  last  stage  impeller  and  passes  through 
ducts  around  the  stuffing  box,  thus  providing  effective 
cooling  at  this  point.  The  water  passes  through  a regu- 
lating valve  into  a double  filter  shown  on  the  right  hand 
side  of  Fig.  7.  The  first  portion  of  the  filter  is  similar  in 
design  to  that  already  described  in  this  paper,  and  is  pro- 
vided at  the  free  end  wuth  a “ dished  ” cover  to  receive 
sediment.  A cover  of  the  “ Nunan  and  Stove  ” pattern  is 
fitted  at  the  botton  of  the  “ dish  ” to  enable  accumulations 
of  sediment  to  be  quickly  blown  out.  Direct  coupled  to 
this  filter  is  another  of  different  design,  the  water  in  this 
case  passing  through  cylinder  w alls  of  very  fine  wire  gauze 
mounted  on  a stiff  spider.  It  will  be  seen  that  it  is  possible 
to  withdraw  both  filters  for  cleaning,  without  disturbing 
the  pipe  connections.  Provision  is  made  for  duplicating 
the  filters,  if  found  necessary.  Seeing  that  the  water  has 
to  pass  the  impeller  clearances  before  entering  the  filters, 
the  size  of  particles  of  foreign  matter  is  limited  at  the 
outset.  A further  control  valve  is  fitted  in  the  supply  pipe 
at  the  entrance  to  the  motor.  The  arrows  show  the  direc- 
tion of  the  water  passing  upwards  and  finally  around  the 
thrust  bearing  housing,  thence  by  a pipe  to  the  pump 
suction. 

It  was  considered  advisable  on  a set  of  this  size  to 
provide  some  safety  arrangement  in  connection  with  the 
cooling  water  f<5r  the  motor. 

The  pump  may  be  submerged  for  long  periods  when 
examination  is  impossible,  and  the  filter  or  passages  con- 
necting the  same  may  become  blocked  and  the  motor 
thereby  seriously  damaged.  An  inlet  valve  is  provided  on 
the  top  of  the  motor  shown  in  the  set  on  Fig.  7.  This 
valve  is  controlled  by  a spring,  and  is  surrounded  exter- 
nally by  a perforated  casing,  w-liich  acts  as  a filter.  If 
for  any  reason  the  main  filtering  system  fails  to  operate, 
then,  owing  to  the  reduction  of  pressure  within  the  motor 
and  the  pressure  of  water  on  the  exterior,  the  valve  will 
open  and  admit  water  for  cooling  the  motor.  Further,  if 
the  pump  be  running  on  suction,  this  valve  would  admit 
air  under  the  above  conditions,  whiph  would  pass  to  the 
pump  suction,  thereby  reducing  the  output  of  pump  and 
the  load  on  the  motor.  The  operator  would  have  his 
attention  drawn  to  the  trouble  by  both  the  pump  gauges 
and  the  electrical  instruments. 

The  complete  machine  is  mounted  in  a slinging  frame 
with  a wire  rope  pulley  for  double  suspension  The 
delivery  pipe  passes  up  between  the  two  ropes,  and  the 
whole  weight  of  the  pipe  is  distributed  over  the  slinging 
frame.  (Concluded  on  page  640) 
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Main  Pumping. 

The  submersible  motor  is  certainly  as  desirable  for 
main  pumps  as  for  the  other  duties  already  dealt  with. 
With  control  gear  mounted  in  a “ safe  ” place,  the  motor 
pump  is  not  in  danger  of  being  ruined  when  pits  are  suddenly 
shut  down  and  labour  withdrawn.  In  addition,  there  is 
no  necessity  for  choosing  " safe  positions  for  the  pumping 
plant,  and  great  flexibility  is  allowed  the  engineer  in  choice 
of  position,  and  in  placing  the  pump  in  that  which  gives 
the  greatest  utility. 

In  places  where  it  is  desirable  to  have  control  gear  near 
to  the  motor  pump  for  convenience  in  working,  the  author 
would  suggest  that  dual  control  gear  be  fitted  at  some 
point  always  accessible  u nder  the  worst  conceivable 
conditions.  The  additional  capital  cost  would  be  only  a 
small  insurance  premium  against  the  destruction  of 
expensive  plant. 


Trade  Notes. 


Full  details  and  prices  of  knife  switches,  manufactured  by 
Sprecher  and  Schuh  Coy.,  of  Aarau,  Switzerland,  are  given  in 
List  No.  1,  issued  by  J.  ^ Rudkin  (212a,  Shaftesbury  Avenue, 
W.C.2).  Lists  covering  the  Company’s  other  manufactures 
are  in  preparation. 

The  Newcastle -on -Tyne  branch  of  8implex  Conduits,  Ltd., 
formerly  at  61-5,  High  Bridge,  is  now  at  72,  St.  Mary’s  Place, 
under  the  management  of  Mr.  A.  G.  Robson  as  hitherto.  The 
telephone  number  and  telegraphic  address  are  unaltered,  i.e., 
2^15  Central  and  “ Simplex,  Newcastle-on -Tyne,”  respectively. 

We  have  received  an  excellently  produced  brochure,  well 
calculated  to  impress  the  recipient  with  the  large  and  varied 
engineering  work  in  connection  with  all  power  plant  for  traction, 
lighting  and  industrial  supply  undertaken  by  the  publishers, 
Daniel  Adamson  and  Co.,  Ltd.  (Engineering  Works,  Dukinfield, 
Manchester),  in  all  parts  of  the  world. 

We  have  received  our  copy  of  the  Monthly  Magazine  and 
Motor  Stock  List,  issued  by  Higgs  Bros.  (Sand  Pits,  Birming- 
ham), and  hope  that  our  readers  interested  commerically*4n 
motors  and  dynamos  have  received  theirs.  As  usual  the  technical 
section  contains  matter  of  practical  value,  and  the  humorous 
pars-,  are  sure  to  cause  many  a hearty  laugh. 

The  Engineering  and  Lighting  Equipment  Co.,  Ltd.  (Sphere 
Works,  St.  Albans,  Herts),  have  issued  a new  leaflet  dealing 
with  their  wide  range  of  standardised  and  interchangeable 
brass  ship,  mill  and  dock  fittings.  The  majority  have  been 
designed  to  take  the  “ anti-break  ” disc — a device  designed 
to  reduce  lamp  breakage  to  a minimum. 

Mr.  Eric  Potter,  reg.  patent  agent  and  consulting  engineer; 
of  Lonsdale  Chambers,  27,  Chancer v Lane,  London  (Nottingham 
Office,  Temple  Buildings,  Albert  Street ; ’phone,  4798  ; 'grams. 
Patent,  Nottingham),  advises  us  that  owing  to  rapid  expansion 
of  business  the  consulting  and  supervising  engineering  work 
will  henceforth  be  conducted  under  the  style  of  E.  Potter  and 
CO.  The  activities  of  the  Company  will  be  concentrated  upon 
factory  architecture,  installation  of  plant,  and  maintenance , 
etc.,  as  heretofore.  More  commodious  offices  will  be  opened 
in  the  Midlands.  New  Nottingham  offices  will  shortly  be 
situate  at  Commerce  Chambers  (EKte  Theatre),  Parliament  Street. 


Various  Items. 

Mid-Lancs.  Electricity  District— The  time  for  the  submission 
to  the  Electricity  Commissioners  of  objections  or  representations 
has  been  extended  until  March  31,  1922. 

Tenders  Accepted. — The  L.C.C.  have  accepted  the  tender 
at  /89s  of  Messrs.  Holt  and  Willetts,  Cradley  Heath,  for  an 
electric  lift  at  the  Stamford  Hill  Stores  Depot. 

Removal. — The  Edison  Swan  Electric  Co.,  Ltd.,  inform  us 
that  their  Belfast  Depot  has  now  been  removed  to  more  commo- 
dious premises  at  41,  Chichester  Street,  to  which  address  all 
communications  should  be  sent. 

Industrial  Revolution. — Mr.  H.  JE£.  Blain,  C.B.E.,  M.lnst.T, 
Assistant  Director  of  the  London  Underground  Railways,  is 
to  lecture  on  Wednesday  evening  next,  the  23rd  inst.,  at  Caxton 
Hall,  at  7.30  p.m.,  on  “ The  Industrial  Revolution  in  England.” 
Mr.  A.  Bellamy,  C.B.E.,  ex-President  of  the  N.U.R.,  is  to 
preside. 


November  1921. 


The  Electro  Harmonic. — There  Was  a goodly  attendance  at 
the  Ladies'  Night  Concert,  oh  Friday  last.  Mr.  Highfield, 
President  of  the  Inst.  F.E.  was  in  the  chair  and  everybody 
seemed  to  enjoy  the  programme  although  the  temperature 
of  the  room  was  not  all  .that  could  be  desired.  On  Friday, 
December  16,  there  will  be  a smoker  and  we  hope  that  all  who 
attend  will  be  able  to  report  a steady  improvement  in  business. 

It  will  help  to  cheer  things  up. 

Exhibition  . — The  Newcastle-upon-Tyne  Electric  Supply  Co., 
Ltd.,  as  well  as  Messrs.  Robson  and  Coleman,  electrical  con- 
tractors, Newcastle ; Gray  Bros.,  electrical  contractors,  New- 
castle ; Siemens  Bros,  and  Co.,  Ltd.,  Caxton  House,  Westminster; 
Electrical  Devices,  Ltd.,  Newcastle-upon-Tyne;  and  The  Northern 
Steel  and  Hardware  Co.,  Ltd.,  Manchester,  are  making  a display 
at  the  Housing  and  Home  Life  Economy  Exhibition,  St.  George's 
Drill  Hall,  St.  Mary's  Place,  Newcastle-upon-Tyne,  November 
18  to  December  3.  ' 

Hull. — At  the  invitation  of  Mr.  A.  E.  Smith,  District  Super- 
intendent of  the  Edison  Swan  Electric  Co.,  Ltd.,  a party  of 
72,  consisting  of  the  leading.electrical  engineers  of  the  district 
and  their  men,  assembled  at  the  Company's  showrooms  on 
Monday  evening,  November  14th,  to  hear  and  discuss  a lecture 
on  the  Ediswan  Wiring  System  by  Mr.  F.  C.  Raphael.  Many 
practical  points  were  raised  in  the  discussion,  which ^was  wound 
up  by  Mr.  Herbert  Bell,  O.B.E.,  the  City  Electrical  Engineer, 
who  expressed  the  opinion  that  some  form  of  surface  wiring 
system  was  essential  in  many  cases  to  reduce  the  cost  oi  electrical 
installations,  and  that  the  one  described  was  the  most  suitable 
for  the  purpose  he  had  seen. 

Meetings.— On  Tuesday,  22nd  inst.,  the  Institute  of  Industrial 
Administration  will  meet  at  7.30  p.m.  Subject : — “ Unemploy- 
ment Insurance  for  Individual  Firms,”  by  H.  Lesser,  Esq. 

The  Junior  Inst,  of  Engineers  will  meet  on  Friday,  18th  inst., 
at  7 p.m.,  Annual  Gefieral  Meeting.  Also  on  Friday,  25th 
inst.,  at  8 p.m.,  " Eldctro-Magnetic  Instruments — Problems  in 
Design  and  Construction,”  by  G.  F.  Shotter  (Member).  Exhibits 
and  Demonstrations.  And  on  Friday,  December  2,  at  8 p.m., 
Lecturette  ; — “ Notes  on  Maintenance  of  Electrical  Accumu- 
lators,” by  B.  L.  Ladkin.  All  at  Caxton  Hall.  On  Saturday, 
November  26,  at  2.30  p.m.,  there  will  be  a visit  to  the  Loco-  , 

motive  Sheds  of  the  G.W,  Ry.  at  Old  Oak  Common. The 

Inst,  of  Production  Engineers  will  meet  on  Friday,  the  25th 
inst.,  at  the  Inst,  of  Mech.  Engineers,  Storey’s  Gate,  S.W.,  at 
7.30  p.m.,  when  Mr.  A F.  Guy  lor  will  deliver  a paper  dealing 
with  “ Drawings  and  Induction,”  to  be  illustrated  by  lantern 

slides. -The  next  regular  meeting  of  the  Kelvin  Lodge  will  be 

held  at  Mark  Masons’  Hall,  on  Friday’,  November  25,  at  4 p.m. 
Morning  dress. 
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ELECTRICITY  SUPPLY  DEVELOPMENTS  IN  THE 
UNITED  KINGDOM. 


The  First  Annual  Report  of  the  Electricity  Commissioners 
commences  with  a review  of  the  legislation  which  has 
governed  the  development  of  electricity  supply  in  this 
country  since  the  first  Electric  Lighting  Act  of  1882.  The 
powers  and  duties  of  the  Commissioners  are  then  discussed 
and  particulars  are  given  of  the  work  which  they  have 
accomplished  towardsthe  reorganisation  of  electricity  sup- 
ply, In  the  following  paragraphs  it  is  proposed  to  repro- 
duce some  of  the  more  interesting  information  given  in 
the  Report  concerning  the  general  trend  of  development. 

fcarly  Legislation  and  its  Cramping  Effects * — The  basic 
legislation  of  1882  governing  the  establishment  and  opera- 
tion of  electricity  undertakings  was  framed  at  a date  when 
the  generation  and  distribution  of  electrical  energy’  on  a 
commercial  scale  was  in  the  experimental  stage  and  when 
the  main,  if  not  the  only  objective  was  electric  lighting* 
Undertakers  at  that  date  were  expressly  forbidden  to 
associate  themselves  with  any  other  company  or  person 
supplying  electrical  energy ; advances  in  technical  practice 
with  regard  to  generation  and  distribution  soon  rendered 
much  of  the  early  plant  obsolete ; and  the  Board  of  Trade 
was  not  empowered  to  co-ordinate  development  from  the 
purely  technical  standpoint. 

The  development  of  the  electric  motor  and  the  practical 
application  of  three  phase  energy  brought  into  prominence 
the  possibilities  attaching  to  large  scale  generation  at  high 
voltage,  distribution  over  wide  areas,  and  the  general  utili- 
sation of  electrical  energy  in  industry.  With  a view  to 
facilitating  these  developments,  the  famous  Power  Acts 
of  the  period  1900  to  1905  were  introduced  but — except  in 
a few  cases — thev  failed  to  bring  about  comprehensive 
systems  of  supply,  because  the  undertakers  under  these 
Acts  were  forbidden  to  supply  energy  in  the  area  of  any 
existing  authorised  distributor  except  with  the  consent  of 
the  latter.  Though  the  other  powers  conferred  by  these 
Acts  marked  a great  advance  in  policy,  they  were  of  little 
avail  so  long  as  the  towns  and  other  industrial  areas  were 
virtually  excluded  from  the  ambit  of  the  operations  of  the 
power  companies. 

In  the  circumstances  and  in  view  of  the  competition  of 
the  gas  industry,  it  is  not  surprising  that  the  development 
of  eiectricitv  supply  in  this  country  has  been  less  rapid  than 
in  other  countries  where  development  started  later,  and 
^vith  the  benefit  of  experience  gained  elsewhere.  The 
largest  pre-war  output  from  the  500  or  so  supply  stations 
in  the  United  Kingdom  was  about  2,000  million  units  per 


annum — compared  with  1,475  million  units  output  in  Swe- 
den ip  1914  (mainly  from  water  power).  This  comparison 
is  the  more  striking  when  it  is  remembered  that  the  popu- 
lation of  Sweden  is  about  5,500,000  (32  per  square  mile) 
compared  with  out  own  population  of  45,400,000  or  374  per 
square  mile.  During  the  war,  however,  there  was  an 
extralordinary  development  in  electricity  ,sufc}ply  in  this 
country,  chiefly  in  connection  w’ith  the  manufacture  of 
munitions,  and  the  output  of  our  public  supply  stations 
more  than  doubled  in  four  years,  the  figure  for  1918  being 
4,628  million  units. 

Multiplicity  of  Stations  means  Inefficiency. — It  need 
hardly  be  pointed  out  that  the  inevitable  resujts  of  |he 
lack  of  co-ordination  brought  about  by  the  original  electri- 
cal legislation  w'ere  unnecessary  expenditure  of  capital, 
wasteful  consumption  of  coal,  and  higher  charges  for  elec- 
tricity than  would  otherwise  have  been  required.  In 
Greater  London  alone  there  are  70  generating  stations 
representing  50  different  systems  of  supply,  24  voltages, 
and  10  different  frequencies ! Owing,  in  many  cases,  to 
the  small  size  and  high  costs  of  public  supply  stations, 
manufacturers  have  found  it  cheaper  to  lay  down  private 
generating  plant — thus  extending  the  system*  of  wasteful 
generation  on  a small  scale  in  a multiplicity  of  stations. 
Not  only  does  the  existence  of  many  systems  of  supply  with 
different  pressures  and  frequencies  now’  offer  a serious 
‘Obstacle  to  the  evolution  of  widespread  interlinked  net- 
works, but  also,  for  years  past,  the  manufacture  of  the 
many  different  types  of  plant  and  apparatus  has  deprived 
British  firms  of  the  advantages  which  would  have  accrued 
— both  at  home  and  abroad — from  concentration  on  the 
(production  of  a few  standard  types. 

Reorganisation  Problems. — From  the  foregoing  it  will 
easily  be  appreciated  howr  necessary  was  the  Electricity 
(Supply)  Act,  1919,  what  are  the  chief  problems  of  reorgani- 
sation now  before  the  electricity  supply  industry,  and  how* 
difficult  this  essential  reorganisation  will  be*  It  is  not  a 
question  of  starting  ab  initio  to  develop  a comprehensive 
and  standardised  system  of  generation,  transmission  and 
distribution  on  the  basis  of  present-day  knowledge  and 
practice,  but  rather  of  determining  the  best  method  of 
adapting,  modifying  and  expanding  the  existing  heterogen- 
eous development  so  as  to  secure  a speedy  improvement  in 
the  supply  of  electricity  for  the  many  and  growing  needs 
of  the  community. 

The  prevailing  economic  conditions  and  high  level  of 
all  costs  make  it  impossible  to  carry  out  the  work  of  re- 
organisation otherwise  than  gradually  and  by  stages.  In 
addition,  however,  to  costly  engineering  work*  the  re- 
organisation involves  a multiplicity  of  interests  and  it  is 
essentia1,  to  secure  the  co-operation  and  agreement  of  all 
those  concerned  in  a particular  district.  The  total  difficul- 
ties to  be  overcome  are  thus  so  great  that  improvement  in 
existing  conditions  is  lrkelv  to  occupy  a much  longer  time 
than  w’as  estimated  bv  optimists  when  the  problem  was 
under  consideration  prior  to  the  passage  of  the  Electricity 
Act  of  1919. 

Forcing  the  Pace? — The  Act  of  1919  lays  dowm  a definite 
procedure— involving  a number  of  stages — in  order  to  ensure 
full  consideration  of  aty  schemes  and  proposals  for  the  re- 
organisation of  supply  and  for  the  safeguarding  of  all  the 
interests  involved.  In  a general  wav,  such  safeguards  are 
^rpirely  to  be  desired,  hut  the  whole  history  of  the  electrical 
industry  show's  that  protracted  legal  procedure  forms  the 
opportunity  of  the  obstructionists.  Personally,  we  fear 
that  the  procedure  laid  down  by  the  1919  Act  will  be  abused 
in  many  instances  by  those  who  wish,  for  one  reason  or 
another,  to  oppose  the  broad  schemes  of  electricity  supply 
which  would  make  for  the  greatest  good  of  the  greatest 
number.  Certain  sacrifices  must  be  made  to  attain  this 
desirable  end,  but  the  Act  provides  for  adequate  compensa- 
tion to  be  paid  in  respect  of  all  material  sacrifices  so  that — 
again  expressing  our  own  opinion — we  should  like  to  see 
the  Commissioners  endowed  with  more  drastic  powers  of 
enforcing  rapid  reorganisation*  It  must  be  remembered 
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that  the  Electricity  Commissioners  are  not  4 4 officials”  in  the 
ordinary  sense  of  the  word — they  are  men  of  the  highest 
standing  in  the  electrical  profession  and  are  undoubtedly 
qualified  to  prepare  schemes  which  will  at  least  represent 
within  a very  small  margin  the  best  possible  development 
ot  electricity  supply  in  any  particular  district.  Such 
schemes  could  be  prepared  quickly — why  should  they  not 
be  enforced,  subject  to  nothing  more  than  a short  business- 
like discussion  such  as  those  which  are  conducted  at  meet- 
ings of  the  Institution  of  Electrical  Engineers?  As  matters 
stand,  it  seems  to  us  that  there  is  opportunity  for  inter- 
minable legal  proceedings  concerning  (points  which  are 
entirely  of  minor  importance  compared  with  the  enormous 
savings  which  would  at  once  he  effected  by  the  “Commis- 
sioners' scheme .”  What  justification  can  there  be  for 
continuing  to  penalise  industry  in  general  by  permitting, 
say,  50  per  cent,  of  waste  to  exist,  simply  in  order  to 
examine  whether  some  other  scheme  would  yield  one  or 
two  per  cent,  higher  efficiency  or  save  twopennyworth  of 
pride  for  someone  ? 

Naturally,  these  points  do  not,  and  could  not,  form  any 
part  of  the  Commissioners’  Report,  but  it  is  obvious  that 
they  are  points  which  affect  directly  the  possible  speed  of 
reorganisation  of  electricity  supply.  We  have  therefore 
expressed  forcibly  our  own  "opinion  on  the  subject  and  we 
invite  correspondence  from  our  readers. 

The  Trend  of  Reorganisation. — Soon  after  their  appoint- 
ment, the  Commissioners  made  a preliminary  survey  of  the 
present  and  prospective  electrical  requirements  of  a large 
part  of  the  country  and,  on  the  basis  of  this  survey,  they 
determined  provisionally  thirteen  Electricity  Districts,  the 
boundaries  of  which  are  shown  on  a map  "included  in  the 
Report.  There  cannot  be  the  slightest  doubt  that  great 
benefits  will  accrue  to  domestic  and  industrial  consumers 
of  electricity  once  Joint  Electricity  Authorities  are  formed 
in  these  and  other  districts  and  the  resultant  administra- 
tive, engineering  and  financial  economies  come  into  effect. 
Capital  and  coal  will  be  saved  and  higher  efficiency  will 
be  obtained  from  joint  action. 

The  consent  of  the  Commissioners  must  be  obtained 
before  laying  down  a new  or  extending  an  existing  gener- 
ating station  or  main  transmission  line,  and  when  laying 
down  a flew  private  statior  the  owner  is  required  to 
comply  with  any  regulations  made  by  the  Commissioners 
concerning  the  type  of  current,  frequency  and  pressure  to 
be  employed.  Bv  these  powers,  which  are  subject  to  reason- 
able safeguards,  the  Commissioners  are  able  to  ensure  that 
any  new  works  or  extensions  shall  fit  in  ultimately  with  a 
co-ordinated  engineering  scheme  for  the  improvement  of 
electricity  supply  in  any  district.  The  policy  of  the  Com- 
missioners in  this  matter  has  been  to  avoid  hindering  devel- 
opment  during  the  period  which  must  elapse  before  any 
comprehensive  schemes  for  reorganisation  come  into  effect ; 
to  avoid  extending  badly-placed  stations  when  a neighbour- 
ing better-placed  station  could  be  extended  so  a9  to  render 
the  desired  service,  and  to  avoid  establishing  or  extending 
small  stations  where  the  balance  of  advantage  is  in  favour 
of  taking  bulk  supply  from  an  alternative  source. 

Loan  Periods . — Borrowing  by  Local  Authority  Under- 
takers is  now  subject  to  the  consent  of  the  'Electricity  Com- 
missioners who  have  established  a new  and  simplified 
schedule  of  repayment  periods  ranging  from  60  years  in 
respect  of  freehold  land  to  io  years  in  respect  of  meters, 
wiring  of  premises  and  some  apparatus  to  be  let  on  hire. 
If  there  is  reason  to  expect  that  generating  machinery  and 
accessories  are  specially  liable  to  be  superseded  by  bulk 
supply  or  otherwise,  the  maximum  period  for  loan  repay- 
ment is  15  years. 

Mutual  Help  and  Fringe  Supply. — Pending  the  establish- 
ment of  a Joint  Electricity  Authority  for  a district,  any  two 
or  more  authorised  authorities  therein  may  obtain  powers 
for  mutual  assistance  in  respect  to  giving  and  taking  a 
supply  of  electricity  and  the  distribution  of  electricity  so 
taken-  Such  mutual  assistance  is,  of  course,  on  the  lines 
contemplated  by  the  whole  scheme  of  reorganisation,  and 


it  is  gratifying  to  note  that  a number  of  important  under- 
takings are  already  working  together  in  Hihis  manner- 
Another  important  step  in  the  direction  of  general  and 
efficient  utilisation  of  electricity  supply  is  the  granting  of 
Fringe  Orders,  under  which  supply  authorities  are  em- 
powered to  supply  consumers  outside  the  normal  area  of 
their  distribution.  In  the  past  it  has  not  been  uncommon 
for  a private  or  industrial  would-be  consumer  to  be  for- 
bidden connection  to  mains  which  were  already  within  a 
few  yards  of  his  premises,  but  situated  in  another  supply 
area. 

Systems  of  Supply — One  of  the  most  important  duties 
laid  upon  the  Commissioners  in  the  way  of  technical 
measures  to  bring  about  better  conditions  of  electricity 
supply  is  the  unification  of  type  of  current  and  frequency 
and  voltage  of  supply.  Of  these,  the  most  important  con- 
sideration is  probably  the  standardisation  of  frequency 
because  large  systems  operating  at  different  frequencies 
cannot  easily  be  operated  in  parallel.  After  careful  con- 
sideration, the  Commissioners  have  come  to  the  conclusion 
that  a policy  which  would  bring  about  one  standard  fre- 
quency tnroughout  the  country  must  be  deferred  for  the 
present.  They  have,  however,  made  it  their  policy  to 
eliminate  all  odd  frequencies  so  as  gradually  to  reduce  the 
number  of  frequencies  in  use  to  three,  namely  50  (standard^ 
40  and  25  cycles  per  second. 

All  authorised  undertakers  are  now  required  to  render 
a return  to  the  Commissioners  every  four  weeks  showing 
fuel  consumed,  units  generated,  and  so  forth.  Naturally, 
the  information  so  collected  will  be  a useful  guide  to  the 
conditions  prevailing  and  the  improvements  effected.  Taken 
in  conjunction  with  the  general  statutory  powers  of  the 
Commissioners  and  their  authority  to . undertake  experi- 
mental work  and  trials,  there  is  now  provided  machinery 
which  should  do  all  that  is  humanly  possible  to  improve 
the  electricity  supply  industry — and  With  it  the  rest  of  the 
electrical  industry,  and  so  the  prospects  of  every  electrical 
worker,  provided  that  all  parties  concerned  work  together 
to  put  into  effect  the  policy  as  a whole.  The  cost  of  the 
reorganisation  itself  will  necessarily  be  heavy,  but  the  econ- 
omies and  other  advantages  obtained  will  represent  an  ex- 
cellent return  upon  the  outlay  involved.  The  raising 
of  the  money  in  the  first  place  may  offer  difficulties-- 
especially  under  prevailing  eoonomic  conditions — and  in* 
this  connection  it  is  probable  that  increased/  financial 
powers  will  have  to  be  given  to  the  Commissioners 
before  they  can  make  the  constructive  advances 
of  which  their  position  and  general  powers  and  qualifi- 
cations render*  them  capable.  Concrete  achievements 
are,  of  course,  the  real  end  in  view,  and  it  will  be  a calamity 
if,  for  political  or  other  reasons,  the  powers  of  . the  Com- 
missioners are  so  restricted  in  money  matters  as  to  stu'tify 
their  efforts  in  other  directions. 


“•MARCO”  INDIRECT  LIGHTING. 


Last  week,  under  the  title  “ Indirect  Lighting,”  we  re- 
ferred to  the  new  “Marco”  bowls  which  are  made  by  the 
44  Marco”  Bowl  Co.,  for  whom  the  “Z”  Electric  Lamp  and 
Supplies  Co.,  Ltd.,  or  73,  Newman  Street,  W.i,  are  the* 
London  agents.  We  have  since  inspected  these  bowls  at 
the  “Z”  Company’s  showrooms,  and  find  that  the  bowls, 
besides  being  very  strong  and  light,  have  a very  fine  effect 
when  illuminated.  As  coloured  fabrics  of  almost  any  nature- 
can  be  introduced  into  the  fibrous  bowls,  it  is  at  once 
apparent  that  they  have,  besides  their  artistic  value,  a wide 
advertising  value.  iBesides  bowls,  the  construction  can  be 
applied  to  illuminated  friezes  and  panelling  for  all  pur- 
poses, and  we  should  not  be  surprised  to  find  that  they 
become  very  widely  used. 

While  at  the  44  Z”  Company’s  showrooms,  we  saw  a 
variety  of  heating  and  cooking  devices,  and  among  other 
items  the  hardy  little  Electrolux  Suction  Cleaner  for 
domestic  use  as  well  as  a larger  model  for  larger  houses,, 
kinemas,  theatres,  banks,  etc. 
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A NEW  AUTOMATIC  REVERSING  CONTROLLER. 


The  automatic  reversing  controller  (Fig.  i)  manufactured 
by  the  G.E.C.  at  the  Witton  SwitJigear  Works,  is  rated  at 
25  amps,  and  is  suitable  for  a 6 h.p.  D.'C. , motor  driving 
machine  tool.  By  the  adoption  of  a drum  type  of  change- 
over switch  for  reversing  the  motor  and  by  ojher  points  in 
the  design,  the  number  of  moving  parts  has  been  made 
very  small,  and  several  of  the  new  features  are,  we  under- 
stand, protected  by  patents.  Reference  to  Figs,  i and  2 
will  show  the  construction,  while  the  method  of  connection 
is  seen  in  Fig.  3.  . Should  the  reversal  of  the  motor  be 


comes  on  again,  it  is  necessary  to  move  the  controller 
handle  to  the  “off”  position  before  the  motor  can  be  re- 
started. This  effectually  protects  against  the  danger  of 
the  machine  re-starting  when  the  voltage  comes  on  again, 
should  the  handle  be  !efj  in  the  running  position. 

Turning  now  to  the  construction  of  the  contactor,  the 
moving  contactor  is  attached  to  the  armature  by  means  of 
a flat  phosphor  bronze  spring,  and  is  pressed  with  a com- 
bined rolling  and  rubbing  motion  against  the  fixed  contact. 
By  this  means  there  is  just  sufficient  friction  to  keep  the 
contact  surfaces  in  good  order,  and  the  method  not  only 
causes  the  contacts  to  meet  and  part  at  their  tips,  but 
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F:g.  1. — 6 H P.  Reversing  Controller  with 
Cover  Removed. 
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Fig.  2. — Side  Elevation  of  25  Amp.' 
Controller. 
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Fig.  3. — -Diagram  of  Connections  of  Controller. 


carried  out  by  contactors,  four  units  suitably  interlocked 
and  a double  throw  master  switch  would  be  required. 

The  no-volt  safety  device,  shown  about  the  middle  of  the 
upper  half  of  the  controller  panel,  consists  of  a break  in 
the  main  armature  circuit,  which  is  bridged  by  a laminated 
contact  when  either  the  normal  voltage  is  applied  to  the 
apparatus,  or  when  the  controller  handle  is  in  the  “off” 
position.  If  the  voltage  goes  off  the  shop  mains,  and'  then 


also  to  carry  the  current  at  the  lower  portion  of  their  con- 
tact faces,  where  there  is  no  chance  of  their  being  pitted 
or  beaded  by  arcing. 

Automatic  current  limit  acceleration  is  secured  bv  a 
novel  design  of  relas . One  of  these  is  supported  below  the 
first  contact  or  by  brackets  (d,  Fig.  2)  that  are  solid  with 
the  main  castings.  The  air  gap  between  the  relay  armature 
a and  the  pole  piece  b is  adjustable  by  a brass  distance 
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screw  c,  so  that  the  armature  can  drop  when  the  current 
peak  has  fallen  to  a desired  safe  value.  The  falling  of  Jhis 
armature  closes  the  circuit  for  the  next  contactor  by  caus- 
ing the  moving  con/tacit  e to  bridge  the  two  fixed  posts  /. 
In  this  way  a step  of  the  starting  resistance  is  short 
circuited.  - This  action  is  progressive,  another  such  relay 
being  interlocked  with  the  reversing  drum.  Thus  the  re- 
sistance is  cut  out  in  two  steps  when  the  starting  and 
secondary  peaks  have  fallen  to  safe  values.  Further  steps 
can  be  introduced,  if  desired,  into  such  an  automatic  con- 
troller by  merely  employing  one  or  more  additional 
accelerating  contactors,  complete  with  their  attached  re- 
lays. However,  two  steps  are  ample  for  the  purpose  in 
hand. 

The  whole  apparatus  has  been  so  designed  as  to  fit  into 
an  ordinary  starter  box,  with  the  necessary  resistance  be- 
hind the  slate  panel.  This  box  contains  not  only  the  usual 
controlling  resistance,  but  also  a discharge  resistance  for 
the  field  (if  this  be  shunt  wound),  and  resistance  units  in 
•series  with  the  small  armature  coils.  Although  the  main 


Fig.  4. — Curves  Showing  Current  Variation 
upon  Rapid  Reversal. 


•resistors  are  designed  for  starting  duty  only,  they  have 
been  made  robust  and  are  capable  of  withstanding  a con- 
tinuous senes  f s*  arts  and  -oversale  without  overheating. 
The  controller  is  intended  to  be  used  in  conjunction  with 
a G.E.C.  standard  ironclad  switch  and  fuse  boxes. 

In  Fig.  4 two  curves,  traced  by  a recording  ammeter, 
show  the  rise  and  fall  of  the  current  when  the  controller  is 
in  operation,  and  demonstrate  that  the  controller  can  with- 
stand rough  handling.  The  first  curve  illustrates  the  effect 
of  simply  switching  on  and  then  off  again.  The  steady 
load  on  the  motor  is  given  by  the  final  current,  14  amps., 
and  this  was  derived  from  a rope  brake.  The  normal  full 
load  current  was  22  amps.,  and  it  will  be  seen  that  the 
highest  peak,  experienced  when  switching  on,  was  only 
60  per  cent,  above  this.  For  the  second  curve,  the  con- 
troller was  repeatedly  reversed,  without  any  pause  on  the 
“off"  position.  In  order  to  make  conditions  severe,  the 
motor  was  allowed  to  reach  its  maximum  speed  and  then 
reversed,  with  the  results  shown.  Even  now  the  reversing 
peak  is  only  given  as  50  amps.,  or  123  per  cent,  above 
normal,  while  the  intermediate  peaks  are  far  below  this 
value. 

It  may  also  be  mentioned,  in  conclusion,  that  one  of 
these  controllers  was  recently  fitted  to  a 6 h.p.  radial  drill 
in  an  engineering  workshop  of  a firm  of  well-known 
machine  tooi  makers  and  tested  bv  an  operator  moving  the 


operating  handle  backwards  and  forwards  as  rapidly  as 
possible.  This,,  of  course,  connected  the  apparatus  to  the 
full  voltage  for  forward  and  reverse  running,  and,  in  spite 
of  this,  w*e  are  advised,  no  part  of  the  equipment  suffered 
damage. 


E.D.A.  CHRISTMAS  LITERATURE. 


Among  the  folders  and  pamphlets,  etc./ prepared  by  the 
Electrical  Development  Association  for  the  Christmas  sea- 
son we  note  especially  one  which  makes  an  excellent 
w Xmas  Card  ” for  retailers  of  electric  heating  and  other 
labour-saving  appliances.  It  is  executed  in  red  and  black, 
and  is  headed  “ Thys.”  Fourteen  verses,  with  appro- 
priate illustrations  in  each  case,  are  all  that  appear  on 
it,  but  there  is  a large  space  left  for  the  retailer's  name 
and  address,  etc.  We  give  thrfee  verses  r — 

Thvs  is  ye  radiator  bright. 

That  asks  nor  match  nor  tinder; 

Ye  little  switch  sets  it  alight. 

And  leaves  nor  soot  nor  cinder  : 

Thys  is  ye  deaper — hear  it  buzz! 
ft  saves  ye  gude  wife’s  muscles; 

It  gathers  dirt  and  dust  and  fuzz, 

As  round  the  room  it  hustles  : 

Thvs  is  ye  snialle,  convenient  jugge. 

Whereby  ye  swain  and  father 

Mav  smear  hys  rough  and  hairie  mug-ge 

With  hot  and  soapie  lather;  / 

Another  illustrated  leaflet  explains  in  doggerel  verse 
how  Mrs.  Peter  Ezekiel  Brown  decided  to  adopt  electric 
heating,  cooking,  etc.,  and  how  she  benefited.  . 

Space  limitations  prevent  our’  referring  to  the  other 
excellent  publications,  particulars  of  which  should  be  ob- 
tained at  once  from  the  E.D.A.,  at  Hampden  House,  84, 
Kingsway,  W.C.2. 


Correspondence. 


RE  THE  E.P.E.A. 

To  the  Editor  of  Electricity. 

Dear  Sir, — The  attention  of  my  Committee  has  been 
drawn  to  the  statements  in  the  technical  Press  as  to  what 
happened  at  the  meeting  of  the  National  Joint  Board  in 
respect  to  an  agreement  between  the  Electrical  Power 
Engineers’  Association  and  the  Electrical  Trades  Union. 
The  facts  of  the  case  are  these  : An  agreement  was  entered 
into  between  my  organisation  and  the  E.P.E.A.,  provided 
that  agreement  could  be  reached  on  lines  of  demarcation 
of  membership.  Agreement  has  not  been  reached  on  the 
said  point,  and,  therefore,  there  is  no  agreement  between 
the  two  bodies.  I have  asked  our  General  Secretary,  Mr. 
Rowan,  to  confirm  this  statement. 

Yours  faithfully, 

W.  J.  Webb, 
London  District  Secretary. 


Visits. — Saturday,  26th  inst.,  at  2.30  p.m.,  the  Junr.  Inst.E. 
will  visit  the  Locomotive  Sheds  of  the  G.W.Rly.  at  Old  Oak 
Common,  and  on  Saturday,  December  3,  at  2.30  p.m.,  they 
will  visit  the  Duroglass  Works  at  Blackhorse  Lane,  Walthamstow. 

MfftingS. — The  next  Ordinary  Meeting  of  the  Inst.E.E.  will 
be  held  in  the  Lecture  Theatre  of  the  Institution,  Savoy  Plac<?’ 
Victoria  Embankment,  W.C.2,  on  Thursday,  December  L 
at  6 p.m.  Paper  : “ The  Cyc  Arc  Process  of  Automatic  Electric 

Welding,”  by  L.  J.  Steele  and  H.  Martin. The  Junior  lflst 

of  Engineers  will  meet  on  Friday,  25th  inst.,  at  8 p.m.Lecturette : 

“ Electro-Magnetic  Instruments — Problems  in  Design  ^ 
Construction,”  by  G.  F.  Shotter  {Member).  Exhibits  aIU* 
Demonstrations.  Also  on  Friday,  December  2,  at  8 pm/,  I 

Lecturette  ; " Notes  on  Maintenance  of  Electrical  Accumulators,  i 

by  B.  L.  Ladkin.  Both  at  Caxton  Hall. 
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SEASONABLE  ® 

GOOD  SELLING  LINES. 


The"  Plexsim"  Royal  Electric  Cleaner,  the  cleaner  par  excellence,  is  indeed  a complete  house 
cleaning  plant  in  itself,  well  designed  and  strongly  made,  giving  genuinely  long  and  satisfactory 
service.  Consumption  150  watts.  Weight  11}  lb.  Supplied  complete  with  floor-cleaning  nozzle, 
flexible  cord  and  lamp-holder  adaptor  Teady  for  immediate  use.  Price  £14.  17s.  6d.  (subj.). 
Complete  set  of  8 attachments  ^4  extra.  Descriptive  booklet  No.  851  showing  component 
parts  and  giving  full  details  on  application. 

E.945  Universal  Electric  Toaster  is  decidedly  a necessary  addition  to  the  up-to-date  breakfast 
table.  It  is  handsomely  finished  in  Nickel  Plate  and  is  complete 
with  self-contained  toast-rack.  Toasts  2 slices  of  bread  in  3 
k minutes.  Consumption  400  watts.  Supplied  complete  with 

flexible  cord  and  adaptor.  Price  37s.  6d.  (subj.', 

E.9435  Universal  Electric  Percolator  produces  a rich,  clear 
and  fragrant  beverage  and  is  the  very  best  coffee  maker  yet  devised. 
Fitted  with  patent  safety  fuse  to  prevent  injury  to  the  element 
BKjWw  O in  the  event  of  boiling  dry.  Excellent  design  ; finished  Nickel 

Plate,  solid  aluminium  interior  fittings.  Capacity  5 cups  ; con- 
sumption  420  watts.  Price  70s.  (subj.)  complete  with  flexible 
■ cord  and  adaptor. 

a E.984  Universal  Electric  Grill,  boils,  frys,  stews  and  , toasts- 

• Cooking  may  be  done  above  and  below  at  the  same  time.  Four 
easily  regulated  degrees  of  heat.  Highly  finished  in  Nickel 
Plate.  Diameter  8 in.  Consumption  650  watts.  Price  47s.  6d. 
_ * (subj.)  complete  with  flexible  cord  and  adaptor. 
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ALWAYS  the  greatest  attention 
is  given  to  the  smallest  details 
as  to  the  most  important 
process  in  the  making  of  Henley 
Flexile  Cords,  Wires  and  Cables. 
Under  skilled  supervision  a re- 
sponsible worker,  possessing  due 
regard  for  care  and  accuracy, 
sees  after  every  phase  in  manu- 
facture. That  is  why 


IMS* 


and  Henley  Wires  and  Cords  nave 
earned  their  great  reputation. 

W.  T.  Henley's  Telegraph  Works  Co,,  Ltd. 
Blondield  Street,  London,  E.C.2. 


JOHN  OAKEY  & SONS.  LTD. 

MANUFACTURERS  OF 

EMERY,  EMERY  CLOTH,  EMERY  PAPER, 

CABINET  GLASS  PAPER,  GLASS  CLOTH. 
BLACK  LEAD,  PUMICE,  CROCUS,  TRIPOLI, 
ROUGE,  &c. 

Oakey’s  “ Flexible  Twilled”  Emery  Cloth. 

For  Engineers,  Sewing  Machine,  Lock  and  Scale  Makers,  and  all  purposes  whore 
great  Strength,  Durability  and  Perfect  Flexibility  are  required. 

FLINT  & GARNET  PAPER  IN  ROLLS. 

40  yards  long  hy  18  in.,  20  in.,  24  in.,  SO  in.,  SO  in.,  40  in.,  42  in.,  A 43  In.,  wife 

“ WELLINGTON”  EMERY  WHEELS. 

WELLINGTON  EMERY  AND  BLACK  LEAD  MILLS,  LONDON,  S.E.  L 
ALL  BRITISH  MADE. 


JOHN  E.  RAWORTH  & MOSS, 


75,  Victoria  Street. 

WESTMINSTER-  S.W.l. 


Chartered  Patents  Agents 


CASING  AND  CAPPING. 


BLOCKS,  CLEATS. 

BOARDS  FOR  SWITCHES 
in  Stock  and  made  to  any  design 
ACCUMULATOR  CASES 

and  BATTERY  BOXES 
Made  to  Order. 


J.  F.  & G.  HARRIS,  Ltd., 

Timber  Merchants  and  Moulding1  Manufacturers, 

SAWING,  PLANING.  MOULDING  A GENERAL  WOODWORKING  MIL1E 

58 g,  WILSON  ST.,  FINSBURY,  LONDON,  E.C. 


D.C 


MOTORS 


Electric  Motor 
Specification 
No.  7. 
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TO  OUR  READERS. 

EMKCTRici?r  is  published  every  Friday,  and,  if  ordered,  is  on  sale  at  the 
principal  Bailway  Station  Bookstalls  and  Newsagents  on  that  day.  Zt 
has  a very  large  sale  throughout  the  United  Kingdom,  as 
well  as  In  the  British  Colonies  and  Abroad. 

The  Editor  does  cot  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identify  himself  with 
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The  stumbling-  block  in  the  way  of  cheaper  coal  at 
the  point  of  consumption  appears  to  be  the  transport 
question,  and,  so  far  as  coal  consump- 
Cheap  Coal,  tion  for  power  generation  is  con- 
cerned, adds  enormously  to  the 
importance  of  establishing  new  generating  plants  as 
near  the  pithead  as  is  practicable.  Latest  f.o.b.  costs 
per  ton  of  South  Wales  coal  are  given  by  Mr.  Finlay 
Gibson,  secretary  of  the  South  Wales  Coalowners’ 
Association,  as  26s.  3d.  per  ton,  made  up  as  follows: 
Pithead  cost, , 13s.  per  ton;  other  costs,  8s.;  railway 
and  dock  charges,  5s.  3d.  -It  will  thus  be  seen  that 
the  cost  of  a ton  of  coal  delivered  free  on  board  ship 
is  practically  double  the  ifigure  at  which  it  is  brought 
to  ‘the  surface.  In  other  words,  if  the  coal  were  con- 
sumed on  the  spot,  it  would  cost  only  half  the  price 
which  has  to  be  paid  when  it  is  transported  to  a 
distance  prior  to  consumption. 


What  a strong  argument  in  support  of  pithead 
generating  plant ! It  certainly  would  necessitate  some 
additional  outlay  to  transmit  the  generated  electrical 
energy  over  similar  distances  to  ithe  point  of  consump- 
tion, bpt  certainly  nothing  like  13s.  per  ton  of  coal 
burnt  under  modern  boiler  plant  and  ultra-efficient 
generating  units.  The  fact  of  the  matter  is  that 
British  coal  of  the  best  grades  is  becoming  too 
unwieldy  to  handle.  It  is  more*  costly  to  win  to-day 
than  formerly,  owing  to  -the  best  seams  having  been 
worked  to  such  depths  that  the  money  expended  in 
winning  it  and.  bringing  it  to  the  surface  is  more  than 
equivalent  to  what  had  to  be  expended  a decade  since 
in  delivering  it  to  the  consumers’  bunkers.  , If  indus- 
tries which  depend  upon  cheap  coal  are  to  revive,  we 
must  make  a drastic  cut  somewhere,  and  on  the 
figures  above  stated  considerable  economies  could  be 
effected  by  removing  the  point  of  consumption  from  a 
distance  to  pithead  locations. 


We  have  not  yet  arrived  at  a practicable  solution  of 
a famous  scientist’s  prophecy  of  underground  steam- 
raising plant,  where  coal  would  be  consumed  actually 
in  situ , where  it  has  been  placed  by  Nature,  but  the 
idea  vhas  possibilities  which  may  be  realised  in  ithe 
future.  Meanwhile  the  next  best  thing  is  to  adopt  a 
compromise,  and  transport  our  mineral  wealth  as 
short  a distance  as  possible — viz.,  to  the  surface  of 
the  earth  at  the  point  immediately  above  its  natural 


location,  and  there  make  the  best  practical  use  of  it 
as  fuel  for  power,  traction,  and  lighting.  In  the  light 
of  modern  engineering  development  it  has  long  been 
anomalous  that  steam  locomotives  should  have  to  haul 
a Considerable  percentage  of  deadweight  coal  in  their  / 
own  tenders  to  furnish  the  {power  which  keeps  them 
moving,  whilst  the  national  expenditure  on  coal  trans- 
port would  astonish  most  readers  as  representing 
money  which  could  be  practically  all  saved  by  pithead 
consumption. 


It  will  be  recalled  by  regular  readers  that  I com- 
mented at  the  time  on  the  ill-considered  action  of 
' certain  employees  of  the  Hackney 
A Strike  Echo.  Borough  Council  Electricity  Depart- 
ment in  refusing  to  connect  up 
the  premises  of  a certain  consumer  whose  wiring  had 
been  installed  by  non-union  labour.  As  a result,  the 
potential  consumer  brought  an  action  against  the 
Borough  Council  for  non-fulfilment  of  contract,  and 
won  his  case.  On  appeal,  the-  decision  has  been  con- 
firmed, and  a nice  bill  of  costs  will  result,  seeing  that? 
three  judges  and  other  legal  luminaries  had  to  sit  to 
decide  the  issue.  The  case  aptly  illustrates  the  manner 
in  which  public  money  is  wilfully  wasted  by  these 
pettifogging  squabbles  over  details  which  really  do 
not  matter  a d — — n. 

Think  of  the  complications,  waste  of  time,  expendi*- 
ture  of  ratepayers’  money,  to  say  nothing  of  the  ridi- 
culous figure  we  cut  in  the  eyes  of  other  nations,, 
when  one  or  two  trade  unionists,  controverting  the 
principles  of  individual  freedom  on  which  our  con- 
stitution is  based,  refuse  to  carry  out  legitimate  ancf 
commonplace  instructions  because  certain  work  had 
been  performed  by  an  individual  who  was  not  a fellow 
member  of  their  industrial  orcjler.  A peevish  act  m 
the  first  place,  setting  in  motion  ponderous  IegaF 
machinery  to  decide  the  strictly  legal  dspect  of  the 
situation,  and  the  man  in  the  street  looks  on — and 
pays.  Small  wonder  that  Labour  interests  suffered 
such  severe  defeat  at  the  recent  municipal  elections. 
In  the  light  of  this  and  similar  happenings,  the  ques- 
tion “ Is  Labour  fit  to  govern?  ” should  find  a ready- 
answer. 


We  of  the  modern  engineering  era  have  been  wont 
to  regard  the  Institution  of  Civil  'Engineers  as  a very 
“ pukka  ” institution;  the  ultima  thule- 
The  Civils.  of  co-operative  engineering  talent,  in 
fact.  And  in  point  of  age  and  his- 
torical archives  no  doubt  it  is.  Founded  in  1818,  over 
a century  ago,  it  took  its  name  from  the  then  concept 
of  all  engineering,  other  than  purely  military  engineer- 
ing, and  was  no  doubt  representative  of  the  civilian 
engineering  industry  at  that  time.  Latterly  the- 
“civil”  engineer  has  been  popularly  associated  with 
bridge  design  and  building,  the  conception  and  erection* 
of  dams  for  the  impounding  of  water,  dock  construc- 
tion, and,  in  short,  any  important  scheme  of  a general 
engineering  nature.  It  is  aue,  no  doubt,  to  the 
imposing  character  of  the  schemes  attributed  to  the 
genius  of  civil  engineers  that  the  associated  institu- 
tion has  retained  its  popular  title  to  consideration  a s. 
the  premier  association  of  its  kind. 
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With  the  passage  of  time  the  Civils  have  adopted 
a somewhat  exclusive  policy,  quite  out  of  proportion 
to  their  professional  qualifications.  Engineering  as  a 
profession  nowadays  is  necessarily  sub-divided  under 
a number  of  headings,  according  to  the  particular 
branch  pursued  by  the  skilled  engineer ; hence  the 
existence  of  the  . kindred  institutions — electrical, 
mechanical,  chemical,  etc. — each  representing  a more’ 
Exactly  defined  branch  of  the  general  profession  of 
engineering.  In  the  result,  the  original  institution, 
despite  its  age  and  historical  archives,  is  in  danger 
of  losing  its  identity  ^ and  can  ill  afford  to  adopt  an 
autocratic  attitude  towards  its  younger  contem- 
poraries. 


In  the  circumstances,  the  presidential  qddress  of  Mr. 
W.  B.  Worthington  to  the  Institution  of  Civil 
Engineers  is  highly  commendable  as  shedding  new 
light  on  the  subject  and  awakening  the  older  members 
to  a sense  of  the  risks  they  incur  by  maintaining  an 
attitude  of  icy  isolation. towaids  the  remainder  of  their 
professional  brethren.  London  is  the  home  of  tradition, 
and  this  fact  doubtless  contributes  to  the  Civil  exclu- 
■5 -recess.  Engineers  must  march  vvhb  the  times,  how- 
ever, and  we  have  a parallel  in  the  old  Society  of 
Telegraph  Engineers,  which,  when  it  had  duly  served 
its  purpose,  lost  its  original  identity  and  * became 
merged  into  the  present  flourishing  Institution  of 
Electrical  Engineers.  A far  more  vigorous  growth 
this  than  one  which  still  clings  to  the  traditions  of 'an 
^engineering  era  long  since  passed  away. 


It  is  indeed  refreshing  to  see  that  a sound  and 
•staunch  trade  unionist  like  Mr.  W.  A.  Appleton  has 
had  the  courage  to  admit  in  a book 
Payment  by  he  has  just  written  that  he  has  come 
Results.  “ to  the  conclusion  that  there  can  be 
no  definite  advancement  in  material 
well-being  unless  the  value  of  the  work  performed  is 
ascertained,  and  all  workers  paid  according  to  the 
Value  of  their  labours.’ * If  the  rank  and  file  will  admit 
that  argument  and  work  in  accordance  with  it,  then 
indeed,  I think,  we  can  look  forward  to  the  future 
with  far  more  optimism.  No  sensible  efnployer  wishes 
to  impose  conditions  akin  to  slavery.  It  is  a most 
short-sighted  policy.  On  the  other  hand,  the  hard  and 
fast  trade  union  rule  that  all  workers  in  the  same 
craft  are  supposed  to  be  equally  skilled  is  an  absurdity. 
Some  men  are  bound  to  be  more  expert  than  others, 
and  therefore  really  able  to  earn  more  money  by 
greater  or  better  output.  Why,  then,  should  they  be 
-debarred  from  earning  more,  and  thereby  adding  to 
the  wealth  of  the  country?  The  net  result  would  be 
•cheaper  production  with  a bigger  export  trade,  leading 
directly  to  cheaper  food  and  cheaper  living. 


The  laws  of  nature  are  inexorable.  The  clever  and 
strong  will  push  to  the  front.  If  all  trade  unionists 
are  level  and  equal,  why  is  one  man  selected  as 
secretary?  Because  they  think  he  is  better  fitted  for 
the  work.  They  don’t  choose  a man  likely  to  do  it 
badly.  But  logically  they  ought  to,  because  they  main- 
tain that  all  have  equal  ability  and  must  be  paid  the 
same  rate  of  wages.  The  same  argument  applies  to 
the  election  of  members  of  Parliament,  and  in  many 
cases  Labour  members  have  made  wise  use  of  their 


intelligence  and  opportunities,  with  the  result  that 
they  can  grasp  more  clearly  the  difficulties  with  which 
employers  have  to  contend.  After  which  the  Com- 
munistic crowd  call  them  traitors  to  the  cause,  etc., 
and  they  retire  gracefully  into  some  fat  Government 
billet. 

Elektron. 


ELECTRICITY  SUPPLY  IN  BETHNAL  GREEN. 


The  recent  opening  of  a new  substation  in  Bethnal 
Green  recalls  that  as  long  ago  as  1899  a Provisional  Order 
was  obtained  by  the  Council,  but  although  sundry  tenta- 
tive efforts  were  made  to  carry  the  Order  into  effect,  no- 
thing was  actually  done  until  1913,  when  , Sir  John  Snell 
was  asked  to  report  to  the  Council  on  the  matter. 

He  recommended  that  endeavours  should  be  made  to 
obtain  supply  in  bulk  from  one  of  the  adjacent  local 
authorities,  and  that  such  supply  should  be  taken  to  sub- 
stations situated  in  the  western  and  eastern  portions  of 
the  borough,  and  that,  when  the  demand  warranted  it, 
a third  substation  should  be  erected  in  the  northern  por- 
tion of  the  borough.  Tenders  were  invited  for  a supply 
in  bulk,  and  the  offer  of  the  neighbouring  bqrough  of 
Stepney  was  finally  accepted,  and  a supplemental  agree- 
ment was  also  entered  into  under  which  the  Stepney 
B.C.  managed  the  undertaking  for  a term  of  years. 

In  1914  Sir  John  Snell  resigned  his  appointment,  and 
Mr.  Harold  W.  Couzens,  of  9,  Old  Queen  Street,  West- 
minster, was  appointed  Consulting  Engineer  to  the  Coun- 
cil, and  has  carried  into  effect  the  recommendations  laid 
down  in  the  original  report. 

The  supply  was  started  in  1916,  but  owing  to  the  restric- 
tions that  \vere  in  existence  during  the  war  very  little  was 
done  until  after  the  armistice. 

Since  then,  the  undertaking  has  increased  by  leaps  and 
bounds,  and  at  the  end  of  Dec.  last  there  were  the 
equivalent  of  124,935  lamps  of  30  watts  each  connected 
to  the  mains,  of  which,  roughly,  three-quarters  is  repre- 
sented by  motor-load.  The  requirements  of  the  northern 
portion  pf  the  area  increased  to  such  a material  extent 
that  during  last  year  it  ’became  necessary  to  consider  the 
installation  of  a substation  in  the  northern  portion  of 
the  borough.  Owing  to  the  congested  nature  of  the 
area-  it  was  a difficult  matter  to  find  a suitable  site, 
especially  having  regard  to  the  fact  that'  it  was  impos- 
sible to  take  over  house  property  for  this  purpose  owing 
to  the  lack  of  housing  accommodation.  Eventually,  how- 
ever, a site  was  found  just  off  the  Hackney  Road,  near 
Cambridge  Heath  Station,  which  consisted  of  a disused 
Wesleyan  Chapel,  and  this  chapel  has  now  been  con- 
verted into  the  new  northern  substation.  The  plant  con- 
sists of  1-500  k.v.a.  transformer,  supplied  by  tfie  Hack- 
bridge  Electric  Construction  Company,  and  1-250  k.v.a. 
transformer,  manufactured  by  the  Metropolitan -Vickers 
Electrical  Company.  There  is  ample  accommodation  for 
further  transformers,  when  required.  The  whole  of  the 
switchgear  was  supplied  bv  the  Metropolitan-Vickers  Elec- 
trical Company,  the  E.H.T.  gear  being  of  their  well- 
known  cubicle  construction,  with  the  control  apparatus 
on  a platform  erected  above  the  cubicles.  The  E.H.T. 
board  consists  at  present  of  five  panels,  there  being  a 
transformer  and  feeder  panel  on  either  end  of  the  board 
and  another  panel  in  the  middle,  by  means  of  which  either 
half  of  the  board -can  be  rendered  dead  at  any  time  for 
the  purpose  of  overhaul.  The  L.T.  board  consists  of  six 
panels  of  white  Sicilian  marble,  two  being  for  the  control 
of  transformers  and  the  remaining  four  for  the.  control 
of  .5  sq.  in.  4-core  feeder  cables,  which  radiate  from  the 
substation.  The  mains  for  the  network  have  been  laid 
by  the  British  Insulated  and  Helsby  Cables,  Ltd.,  and 
there  is  a .15  sq.  in.  E.H.T.  feeder  coming  in  from  the 
eastern  substation,  and  a similar  feeder  from  the  western 
substation,  thus  forming  a ring-main  so  that  a supply  can 
be  obtained  from  either  end  of  the  district. 
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The  energy  is  taken  from  the  Stepney  B.C.  at  a pressure 
of  6,200  volts,  and  is  transformed  down  to  a pressure  of 
415  volts  for  power  purposes  and  240  volts  for  lighting 
purposes  , 

The  system  is,  therefore,  thoroughly  up-to-date  and  will 
fit  in  with  the  main  scheme  for  the  supply  of  the  Greater 
London  District,  whatever  that  may  be. 


Questions  and  Answers  by  Practical  Men. 


buubs. 

Questions:  Ws  invite  our  readers  to  tend  m queetione,  'preferably  on 
technical  problem*  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  " Answers  to  Correspondents  " or  replies  will  be  invited  from  our 
readers.  One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  repUes  in  this  column. 

Answi, S3 : A fee  of  lOt.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit , and  5t.  for  the  one  we  select  as  second  best. 
In  fudging  the  repUes,  importance  will  be  attached  to  clearness  and  con- 
ciseness, as  well  as  accuracy.  The  Bditor  reserves  the  right  to  make 
no  award , or  to  accept  only  one  reply,  if,  in  his  opinionf  the  answers 
recetved  do  not  possess  sufficient  merit..  Competitors  desiring  the  re- 
turn of  their  manusbripte,  if  unaccepted,  should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript . Com- 
petitors may  adopt  a " nom  de  plume  ” but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  repUes.  The  Editor's  decision 
1#  final. 

Commencing  with  Question  No,  101,  a Diploma  of  Merit  wiU  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prise  the  most  times 
during  the  next  twelve  months. 

The  words  " Questions  and  Answers.’1  or  " Q”  and  " A " should  be 
placed  at  the  top  left-hand  comer  of  all  letters  intended  for  this  column. 


Question  No.  .130. 

Recently,  I had  cause  to  test  two  new  200  volt,  6 h.p., 
direct  current  motors.  These  are  shunt  machines,  two 
poles,  but  the  windings  round  the  poles  are  connected  in 
parallel.  The  rated  speed  is  1,400  r.-p.m.  On  test  the 
speed  is  1,420  r.p.m.  at  full  load,  and  1,300  r.p.m.  at  no- 
load.  If,  at  no  load,  the  rocker  is  moved  to  bring  the  speed 
•up  to  1,400  r.p.m.,  when  the  load  is  placed  on  the  machine 
the  machines  race  away  as  though  the  field  was  broken. 
Can  any  reader  tell  me  why  this  should  be,  and  what  the 
remedy  is?. — “Tester.” 

(Replies  to  Question  No.  130  must  be  received  not  later 
than  December  ao,  1921.), 


Answers  to  Questions. 

Question  No.  125. 

The  second  prize  (5 s.)  is  awarded  to  “ B.L.Y.”  for 
the  following  reply  : — 

This  question  does  not  definitely  state  whether  the 
calculations  are  required  for  the  purpose  of  designing 
a new  machine,  or  for  rewinding  purposes,  but  as  certain 
factors  are  known  it  is  assumed  for  the  latter,  other- 
wise various  important  details  would  have  to  be  cal- 
culated, such  as^  length,  diameter  of  core,  shape  and 
number  of  slots,  etc.,  before  the  stator  turns  could  be 
found. 

Since  the  speed  and  frequency  are  known,  the  number 
of  poles  should  first  be  determined.  This  can  be  found 

by  the  formula  — — — * where  ^ is  the  frequency, 

and  N the  synchronous  speed.  The  stator  winding  must 
be  so  designed  that,  neglecting  the  small  ohmic  drop, 
it  will  set  up  a counter  E.M.F.  equal  to  the  applied 
EM.F.  Then  in  the  following  formula,  letting  Ey  = 
volts  applied  per  phase,  T = turns  per  phase,  F =flux 
per  pole,  and  +*  = frequency,  we  obtain 

E,  for  a 3-phase  motor. 

10s 

or  Ey  for  a 2-phase  motor. 

v io8  r 


The  approximate  area  of  the  air-gap  must  now  be 
obtained,  treating  the  stator  as  if  with  closed  slots,* 
and  deducting  about  one-fourth  of  that  area  for  slot 
openings.  The  value  of  flux,  F,  can  then  be  found  by 
multiplying  the  air-gap  area  by  magnetic  density. 
This  density  will  vary  from  20,000  to  27,000  lines  per 
square  inch  for  ordinary  motors,  and  may  be  as  high 
as  35,000  for  traction  and  lift  motors. 

Assuming  the  copper  losses  in  stator  to  be  4 per  cent, 
the  voltage  per  phase  (Ey)  = *04  X Ey.  With  these  values 
found,  and  substituted  in  above  formula,  the  turns  per 
phase  will  be 

EvXio8  or  Ey  X io8 
42 xFx~  4 xFx~ 

The  number  of  conductors  per  phase  required  will 
depend  upon  the  starting  torque  required  with  a stated 
starting  current.  Thus  if  twice  full  load  torque  is 
required  with  full  load  current,  the  number  of  conductor^ 
will  be  double  that  to  give  full  load  torque  with  the  same 
current.  The  slots  per  phase  per  pole  is  usually  a 
number  divisible  both  by  2 and  3,  so  that  the  same 
stampings  may  be  used  for  both  two  and  three-phase 
motors.  To  determine  the  size  of  conductor  necessary 
the  current  per  phase  must  be  calculated  thus  : — 

I r _ 746H 

0=3  Ey.  nt.n  pf 

when  H*=*  Horse-power,  Eyt  voltage  per~  phase,  m = 
number  of  phases,  n = efficiency,  />/=  power  factor. 

The  conductor  should  be  selected  to  give  a suitable 
current  density,  depending  upon  the  speed  and  design 
of  motor.  For  a small  high-speed  motor  this  will  be 
about  2,500  amps,  per  square  inch,  whilst  with  a large, 
slow-speed  motor  it  might  be  as  low  as  1,500  amps*  per 
square  inch.  B.L.Y. 


MOTOR  EXHIBITION. 


At  the  Motor  Exhibition  (Olympia  and  White  City) 
which  closed  on  Saturday,  the  12th  inst.,  it  was  noted 
that  the  engines  had  cylinders  varying  in  number  from  2 
to  12,  some  air  cooled,  some  water  cooled,  and  an  ex- 
ample in  which  the  lubricating  oil  is  employed  to  get  rid 
of  unwanted  heat.  In  most  cases  engines  are  vertical,  but 
there  are  a few  set  V fashiofi.  Monobloc  casting  is  very 
popular,  yet  at  least  one  firm  groups  four  cylinders  in  both 
pairs  and  en  bloc.  Detachable  cylinder  heads  are  general 
and  overhead  valves  are  in  increasing  favour.  Seldom  are 
there  more  than  the  customary  pair  of  valves  to  a cylinder, 
but  one  film  is  utilising  four.  Pump  and  natural  cooling 
systems  are  still  contesting  for  supremacy.  Magneto  ig- 
nition shows  no  sign  of  being  displaced.  An  occasional 
car  relies  upon  a dynamo,  but  the  rest  utilise  the  mag- 
neto. Electric  starters  and  lighting  systems  are  even  more 
popular  than  before,  only  certain  iow-powered  cars  having 
to  be  started  by  hand;  mechanical  “kick”  starters  are 
also  noticeable.  Aluminium  is  utilised  a good  deal  for 
panelling,  also  for  bonnets  and  fascia  boards  and  for  a 
goodly  proportion  of  pistons.  Silent  chain  drive  is  be- 
coming popular  for  magneto  and  pump,  and  considerable 
thought  has  been  given  towards  making  the  lubrication 
of  the  chassis  a simpler  and  cleaner  job.  Conflict  exists 
between  the  number  of  forward  speeds.  Numerous  cars, 
usually  of  the  lower  powers,  utilise  four  speeds,  yet  a lar<' 
proportion  are  fitted  with  three.  Gear  boxes  are  durable 
and  occasionally  lubricated  by  the  engine  oil,  the  change 
of  speed  is  effected  either  by  a lever  situated  centrally 
or  on  the  driver’s  right.  In  the  latter  case  it  is  usually 
placed  within  the  body. 

Besides  the  interesting  section  devoted  to  motor  boats, 
which  also  are  being  continually  improved,  the  accessory 
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-side  was  very  well  rep;esented,  such  firms  as  Benjamin 
Electric,  Ltd.,  Fullers  United  Electric  Works,  Ltd.,  Con- 
ner Magneto  and  Ignition,  Ltd.,  Chloride  Electrical  Stor- 
age Co.,  Ltd.,  Pirelli,  Ltd.  (tyres),  and  many  other  firms 
^vvell  known  in  the  electiical  industry  having  stands  sJ. 
which  we  believe  they  did  excellent  business 


THE  G.E.C.  SHOWROOM  SERVICE. 


We  have  on  a previous  occasion  referred  to  the  new  pre- 
mises of  the  General  Electric  Co.,  Ltd.,  at  Magnet  House, 
Kingsway,  and  havfe  described  at  some  length  the  fine  suite 
of  showrooms  in  .which  a most  complete  and  representative 
display  of  electric  lignt  fittings  and  domestic  electrical 
appliances  are  exhibited.  A particularly  interesting-  feature 
of  these  showrooms  is  that,  owing  to  the  varied  styles  in 
which  the  different  salons  are  decorated,  and  the  many 
colour*  schemes  employed,  the  fittings  can  be  examined  in 
the  most  appropriate  surroundings.  Similar  showrooms 
are  arranged  at  each  of  the  Coy.’s  branches,  and  specially 
trained  attendanls  are  available  to  help  clients  in  the  choice 
of  fixtures.  Books  of  showroom  introduction  cards  are 
supplied  to  the  Trade,  post  free  on.  request,  and  applications 
ffor  these  are  invited. 

In  order  that  their  clients  may  have  an  opportunity  of 
acquainting  themselves  with  the  facilities  afforded  by  the 
G.E.C.  showroom  service,  an  invitation  is  being  mailed  to 
the  Trade.  In  case  any  names  have  been  unavoidably  over- 
looked, the  Coy.  hope  that  all  their  friends  will  pay  an  early 
visit  to  Magnet  House,  where  they  will  be  cordially  wel- 
comed and  conducted  through  the  showrooms  and  other 
interesting  portions  of  the  premises. 

We  are  also  informed  that,  consequent  upon  reductions 
iin  the  cost  of  labour  and  material,  the  prices  of  the  G.E.C. 
fittings  and  accessories  have  been  revised.  Two  leaflets, 
giving  the  new  list  prices,  are  now.  being  circularised  and 
additional  copies  are  obtainable  upon  application. 


THE  APPLICATION  OF  ELECTRICITY  TO 
FARMING. 

^ 

In  a valuable  paper  recently  read  before  the  Royal 
Dutch  Institution  of  Engineers  at  Nijmegen  (Netherlands), 
Mr.  R.  Borlase  Matthews  contended  that  an  extended  use 
of  electricity  in  farming  operations,  was  only  a matter  of 
the  expiration  of  a comparatively  brief  time.  Sufficient 
experimental  and  practical  scale  work  had  now  been  car- 
ried out  in  Denmark,  Germany,  Switzerland,  Belgium, 
France,  Italy  and  Great  Britain,  to  demonstrate  fully  the 
’necessity  for  the  employment  of  electricity  in  modern  agri- 
culture if  the  farms  were  to  be  really  profitable  concerns. 
It  was  pointed  out  that  the  arguments  that  are  to-day 
brought  against  the  use  of  electricity  on  farms  were  practi- 
cally identical  with  those  advanced  15  to  25  years  ago 
against  its  application  to  any  other  industry.  Like  the 
railways  off  Great  Britain  a'nd  otjher  countries!,  farms 
lacked  greater  mechanical  assistance  owing  to  the  existence 
of  a superabundance  of  cheap  labour.  Since  the  war,  how- 
ever, the  day  of  the  cheap  labourer  has  passed,  and  hence 
the  necessity  for  electro-mechanical  aids.  As  an  illustra- 
tion the  author’s  farm  of  600  acres  at  East  Grinstead, 
Sussex,  with  such  assistance,  only  requires  three  horses 
and  no  oxen.  Similarly,  any  other  farm  could  reduce  its 
working  animals  and  men  if  properly  equipped  with  elec- 
trical appliances.  Further,  the  electrical  equipment  of  a 
farm  ensures  that  the  various  operations  are  more  inde- 
pendent of  the  weather,  since  they  can  be  carried  out  more 
quicklv  when  the  weather  suits;  or  in  many  cases  they  can 
be  completed  in  spite  of  adverse  weather  (e.g.,  artificial 
electro-haymaking,  corn  sheaf  drying,  etc.). 

The  uses  of  electricity  on  farms  can  be  divided  into 
three  main  heads — (a)  power  uses  in  the  farm  buildings  and 


barns,  ( b ) power  uses  on  the  fields  and  arable  land,  and 
(c)  uses  which  are  specifically  and  peculiarly  electrical,  such 
as  electro-culture.  Illustrations  were  given  of  typical  ap- 
plications of  electric  drives,  emphasis  being  laid  on  the 
fact  that  ultimately  the  ideal  machine  for  the  farmer  was 
one  that  incorporated  its  own  direct-coupled  electric  motor 
as  opposed  to  operation  by  means  of  a line  shaft — with  its 
attendant  difficulties  of  fixing  in  the  usual  farm  buildings, 
which  are  generally  far  from  strongly-built  structures. 

Various  forms  of  portable  electric  motors  were  then 
discussed,  particularly  interesting  among  which  were  larger 
types  of  about  30  h.p.,  and  the  very  substantial  three-point 
suspension  waggons  employed  for  their  support  and  con- 
veyance. Electric  light  was  referred  to  as  advantageous 
to  the  farmer,  not  merely  as  a convenient  and  safe  light, 
•but  also  as  a means  of  producing  more  eggs  in  winter 
and  bringing  on  young  stock  to  earlier  maturity  by  more 
winter  feeding  and  in  artificial  light.  Examples  were 
cited  of  the  electric  motor  driving  of  machinery  for  the  food 
preparation  for  live  stock,  dai*ry  machinery  and  general 
bam  machinery,  including  pumps,  etc.  Similarly,  cases 
were  given  of  applications  on  the  land  for  irrigation, 
ploughing,  cultivation  and  other  field ' operations.  Particu- 
lar attention  was  drawn  to  the  present-aay  development  of 
'electric  ploughing,  whereby,  in  skilled  hands,  27  acres  can 
be  ploughed  per  day  as  compared  with  the  bare  acre  per 
day  of  a man  and -team  of  hprses.  It  was  pointed  out 
that  on  the  “round-about”  system,  electric  ploughing  ap- 
paratus vfas  now  available  for  small  fields  at  a cost  for 
power  that  was  comparable  to  the  big  electric  ploughing 
sets,  which,  in  turn,  are  far  cheaper  to  operate  than  steam 
sets.  The  after-treatment  of  gathered  crops  was,  of  course, 
dealt  with,  as  it  is  an  important  aspect  of  modern  farming, 
as  were  likewise  certain  rural  industries*  which  can  be  con- 
veniently operated  in  conjunction  with  a farm. 

Considerable  interest  was  evidenced  in  the  author’s  ac- 
count of  the  present  development  of  electro-culture,  which 
he  stated  had  now  arrived  at  the  point  where  an  increase 
of  ten  per  cent,  in  the  crop  could  be  confidently  expected, 
at  a nominal  current  consumption  and  a low  outlay  for 
wiring  per  acre  (excepting  the  initial  capital  cost  of  the 
transforming  apparatus  for  which  he  had  not  yet  been  able 
to  ascertain  the  simplest  and  cheapest  design).  The  em- 
ployment of  electric  vehicles  on  farms  was  then  touched 
upon,  and  also  the.  author’s  semi-automatic  system  of 
keeping  farm  (or,  in  fact,  any  other)  accounts  by  the  aid 
of  an  electrically  operated  machine — the  author’s  conten- 
tion being  that  detailed  costings  were  the  only  true  basis 
upon  which  it  could  be  proved  as  to  whether  electro-farm- 
ing was  or  was  not  a paying  proposition ; and  any  method 
which  could  produce  these  accounts  without  unnecessary 
expenditure  of  skill  and  time  should  certainly  be  worthy 
of  adoption. 

The  meeting  concluded  with  a special  vote  of  thanks  to 
the  author,  the  President  stating  that  more  than  the  usual 
thanks  were  due  by  them  to  him,  as  he  had  come 
from  another  country  to  address  them  on  a subject  con- 
cerning which  he  has  much  valuable  experience  of  a novel 
nature. 


EXTENDED  I.E.E.  SOCIAL  ARRANGElMENTS. 


Arrangements  have  been  made  for  the  members  of  the 
I.'E.E.  to  dine  together  at  the  Engineers’  Club,  Coventry 
Street,  W.,  after  the  meeting  to  be  held  on  the  1st  Dec. 
The  charge  per  cover  is  5s.  6d.  Members  wishing  to  he 
present  at  the  dinner  are  requested  to  send  their  names  to 
the  Sec.  a day  or  two  in  advance  either  in  writing  or  by 
telephone.  Subject  to  accommodation  being  available, 
additional  names  will  also  be  received  by  the  Institution 
attendants  from  members  when  the  latter  sign  their  names 
before  entering  the  Lecture  Theatre  for  the  meeting,  but  it 
is  especially  preferred  that  members  should  send  in  their 
names  in  writing  or  by  telephone. 
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Answers  to  Correspondents. 

Mr.  A.  Boulton  (Bargoed). — The  carrying  capacity  of 
double  cotton-covered  wire  is  given,  as  a comparison  with 
rubber-covered  wire,  in  almost  any  wire  table.  It  must 
not  be  taken  for  granted,  however,  when  considering  the 
wire  for  armature  coils,  that  the  wire  used  must  carry  the 
whole  of  the  current  taken  or  given  out  by  the  armature. 
This  depends  upon  the  type  of  winding  used.  Knowing  this, 
and  the  input  or  output,  then  the  size  of  wire  is  determined 
by  the  current  each  path  through  the  armature  has  to 
carry. 

“Cranks”  (Blaine,  Mon.). — We  submit  the  following  in 
reply  to  your  questions : — (1)  This  is  merely  a question  of 
design.  In  some  cases,  however,  the  coils  are  connected  first 
in  series  and  then  in  parallel  for  starting  purposes.  (2) 
These  serve  to  act  as  interpoles.  Their  function  is  to 
assist  the  reversal  of  current  in  the  armature  coil  under 
commutation.  , (3)  We  would  advise  you  to  obtain  a copy 
of  “Rotary  Converters”  bv  Mr.  C.  Sylvester,  A.M.I.E.B., 
A.M.I.Mech.E.,  2s.  3d.  post  free  from  this  office.  This 
deals  very  fully  with  the  location  of  the  neutral  point  on 
-commutators. 


Reviews  of  Books,  &c. 


[ Books  noticed  in  this  column  will  be  sent  front  Elec- 
tricity Office  to  any  part  of  the  world , for  the  published 
j>rice,  plus  ten  per  cent . for  postage  ( minimum  2d.),  and 
-orders  will  be  appreciated .] 

Liquid  and  Gaseous  'Fuels.  By  V.  B.  Lewis.  354  pp. 
-59  Figs*  (Constable,  12s.  6d->—  In  190^  the  late  Prof 
Vivian  B.^  Lewes  wrote  an  excellent  book  on  liquid  and 
-gaseous  fuels.  Most  of  the  matter  was  of  the  class  which 
endures,  but  a second  edition  being  necessary,  the  pub- 
lishers wisely  determined  that  recent  progress  should  be 
cembodied,  and  a revision  has  therefore  been  made  in  this, 
the  second,  edition  by  Mr.  John  B.  C.  Kershaw,  who  is 
well  known  for  his  books  and  writings  on  internal  combus- 
tion engines  and  on  fuels.  The  alterations  made  fall  into 
three  classes  (1)  Verbal  alterations  designed  to  make  the 
author’s  meaning  clearer  or  more  definite  ; (2)  alterations  in 
production  figures  and  data  that  have  required  amendment  to 
brin^r  them  up-to-date,  and  (3)  particulars  of  new  methods, 
developments  or  apparatus.  The  added  matter  is  confined 
•chiefly  to  notes  at  the  end  of  each  chapter  and  to  the 
.appendix  (which  contains  also  useful  tables  of  scientific 
data).  The  sections  on  calorimeters  and  on  methods  of 
enriching  coal  gas  have  been  cut  down  to  make  room  for 
the  description  of  more  up-to-date  methods  and  apparatus. 
A further  addition  is  to  be  found  in  Chapter  X.,  where 
additional  data  and  information  concerning  the  manufac- 
ture and  use  of  power  alcohol  is  given.  The  second  edition 
-should  be  of  more  service  even  than  was  the  first. 


Practical  Electricity.  By  W.  E.  Ayrton,  F.R.S.,  and 
T.  Mather,  F.R.S.  548  pp.  289  Figs.  (Cassell,  15s.) — 
‘We  welcome  the  appearance  of  the  fourth  (revised)  edition 
of  this  classic  of  electro-technical  teaching  on  the  analytic 
rather  than  on  the  synthetic  method— a revolutionary  work 
at  its  inception,  .but  one  in  which  the  principles  were  so 
•sound  that  it  has  been  copied  and  adopted  throughout  the 
world.  In  the  preface  to  the  second  edition  in  1896  (ten 
years  after  the  first  edition  appeared)  the  late  Prof.  Ayrton 
wrote  : “ It  is  not  by  studying  geometrical  optics,  much 
less  physical  optics,  that  an  infant  gradually  learns  to 
appreciate  the  distance  of  objects;  and  later  on  it  is  not 
by  studying  a treatise  on  struts,  nor  bv  listening  to  a 
course  of  lectures  on  strictures,  that  the  child  finds  out  that 
the  table  has  legs,  hard  legs,  round  legs.  Feeling,  looking,  ; 
trying,  in  fact  a simple  course  of  experimental  investigation, , 
gives  a child  its  knowledge,  and  this,  therefore,  I venture 
to  think,  is  the  method  we  should  adopt  when  commencing 
the  study  of  electricity.”  The  book  has  grown  since  then,, 
"but  the  principles  have  *been  rightly  adhered  to  by  Prof. , 


Mather.  As  in  the  earlier  editions,  direct  currents  only 
are  dealt  with  and  the  treatment  does  not  include  machinery, 
but  it  deals  with  most  of  tne  subjects  required  for  the 
intermediate  examinations  in  electricity  and  magnetism  in 
the  universities  of  London  and  the  provinces.  As  compared 
with  the  preceding,  in  this  edition  the  chief  alterations 
have  been  in  the  rewriting  of  the  sections  on  dry  cells 
(now  very  complete  and  valuable)  and  accumulators^ 
Further,  the  symbols  adopted  by  the  International  Electro- 
technical Commission  in  1913  have  been  used’  where 
convenient,  and  the  section  on  practical  electrical  units 
has  been  revised  and  extended  to  include  the  most  recent 
work  on  the  subject.  In  addition,  the  whole  book  seems 
to  have  been  most  carefully  checked  over.  , 


Electric  Lighting  in  Factories  and  Workshops.  By 
Leon  Gaster  and  J.  S.  Dow.  36  pp-  19  Figs.  (Pitman, 
6d.) — In  this  small  treatise,  the  authors  present,  in  the 
form  of  a duologue  between  the  lighting  engineer  and  the 
general  manager  of  a company  interested  in  a number  of 
factories,  the  points  in  favour  of  correct  industrial  lighting 
in  accordance  with  modem  views  of  factory  and  workshop 
lighting.  The  suitability  of  different  fittings  and  reflec- 
tors for  various  purposes,  and  the  difference  between  general 
and  local  lighting  is  set  forth.  The  best  schemes  for  light- 
ing the  hypothetical  factories  imagined  in  the  duologue 
are  given,  together  with  the  desirable  amounts  of  illumina- 
tion. 'Further,  the  diagrams  and  illustrations  are  well  cal- 
culated to  appeal  to  the  non-tfechnical  or  rather,  perhaps  we 
should  say,  the  “non-lighting-expert”  reader. 


Metric  System  for  Engineers.  By  Chas.  B.  Clapham. 
182  pp.  28  Figs.  Numerous  tables.  Three  separate  con- 
version charts.  (Chapman  and  Hall.  12s.  6d.)— Like 
others  in  the  D.U.  (Directly  Useful)  series,  including  Arith- 
metic for  Engineers  and  Mathematics  far  Engineers,  this 
new  volume  is  calculated  to  appeal  both  to  students  and 
to  those  in  actual  . practice.  Except  for  a short  chapter 
demoted  to  a concise  risumi  of  arguments  which  have 
been  deduced  for  and  against  the  compulsory  legal  en- 
forcement of  the  metric  system  in  the  two  English-speaking 
nations,  where,  of  course,  it  is1  at  the  present  time  largely 
used,  and  its  use  is  still  growing,  the  book  is  given  over 
to  an  explanation  of  the  system  and  to  conversion  tables. 
Included  are  illustrated  descriptions  of  vernier  calipers, 
micrometer  calipers,  metric  gear  wheel  calculations  (with 
equivalent  gear  wheel  pitches),  screw-cutting  calculations, 
illustrated  examples  of  the  use  of  the  Amsler  planimeter, 
etc.  The  chapter  on  compound  measures  is  very  complete 
and  the  tables  of  common  engineering  data  in  British  and 
metric  units  are  so  comprehensive  and  well^chosen  that  we 
are  sure  they  will  be  widely  used  by  engineers.  In  fine, 
the  book  is  a most  valuable  one. 


Th0  8.8.  " BarrabOOl/’  a large  twin-screw  passenger  steamer, 
built  for  the  P.  & O.  by  Harland  and  Wolff,  Ltd.,  has  a complete 
electrical  installation,  consisting  of  four  main  generators,  in 
addition  to  which  there  is  a vertical  oil  engine  driving  an  emer- 
gency dynamo  situated  well  above  the  water-line.  The  elec- 
trically-operated water-tight  doors  are  all  controlled  fiom  the 
captain's  bridge,  so  that  in  the  event  of  an  alarm  all  doors  can 
be  closed  simultaneously.  . Among  the  other  electrically-driven 
gear  is  included  large  forced-draught  fans  for  the  boilers,  re- 
frigerating fans  and  large  ^ventilation  fans.*'  r * *■  ■ ^ _ 

Hackney. — So  thfTverdict  has  gone  against  the  Council  in  the 
Court  of  Appeal  in  the  case  of  Dore  v.  Hackney  Borough  Council, 
and  we  await  further  developments  with  keen  interest.  The 
leader  on  the  subject  in  last  week's  “ Review  ” was  very  lucidly 
written,  and  the  last  paragraph  dealing  with  what  is  practically 
trade  union  tyranny  expresses  in  a very  mild  way  what  many  of 
us  have  thought  for  a number  of  years  past.  Possibly  the  action 
of  the  Executive  Council  of  the  E.T.U.  in  suspending  the  London 
Branch  Committee  (an  act  duly  supported  in  the  Courts)  may 
have  some  influence  on  the  future  course  of  events  in  Hackney. 
It  is  evidently  a case  of  “ wait  and  see.” 
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Various  Items. 

N.E.  Mid  Electricity  District — The  inquiry  fixed  for  Nov.  29 
at  Sheffield  has  been  postponed. 

FochrfW. — The  Powell  Duffryn  Colliery  Co.,  Ltd.,  have 
terminated  negotiations  with  the  Gelligaer  Council  for  the 
supply  of  electricity  to  Fochriw  on  account  of  the  " unreasonable 
attitude  of  the  Council  on  other  matters.”  The  Council  are 
endeavouring  to  get  the  Company  to  reopen  the  negotiations. 

Tenders  for  Trade  8hip. — The  directors  of  the  Trade  Ship 
" British  Industry,”  of  which  Earl  Grey  is  chairman,  announce 
that  provisional  tenders  are  being  obtained  by  the  builders 
of  the  ship  for  the  various  parts  and  fittings.  When  completed 
the  ship  will  go  on  its  voyage  representing  the  highest  quality 
manufactures  of  many  cities. 

I.E.E.  (Irish  Centro). — Mr.  R.  N.  Eaton  presided  at  the  last 
meeting  of  the  Irish  centre  of  the  I.E.E. , in  the  College  of  Science, 
Dublin,  when  the  report  of  the  Fuel  Research  Board  and  the 
report  on  the  Water  Power  Resources  of  Ireland  were  discussed, 
the  former  in  relation  to  the  peat  supply.  Amongst  the  speakers 
were  Sir  John  Griffiths,  Professor  Purcel  and  Professor  Jeffceast. 

China — China  is  very  much  in  the  public  eye  at  present, 
politically  and  industrially.  Special  interest  therefore  attaches 
to  the  B.O.T.  report  by  Mr.  H.  H.  Fox  (Commercial  Counsellor) 
and  Mr.  H.  J.  Brett  (Commercial  Secretary  to  H.M.  Legation, 
Pekin),  recently  published  by  JLM,  Stationery  Office,  at  is.  9d. 
net. 

Personal. — The  Council  of  the  I.E.E.  have  elected  as  an 
Honorary  Member  Lord  Southborough,  P.C.,  G.C.M.G.,  etc., 
who  has  rendered  great  services  to  the  Institution  in  connection 
with  the  obtaining  of  a Royal  Charter  and  Royal  Patronage. 
Lord  Southborough  is  perhaps  better  known  to  electrical  men 
unfler  his  old  title  of  Sir  Francis  Hop  wood.  He  has  had  a 
distinguished  career  in  the  B.O.T.  and  other  Government 
Departments.  He  is  on  the  Board  of  Control  of  the  N.P.L., 
where  he  has  actively  supported  research  and  experimental 
investigation  of  electrical  matters. 

Accrington. — The  minutes  of  the  Electricity  Committee  show 
that  the  authorities  in  Blackburn  have  been  interviewed  re- 
specting the  terms  upon  which  they  would  supply  electricity 
to  Accrington.  Several  members  emphasised  the  great  risk 
of  serious  unemployment  should  the  existing  plant  at  Accrington 
break  down,  and  it  was  decided  that  in  the  event  of  a reply  not 
being  received  from  Blackburn  within  a few  days  the  town's 
critical  position  should  be  placed  before  the  Electricity  Com- 
missioners. Accrington  have  approved  of  the  Mid -Lancs 
scheme  for  the  provision  of  electricity,  Alderman  Higham  stating 
that  the  whole  of  the  area  except  Blackburn  and  Preston  had 
assented  to  the  scheme,  and  they  must  eventually  secure  the 
adhesion  of  these  two  County  boroughs. 

The  Electricity  Committee  have  received  a letter  from 
Blackburn  Corporation  stating  the  terms  on  which  they 
will  supply  electricity  or  undertake  a stand-by  service 
to  Accrington.  The  suggestion  is  that  all  current  should  be 
metered  at  Jubilee  Street  (Blackburn),  and  if  a supply  to 
Accrington  proves  necessary,  to  run  the  plant  at  Jubilee  Street 
Station.  At  the  recent  inquiry  by  Mr.  Robt.  Blackmore, 
technical  adviser,  and  electrical  engineer  to  the  Stalybridge- 
Mossley  Joint  Station,  it  was  stated  that  by  taking  current  from 
Blackburn.  Accrington  would  lose  £10,000  a year.  The  cost 
of  cable  laying  and  equipment  alone  will  be  £9,000  per  mile, 
giving  a total  cost  irom  Whitebirk  of,  say,  £40,000  to  £45,000. 
The  Committee  urge  strongly  upon  the  Commissioners  the 
imperative  need  for  sanction  to  be  given  to  Accrington  Cor- 
poration's application  to  borrow  £150,000  for  extensions, 
A deputation  has  already  waited  upon  the  Commissioners  in 
London,  and  it  has  now  been  decided  to  send  another  deputation 
to  reinfore  the  arguments  already  advanced. 

The  Bar  Lightship.— The  wireless  telephone  on  the  Bar 
Lightship  which  was  licensed  by  the  P.O.  early  this  year  for 
communication  with  the  Mersey  Docks  and  Harbour  Board  at 
Liverpool,  is  now  equipped  with  the  new  Marconi  ringing-up 
device  which  dispenses  with  the  necessity  for  a continuous 
watch.  The  utility  of  this  addition  was  recently  demonstrated, 
when  a towing  mishap  occurred  off  the  Calf  of  Man.  One 
of  the  tugs  equipped  with  wireless  despatched  an  urgent  tele- 
graphic message  to  its  owners  reporting  the  incident.  The  Bar 
Lightship  received  the  communication  and  instantly  ringing 
up  the  Liverpool  Office  of  the  Harbour  Board  gave  a verbal 
account  of  the  mishap.  The  telephonic  message  reached 
Liverpool  some  time  before  that  received  through  telegraphic 
channels. 


Blackburn. — -An  electrical  exhibition,  arranged  by  Mr.  P.  P. 
Wheelwright,  electrical  engineer,  and  under  the  direction  of 
Mr.  Goodwin,  has  proved  most  successful. 

“ The  Electrician.’* — Our  contemporary,  " The  Electrician,’' 
reached  its  Diamond  Jubilee  with  the  issue  of  the  nth,  in  which 
special  articles  were  devdted  to  the  changes  in  technical 
journalism  and  in  electrical  engineering  practice  since  the  ap- 
pearance of  the  first  number  on  November  9,  1861. 

To  Telegraphists. — Have  you  read  ” The  Creed  Pocket 
Book  of  Reference  ” ? If  not,  you  ought  to  purchase  a copy 
at  once,  price  is.  2d.,  post  free  horn  Electricity  Office.  It  is 
a neatly  bound- book  of  75  pp.,  giving  full  illustrated  details 
of  the  Creed  system  as  well  as  circuit  diagrams,  symbols,  codes 
and  a compendium  of  useful  information  for  young  telegraphists. 
Cheap  at  the  price. 

“8afaty  First”  in  Industry.— On  Nov.  11  Mr.  H.  E.  Blain. 
C.B.5.,  by  special  invitation,  addressed  the  Industrial  Council 
for  the  Building  Industry,  at  Montagu  House,  on  the  objects 
and  methods  of  the  British  Industrial  ” Safety  First  ''  Assocn.. 
which  by  the  use  of  slogans,  posters  and  insistence  everywhere 
upon  the  principles  of  “ Safety  First,”  claims  to  have  reduced 
the  number  of  street  accidents  in  the  metropolitan  area  by 
about  40  per  cent. 

Industrial  League  and  Ceinfecil. — The  sixth  annual  report 
(for  the  year  ending  Sept.  30,  1921)  shows  concisely  the  magni- 
tude of  the  important  work  in  the  cause  of  industrial  harmony 
done  by  the  I.L.  and  C.,  e,g.,  over  800  public  meetings  have 
been  held.  During  the  year  250  employers  and  companies, 
460  individual  trade  unionists,  24  employers'  associations, 
and  54  trade  union  and  trade  union  branches  have  been  added 
to  the  membership,  which  is  a good  indication  of  the  general 
support  the  League  is  obtaining. 

“ Henley  ” Wiring  Diagrams.— Contractors  and  wiremen 
especially  will  no  doubt  welcome  the  pocket  booklet  " Hints 
and  Diagrams  on  Wiring  with  the  4 Henley ' Wiring  System 
(Twin),”  published  by  W.  T.  Henley's  (Blomfield  Street,  E.C.2). 
at  the  price  of  6d.  Besides  diagrams  of  connections  which  are 
required  by  wiremen  daily,  there  are  others  more  interesting, 
perhaps,  but  not  so  often  wanted.  Further,  there  are  useful 
notes  on  erection  and  some  interesting  particulars  concerning 
Rawlplugs.  Although  published  at  6d.,we  have  been  informed 
that  Messrs.  Henley's  will  be  pleased  to  send  one  or  more  copies 
to  any  contractor  for  his  wiremen  free  of  charge. 


Trade  Notes. 

A little  booklet  dealing  with  apparatus, Jswitchboards  and 
switchgear  for  circuits  up  to  150,000  volts,  made  by  Sprecher 
and  Schuh  Co.  (Aaran,  Switzerland),  has  been  sent  us  by  J.  B. 
Rudkin,  at  whose  London  office  (212a,  Shaftesbury  Avenue. 
W.C.2)  a representative  range  of  apparatus,  including  oil 
switches,  etc.,  with  patent  tubular  framework  may  be  inspected. 

The  Dyne  Electric  Coy.  (135*  Seven  Sisters  Road.  Finsbury 
Park,  N.7)  manufacture  a patented  machine  for  charging 
car  lighting  accumulators,  etc.,  and  for  re-magnetising  magneto 
magnets.  It  is  known  as  the  **  Dyna  ” magnetiser  and  charging 
dynamo,  appears  to  be  well  and  substantially  made,  and  should 
therefore  fulfil  a long-felt  want  in  garages,  as  chances  of  human 
error  in  the  operation  mentioned  are  reduced. 

► With  the  increased  size  of  power  stations  the  use  of  luminous 
signalling  apparatus  becomes  more  essential.  Pamphlet  73oA 
just  issued  by  8iemeilt  Bros,  and  Co.,  Ltd.  (Woolwich),  is  therefore 
to  be  welcomed.  At  the  time  d signal  is  transmitted  an  aural 
warning  is  given.  The  luminous  signal  remains  visible  both 
on  the  transmitter  and  on  the  receiver,  and  the  aural  signal 
continues  until  the  engine  driver  acknowledges  the  signal  by 
operating  a press  button  switch.  As  soon  as  this  button  * 
pressed  the  lamps  are  extinguished  and  the  circuit  to  the  aural 
signal  is  broken.  This  obliteration  of  the  signal  at  the  trans- 
mitting as  well  as  the  receiving  end  serves  as  an  indication 
to  the  sender  that  the  signal  has  been  received. 
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SOME  NOTES  ON  THE  WIRELESS  TRANSMISSION 
OF  PHOTOGRAPHS. 


BV  Marcus  J.  Martin. 

There  are  several  outstanding  problems/  in  connection 
with  the  transmission  of  photographs  by  wireless  methods 
that  at  present  await  solution,  the  most  important  being 
the  introduction  of  a practical  working  method  for  obtain- 
ing accurate  synchronism  and  isochronism  'between  the 
transmitting  and  receiving  machines. 

These  two  difficulties  have  only  been  partially  overcome, 
at  aiiy  rate  as  far  as  radio  methods  are  concerned,  and  until 
a satisfactory  solution  is  found,  the  progress  of  radio-photo- 
graphy must  perforce  remain  more  or  less  stationary’, 
unless,  of  course,  a svstem,  based  on  entirely  fresh  principles 
is  evolved,  in  which  these  two,  at  present,  necessary 
factors  can  be  dispensed  with.  With  either  of  these  con- 
ditions realised,  however,  wireless  photography  may  be 
expected  to  pass  at  once  from  the  laboratory  to  the  com- 
mercial stage. 

In  ordinary  photo-telegraphy  where  the  two  stations  are 
connected  by  a metallic  circuit,  the  solution  of  these  two 
problems  has  been  successfully  overcome,  but  unfortunately 
the  same  methods  are  not  applicable  to  w ireless  w ork ; the 
difficulties  being  enormously  increased  where ' the  two 
stations  are  necessarily  running  independently,  as  in  radio- 
photography.  Quite  a number  of  devices  tor  overcoming 
these  difficulties  have  been  suggested  and  tried,  but  so  far 
none  have  given  very  satisfactory  results,  being  either  too 
complicated,  and  therefore  unreliable,  or  depending  too 
much  upon  the  skill  of  the  operator  fot  constant  adjust- 
ments. 

Speed  and  reliability  are  essential  qualities  that  will  give 
commercial  value  to  any  radiophotographic  system,  and  the 
latter  can  only  be  obtained  by  eliminating  any  unnecessarily 
complicated  device,  whatever  its  function.  Simplicity  is 
the  keynote  of  success,  and  although  at  the  present  time 
photographs  quite  excellent  from  an  experimental  point 
of  view  can  be  transmitted  by  wireless  methods  over  con- 
siderable distances,  yet  these  results  can  only  be  obtained 
by  employing  synchronising  devices  very  accurate  and  com- 
plicated in  character,  and  requiring  considerable  skill  and 
attention  on  the  part  of  the  operator  to  keep  in  good  ad- 
justment, even  for  a short  period  of  time.  To  obtain  results 
at  all  intelligible,  the  error  in  synchronism  or  isochronism 
should  not  be  no  re  than  i 1500  to  1 :8oo,  1 :iooo  being  nearer 
the  mark  for  accurate  work. 

To  obtain  a limit  of  error  as  small  as  1 :iooo,  the  syn- 
chronising arrangements  must  be  very  nearly  perfect,  and 


to  produce  a device  capable  of  maintaining  this  degree  pf 
accuracy  for  several  hours  together,  day  after  day,  a con- 
dition of  working  which  must  be  expected  and  overcome 
if  the  system  is  to  have  any  commercial  value,  is  certainly 
no  mean  problem. 

There  are  several  systems  of  photo-telegraphy  in  use  at 
the  present  time  that  are  capable  of  giving  excellent  work- 
ing results,  but  these  have  been  designed  solely-  for  the 
purpose  of  working  over  metallic  conductors,  and  to  endea- 
vour to  apply  these  systems  to  radio  work  by  the  addition 
of  a number  of  accurate  working,  delicately  constructed 
devices,  is  more  or  less  to  court  failure,  at  least  from  a 
practical  point  of  view. 

Quite  recently,  Prof.  Belin,  whose  name  is  well  known, 
as  a pioneer  of  photo-telegraphic  work,  has  endeavoured 
to  apply  his  system  to  radio  working.  This  obviously  intro- 
duces a number  of  complications.  Not  only  has  it  been 
necessary  to  employ  special  and  elaborate  synchronising 
arrangements,  but  the  greatest  difficulty  ha9  been  experi- 
enced in  arranging  the  photographic  transmitter  to  modulate 
the  powerful  output  currents  of  the  arc-generators,  a large 
number  of  relays  being  employed  for  this  purpose.  These 
are  obviously  a likely  source  of  electrical  and  mechanical 
trouble,  besides  reducing  the  working  speed  enormously. 
At  the  present  time  only  a very  simple  type  of  transmitter 
has  be£n  employed,  and  plain  black  and  white  matter  such 
as  writing  or  sketches  attempted,  this  calling  for  nothing 
more  elaborate  than  a plain  make-and-break,  resulting  in 
very  decided  signals  of  practically  the  same  strength  being 
transmitted.  It  is  obvious  that  the  degree  of  accuracy 
required,  both  of  transmission  and  synchronism,  for  the 
above  matter  can  be  considerably  less  than  if  half-tone 
photographs  were  attempted.  In  view  of  the  great  diffi- 
culties that  must  be  overcome  in  order  to  produce  a really 
practical  system  of  radio-photography,  several  suggestions 
have  been  made  whereby  the  troubles  already  referred  to 
can  be  eliminated.  Unfortunately,  however,  these  have 
been  mostly  unworkable,  although  one  or  twro  have  proved 
worthy  of  investigation. 

A particularly  ingenious  method,  first  suggested  by  an 
American,  in  1910,  and  since  experimented  with  by  several 
investigators,  employs  a code  method  of  transmission. 
Briefly,  the  working  of  the  system  is  as  follows.  The 
picture  or  photograph  to  be  transmitted  is  fastened  upon 
what  is  knowm  as  a coding  board,  which1  consists  of  a 
small  drafting  board  provided  with  a vertical  and  horizontal 
slide.  These  slides  are  graduated  with  letters  of  the  alpha- 
bet, but,  owing  to  the  similarity  of  the  telegraphic  signals 
given  to  several  letters  of  the  alphabet,  only  seventeen  out 
of  the  twenty-six  are  employed.  It  is  easy  to  see  that 
any  point  on  the  picture  (the  points  are  really  small  squares) 
is  easily  checked  by  simply  taking  a reading  from  both 
slides,  each  point  being  represented  by  two  code  letters. 

The  transmitting  operator  wrrites  these  code  letters  down 
in  any  pre-arranged  sequence,  and  transmits  them  as  an 
ordinary  telegram.  From  this  code  message  the  receiving 
operator  reconstructs  the  picture  upon  specially  squared 
paper.  In  order  to  assist  in  forming  a more  photographic 
reproduction,  several  degrees  of  shading  lines  are  employed, 
each  shade  being  given  a special  letter  which  is  prefixed 
to  the  ordinary  code  letters.  By  this  means  the  operator, 
who  must  also  be  an  artist,  can  obtain  very  good  results, 
but  these  obviously  depend  upon  the  number  of  points  into 
which  the  picture  transmitted  is  divided,  and  upon  the 
artistic  skill  of  the  receiving  operator. 

This  system  naturally  possesses  many  drawbacks,  two 
of  the  most  serious  being  the  amount  of  time  required  to 
transmit  even  a small  picture  of  bold  character,  and  the 
high  cost  involved.  Some  idea  of  the  time  required  for  the 
complete  transmission  of  even  a small  picture  can  be  ob- 
tained from  the  following  figures.  Let  us  suppose  that  a 
picture  measuring  3 in.  bv  2 in.,  having  an  area  of  6 square 
inches,  is  divided  into  a number  of  small  portions,  1/25  of 
an  inch  square.  This  would  mean  625  squares  per  square 
inch,  or  3,750  for  the  complete  picture.  Only  a very  bold 
subject  could  be  divided  into  such  a small  number  of  squares 
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with  any  prospects  of  intelligent  transmission,  although 
this  number  is  considerably  less  than  one  quarter  of  the 
number  of  points  contained  in  a newspaper  illustration  of 
the  same  siz?.  Estimating  two  code  letters  to  each  point 
and  four  telegraphic  signals  to  each  letter,  this  makes 
a minimum  of  30,000  signals  to  be  transmitted.  Even  with 
the  high  working  speed  of  125  letters,  or  500  signals  per 
minute,  the  time  of  actual  transmission  would  be 60  minutes; 
and  assuming  that  4 hours  would  be  required  for  the  pro- 
cesses of  coding'  and  reconstructing  the  picture,  the  time 
for  complete  transmission,  from  start  to  finish,  would 
be  quite  5 hours,  and  this  for  a very  small  and  simple 
picture. 

It  is  easy  to  see  that  any  attempt  made  to  transmit  a 
large  picture  containing  any  very  fine  detail  by  this 
method  would  necessitate  dividing  the  surface  into  an  enor- 
mously large  number  of  points,  and  these,  when  reduced  to 
signals,  would  take  a length  of  .time  to  transmit  that  would 
preclude  the  system  from  developing  any  real  commercial 
value,  even  if  the  present  cable  rates  aid  not  render  thd 
cost  prohibitive. 

The  whole  process  could,  no  doubt,  be  improved,  and  the 
working  time  considerably  shortened,  by  the  introduction 
of  a simpler  and  more  efficient  method  of  coding,  thus  re- 
ducing the  total  number  of  signals  required.  Automatic 
high-speed  wireless  will  also  tend  to  reduce  the  time  and 
cost  of  transmission. 

Whether  this  system  will  ever  acquire  a commercial 
value,  time  alone  will  prove,  but  it  is  evidently  capable  of 
much  greater  development.  Wireless  photography,  how- 
ever, has  yet  a long  way  to  go  to  equal  the  results  obtained 
by  photo-telegraphv  over  metallic  conductors,  but  the  prob- 
lem is  being  steadily  attacked,  and  sooner  or  later  the 
solution  will  yield  to  organised  experimental  research. 


THE  “ WIN-SUM  ” RADIATOR. 


This  appliance  is  designed  for  the  distribution  of 
heated,  normal  temperature,  or  cooled  air,  charged 
with  disinfectant  or  aromatiser.  It  is  thus  suitable 
for  use  all  the  year  round  in  homes,  offices,  schools, 
hospitals,  public  buildings,  etc.,  and  deserves  its  name 
of  the  “ Win-Sum  ” (Winter-Summer)  Radiator.  It 
is  simple  in  construction,  artistic  in  design  and  can  be 
“ finished  ” in  any  style.  The  radiator  illustrated 
measures  16  in.  by  14  in.  by  15  in.,  and  is  fitted  with 
four  independently  controlled  heating  elements  of  one 
or  two  units  capacity.  A current  of  air  is  drawn  over 
ihese  elements  by  means  of  a quiet  fan  running  at 
about  900  r.p.m.,  max.,  and  taking  40  watts — a 
regulator  is  provided  for  speed  adjustment.  In  the 
container  at  the  rear  of  the  appliance  are  parous  per- 
forated slabs  through  which  the  air  is  sucked  by  the 
fan  and  in  passing  takes  up  the  disinfectant  or 
aromatiser  with  which  they  are  impregnated  prior  to 
passing  over  the  heating  elements.  A feature  of  the 
design  is  a baffle  plate  between  the  fan  motor  and  the 
heating  elements.  This  acts  as  a heat  deflector  and 
also  serves  to  prevent  the  motor  overheating  by  pre- 
venting  a reverse  current  of  hot  air  being  drawn  to  it 
bv  the  fan. 

It  will  be  seen  from  the  above  that  the  appliance  can 
be  used  in  a variety  of  ways  as  the  heating  elements, 
fan  and  porous  perforated!  slabs  are  all  separately 
controlled. 

To  re-impregnate  the  slabs  they  are  soaked  in  cold 
water,  dried  and  then  charged  with  the  solution 
desired.  By  the  addition  of  a collapsible  cupboard 
with  perforated  back,  clothes  can  be  dried  and  aired 
rapidly,  while  by  the  attachment  of  an  ice  chamber 


the  applance  becomes  invaluable  for  use  in  tropical 
climates,  sick  bays  on  board  ship,  etc.  The  “ Win- 
Sum  ” Radiator  is  patented  and  manufactured  by  Tidd 
Siday  and  Co.,  Ltd.  (180,  Drury  Lane,  W.C.2), 
to  whom  we  are  indebted  for  facilities  of  inspection 
and  demonstration. 


End  View  of  “Win-Sum”  Radiator. 


THE  HAIGH  ALTERNATING  STRESS  TESTING 
MACHJIXE. 


An  accurate  and  simple  machine  for  carrying  out  tests 
on  the  gradual  fatigue  of  metals  under  alternating  stress 
is  manufactured  by  Bruntons,  of  Musselburgh,  Scotland, 
under  Patent  No.  124-100  of  Professor  Haigh,  who  developed 
it  in  the  course  of  several  years’  research  in  the  Royal 
Naval  College,  Greenwich. 

The  machine  stands  about  5 ft.  high  and  occupies  com- 
paratively little  floor  space.  Test  .pieces  up  to  15  in.  in 
length  can  be  dealt  with,  and  ample  clearance  for  special 
tests,  e.g.,  to  allow  of  an  electric  furnace  being  placed 
round  the  test  piece  for  tests  at  high  temperatures,  is  pro- 
v The  range  of  stress  can  be  varied  up  to  1$  tons. 

The  action  of  the  machine  depends  on  a pair  of  electro- 
magnets, supplied  with  two-phase  currents  from  a small 
alternator.  The  forces  generated  by  these  magnets,  pullinf* 
on  opposite  sides  of  a single  armature,  are  transmitted  to 
the  lower  end  of  the  test  piece,  the  upper  end  of  whflch  is 
gripped'  in  a holder  that  forms  part  of  the  adjustable  head. 
The  magnets  and  adjustable  head  are  rigidly  connected  by 
four,  vertical  columns  that  form  part  of  the  main  frame 
of  the  machine.  All  stresses  being  self-contained  within 
this  frame,  no  considerable  vibration  is  transmitted  to  the 
foundation.  The  vibratihg  armature  and  connecting  rods 
being  guided  by  springs,  -without  the  use  of  lubncated 
slides  or  bearings,  the  machine  is  almost  silent  in  its  opera* 
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tion.  The  frequency  of  reversal  of  stress  is  governed  by 
the  speed  of  the  alternator,  and  is  usually  2,000  stress- 
cycles  per  minute — corresponding  to  1,000  r.p.m.  Each 
cycle  of  stress  includes  one  pull  and  one  push. 

Although  the  majority  of  tests  are  performed  with 
stresses  ranging  between  equal  intensities  of  pull  and  push, 
the  ratio  between  the  extremes  may  be  varied  at  will 
through  suitable  springs  which  serve  the  further  purpose  of 
compensating  the  'force  required  to  accelerate  the  armature 
arid  it's  fittings  in  their  small  but  rapid  vertical  movement. 
The  spring  stiffness  may  be  adjusted,  by  the  use  of  clamps, 
to  su?t  widely  different  frequencies  of  operation. 

The  alternator  has  three  slip-rings,  leads  from  two  pas- 
sing through  the  differential  ammeter  coils  in  the  stress- 
meter.  The  lower  stress-meter  terminals  are  connected  to 
the  testing  machine  through  a separate  choking  coil  with- 
out any  external  source  of  supply.  The  terminals  of  the, 
automatic  release  are  connected  through  a pilot  lamp  and  a 
coil  in  the  main  switch  to  the  exciter  or  D-C.  supply;  and 
the  same  D.C.  source  supplies  the  alternator  field-circuit 
through  a pair  of  field  rheostats. 

In  standard  sets  the  main  switch  serves  to  disconnect 
the  testing  machine  from  the  alternator,  and  must  .be 
closed  before  the  voltage  is  raised,  since,  otherwise,  the 
test-piece  will  be  overstrained  when  the  switch  is  closed. 
When  the  switch  trips  on  the  completion  of  a test,  the 
counter  is  disconnected  from  the  alternator  and  must  be 
reset  before  starting  the  next  test  In  motor-driven  sets, 
the  main  switch  is  not  required  in  the  two-phase  circuit 
and  may  be  used  to  open  the  motor  supply  circuit.  The 
counter  can  then  be  permanently  connected  to  the  alter- 
nator, which  may  be  placed  iri  any  convenient  position  with- 
out reference  to  the  switchboard.  The  automatic  release, 
provided  for  the  purpose  of  shutting  off  current  when  the 
test-piece  breaks,  is  actuated  by  a small  trigger  attached 
to  the  vibrating  armature. 

An  important  advantage  of  this  type  of  machine  lies  in 
the  uniform  distribution  of  the  alternating  stress  across 
the  full  section  and  along  a considerable  length  of  the 
test-piece.  In  many  other  methods  of  testing,  by  means  of 
bending  stresses,  it  has  not  been  ppssible  to  determine  the 
fatigue  limit  with  accuracy  because  the  tesLpiece  cracks 
at  a fillet  when  the  intensity  of  stress  was  indefinite.  The 
new  machine  obviates  that  difficulty  and  may  be  applied 
in  wider  fields  of  research  to  test  models  of  machine  parts 
as  well  as  simple  test-pieces  of  different  materials,  or  of 
the  same  material  with  different  heat-treatments  or  degrees- 
of  cold-work. 

Machines  of  this  type  have  beeh  supplied  to  the  N.P.L- 
at  Teddington  ; R.A.F.,  Farnborough ; the  Universities  of 

Edinburgh,  ‘Birmingham,  Sheffield,  and  others. 


LIGHTING  A DRAWING  OFFICE. 


There  has  always  existed  considerable  diversity  of  opinion 
as  to  the  best  method  of  lighting  a drawing  office,  not  only 
among*  illuminating  experts,  but  also  among  draughtsmen 
and  works  managers.  Broadly  speaking,  the  choice  lies 
between  general  lighting  by  indirect  or  semi-indirect  bowl 
fittings  and  local  lighting  with  individual  adjustable  lights 
well  screened  in  direct  type  reflectors. 

The  advocates  of  general  lighting  lay  stress  on  the  very 
uniform  and  glareless  iMuminatibn  which  can  be  obtained 
with  this  system  if  properly  designed  and  installed  and  the 
absence  of  shadows  which  results  from  perfectly  diffused 
indirect  lighting.  They  also  point  out  that  excessive  con- 
trast is  apt  to  occur  in  a local  lighting  system  and, that  in- 
convenient shadows  are  often  thrown  by  direct  type  units 
unless  great  care  is  exercised  iri  placing  them. 

Many  draughtsmen,  on  the  other  hand,  contend  that  a 
carefully  adjusted  and  shielded  local  light  is  more  comfort- 
able and  convenient,  while  works  managers,  who  are  some- 
what apt  to  be  influenced  by  the  question  of  cost,  often 
claim  that  the  acknowledged  benefits  of  indirect  lighting  do 
not  warrant  the  higher  running  costs  of  this  system,  and 
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that  the  cheaper  method  of  providing  the  necessary  high 
intensity  (8  to  12  foot  candles)  over  the  drawing  boards  by 
local  lights  is  sufficiently  satisfactory  In  most  instances. 

In  view  of  these  conflicting  opinions  it  is  interesting  to 
learn  that  in  at  least  one  big  works  all  the  engineers’  and 
drawing  offices  have  been  converted  to  indirect  lighting 
by  high  candle-power  gasfilled  lamps.  The  buildings  in 
question  are  attached  to  the  Dowlais  Works  of  Messrs. 
Guest,  Keen  and  Nettlefold,  near  Merthyr  Tydfil,  and  are 
lofty  and  spacious.  For  the  main  drawing  offices  an  in- 
tensity of  8 foot  candles  was  specified,  and  for  the  engineers’ 
offices,  6 foot  candles.  The  installation  was  designed  by 
the  Illuminating  Engineering  Dept,  of  the  General  Electric 
Co.,  Ltd.  (Cardiff  Branch),  the  fittings  being  manufactured 
by  the  Company.  Those  in  the  drawing  offices  are  white 
enamelled  steel  bowds  fitted  with  internal  mirror-glass  reflec- 
tors, while  for  the  private  offices  a more  decorative  design 
in  bronze  is  employed.  All  the  lamps  are  300-watt,  gasfilled 
Osrams.  Photographs,  which  have  been  taken,  show  fri  a 
convincing  manner  the  uniformity,  good  diffusion  and 
absence  of  shadows. 


ELECTRICAL  PROGRESS. 


Methods  Discussed  at  the  I.E.E.  Informal  Meeting. 


The.new  session  of  the  Informal  Meetings  of  the  I.E.E. 
was  inaugurated  at  the  Embankment  Headquarters  on 
Monday,  November  7,  when  the  chair  was  taken  and  a 
discussion  opened  by  the  President,  Mr.  J.  S.  Highfield,  on 
“ How  Best  to  Speed  Up  Electrical  Progress.”  There  was 
a large  attendance,  the  discussion  being  lively  and  interest- 
ing and  admirably  fostered  by  the  Chairman,  who  defined 
electrical  progress  as  a condition  where  everybodv  who 
wanted  a job  could  get  a job.  To  reach  this  happy  state, 
we  must  get  our  services  appreciated  and  find  out  what  is 
appreciated.  It  is  no  good  thinking  of  easy  profits,  it  means 
hard  work  and  good  service.  As  an  example  of  how  not 
to  do  it,  take  the  recent  history  of  the  coal  trade.  At  the 
time  of  the  Armistice,  the  French  and  Italians  were  badly 
needing  coal,  and  if  the  coal  industry  had  put  their  backs 
into  it  we  might  have  had  the  goodwill  of  those  nations. 
Instead,  the  situation  was  greedily  exploited  to  the  very 
utmost,  and  what  resulted?  The  Frenchman  having  got 
back  his  mines  in  Alsace,  and  the  Italian  counting  up  his 
water-power  resources,  resolved  to  avoid  buying  our  coal 
at  all  costs,  and  the  industry,  instead  of  flourishing,  is  now 
in  a state  of  lamentable  depression.  If  we  took  care  that 
the  demand  for  electricity  all  over  the  country  was  in  every 
way  fostered  by  good  service  and  honest  efforts  to  cheapen 
supply,  there  was  a wave  of  prosperity  just  ahead  of  us. 

Bearing  on  the  efforts  to  cheapen  supply,  the  President 
gave  some  serious  figures  of  the  past  and  present  labour 
output  and  the  cost  of  materials.  Noting  that  it  costs  three 
to  four  times  the  old  rates  to  connect  a consumer,  he  pointed 
out  that  the  small  lighting  service  with  low  current  lamps 
might  be  years  in  proving  a source  of  revenue  to  a system- 
He  thought,  therefore,  we  should  induce  a customer  to 
extend  as  far  as  possible  the  use  of  small  apparatus,  that  is 
irons,  toasters,  etc.,  all  of  which  might  be  served  by  the 
existing  house  wiring  and  single  ‘meter,  but  charged  on 
the  two-part  tariff  system.  On  this  point  it  was  very 
desirable  that  journeymen  electricians  and  supervisors  should 
be  better  trained  in  a knowledge  of  advocacy  of  electrical 
appliances. 

Mr.  A.  F.  Harmer,  who  led  the  subsequent  discussion, 
thought  it  delightful  that  the  President  should  say  in  effect 
that  the  LE-E.  Wiring  Rules  are  an  abomination.  They  too 
often  obstruct  operations  and  cause  unnecessary  expense. 

Mr-  E.  T.  Williams  wanted  more  advertisement,  and 
thought  that  Supply  Authorities  might  familiarise  their 
wares  by  means  of  the  cinema.  By  all  means  get  our 
convenient  appliances  known  and  tried ; a great  deal  of 
business  could  yet  be  done  by  hire  purchase  methods. 

Major  T.  Rich  thought  it  imperative  to  simplify  all 
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systems  to  the  minimum  compatible  with  efficient,  service. 
Some  concerns  seemed  anxious  only  to  go  on  multiplying 
unnecessary  gadgets,  and  he  instanced  cases  of  motor  control 
gear  costings  more  than  the  motor. 

Mr.  W.  L.  Wreford  spoke  of  the  vexatious  regulations 
of  some  Supply  Corpns.  Many  of  their  restrictions  are 
ridiculous  and  without  any  tegal  authority.  He  thought  it 
desirable  that  there  be  issued  an  abridged  edition  of  wiring 
rules  and  regulations  giving  a digest  of  the  authorised 
conditions  in  connection  with  electrical  supply. 

Mr.  W.  Dargavell  thought  technical  language  should  be 
avoided  in  transactions  with  the  layman.  Electrical  appar- 
atus should  be  marked  in  terms  easily  readable.  Why  not 
retain  the  now  familiar  “unit”  rating  of  house  meters 
instead  of  changing  to  “kilowatt  hours”  as  required  bv 
the  B.O.T.  ? 

Mr.  W.  E.  Warrilow  thought  we  ought  not  to  preach  to 
the  layman  until  we  were  ourselves  good  consumers.  He 
wanted  to  know  how  many  at  the  meeting  were  actual 
consumers  of  electricity  for  lighting,  heating  and  cooking. 
In  his  inimitable  manner  he  informally  got  a show  of  hands 
from  the  meeting  on  these  three  degrees  of  faith,  and  it 
made  a very  creditable  showing.  The  President  declared 
that  he  had  used  electric  cooking  for  twenty-five  years,  and 
in  spite  of  discouragement  and  defects  that  still  exist,  his 
household  felt  it  was  far  ahead  of  any  other  method 
of  cooking. 

Mr.  F.  Pooley  said  the  answer  to  the  question  implied  by 
the  title  of  the  discussion  was,  shortly,  “Remove  the  re- 
strictions, legislative  and  executive,  by  which  the  industry 
was  shackled  ” ; and  it  was  up  to  the  young  men  in  the  in- 
dustry to  earn7  on  a campaign  with  that  object  in  view. 

Messrs.  P.  S.  Fox,  M.  Farrer,  G.  L.  Addenbrooke,  A.  B. 
Eason,  W.  G.  Johnson,  W.  E.  Rogers,  A.  D.  Chamen,  J. 

R.  Bedford,  and  W.  C.  Kennett  also  spoke  before  Mr.  J. 

S.  Highfield  closed  a capital  (and  really  informal)  meeting 
with  a masterly  summary  of  the  points  raised,  and  we  got  a 
hint  that  the  onerous  wiring  rules  might  be  revised  shortly. 


LIGHT  AND  PUBLICITY. 


An  Interesting  Example  of  Hoarding  Illumination. 


The  illustrations  herewith  show  posters  illuminated 
by  B.T.-H.  Floodlight  Projectors.  The  three  posters 
seen  in  Fig.  1 occupy  an  area  55  ft.  long  by  15  ft. 
high.  Five  projectors  are  mounted  on  the  top  of  a 
blank  wall  on  the  opposite  side  of  the  road  about  9 ft. 


Fig.  1 


high,  and  are  so  disposed  and  directed  that  the  five 
separate  beams  of  light  cover  the  area  with  an  intense 
and  uniformly  distributed  illumination.  Type  786  pro- 
jectors, fitted  with  mirror  reflectors  and  Mazda  g as- 
filled  lamps,  and  mounted  on  universal  brackets,  are 
employed.  This  form  of  mounting  allows  the  projector 
to  be  swivelled  in  any  horizontal  or  vertical  direction. 
These  projectors  are  completely  weatherproof,  and  are 
intended  for  use  in  exposed  positions. 

To  light  a hoarding  in  the  manner  illustrated  is 
doubly  advantageous.  For  one  thing,  it  makes  the 
advertisement  readable ; and  this  alone  is  sufficient 
justification  of  the  relatively  small  expense  involved. 
In  addition,  an  illuminated  poster,  by  reason  of  the 
contrast  with  the  surrounding  gloom,  possesses  a 
glamour  and  a publicity  value  greater  than  in  the  day- 
time. In  other  words,  the  flood-lighting  of  hoardings 
must  be  considered  as  something  more  than  a means 
of  extending  the  period  of  visibility,  as  it  also  has  the 
effect  of  making  the  advertisement  stand  out  with  an 
individual  distinction  not  otherwise  attainable. 


Fig.  2. 

Flood-lighting  in  this  country  has  been  developed  | 
In  the  illuminating  engineers  of  the  British  Thomson- 
Houston  Co.,  Ltd.  (Rugby,  and  77,  Upper  Thames 
Street,  E.C.4).  These  engineers  have  studied  the 
question  in  all  its  aspects,  and  havie  designed  a 
range  of  projectors  for  the  various  purposes  and  con- 
ditions  lo  which  flood-lighting  can  be  applied.  Poster  , 
illumination  is  merely  one  of  many  applications.  F°r  j 
example,  there  are  many  industrial  conditions  in  which 
flood-light  projectors  can  be  advantageously  employed 
— such  as  the  illumination  of  factory  yards,  dock- 
yards, goods  yards,  etc.,  and  for  the  spectacular 
lighting  of  monuments  and  buildings  flood-lighting  |S 
at  once  the  simplest,  the  most  economical  and  the 
most  effective  method. 


Algeria.— The  report  on  the  economic  and  commercial 
situation  up  to  August,  iQ2i,  by  Mr.  J.  K.  V.  Dible,  Acting 
British  Consul-Geneial,  is  now  available  from  H.M.  Stationery 
Office,  price  2s. 
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EASE S FROM  OUR  DESIGNERS  NOTEBOOK 


> VVBSTON  ELECTRICAL  INSTRUMENT  CO  UP 

WESTON  PRECISION  IN 
INSTRUMENT  MANUFACTURE 


A FEW  JOINTS  ON  DELICACY  OF 
WORKMANSHIP. 


It  is  well  l^nown  that  Weston  Electrical  Instru- 
ments owe  their  pre-eminent  position  partly  to  the 
high  class  of  workmanship  put  into  every  part,  but 
in  order  to  demonstrate  exactly  what  this  amounts 
to,  the  following  details  are  given  : — 

The  Standard  moving  system  of  Portable  d.c. 
Instruments,  Model  i,  consists  of  12  parts,  the  total 
weight  of  which  is  about  24  grains  (1.5  gramme). 

In  some  Weston  Instruments  the  total  weight  of 
the  moving  system  is  8 grains,  and  in  others,  4 grains 
(.25  gramme). 

The  wire  of  the  voltmeter  moving  coil  ranges  in 
diameter  from  1 /i,ooo  in.  to  4/1,000  in.,  i.e.,  from 
one- third  to  the  actual  thickneas  of  lie  average 
hair. 

In  the  Power  Factor  Meter,  Model  215,  the  con- 
ducting filaments  run  16,000  ' d the  ounce,  while 
the  heaviest  ammeter  springs  run  only  232  to  the 
human  ounce. 

Pivots  vary  in  size,  but  the  smallest  have  a 
diameter  of  10  5 thousands  of  an  inch,  being  of 
highly  tempered  special  steel,  ground  separately  on 
jewellers’  lathes  and  inspected  under  the  microscope. 


ill 

ill 


-AUDREY  HOUSE  *BIY  PLACE* LONDON *£CS 

All  pointers  are  tubular,  and  the  thickness  of  the 
metal  range^  from  1/1,000  in.  to  6/10,000  in. 

The  balancing  arms,  which  are  of  aluminium, 
are  threaded  with  272  threads,  and  in  some  cases, 
500  threads  to  the  inch.  , 

The  latter  is  the  finest  thread  ever  cut  in  . 
aluminium  and  as  stock  of  the  necessary  degree  of 
fineness  cannot  be  obtained  commercially,  the 
tubes  are  specially  drawn  in  our  own  works. 


DIRECT  CURRENT 
VOLTMETER 
MOVING  SYSTEM. 


It  would  be  utterly  impossible  to  work  to  such 
limits  as  the  above,  and  to  sell  at  a reasonable  price, 
but  for  a very  exceptional  factory  equipment  of 
special  tools.  In  this  respect  the  WESTON  factory  is 
unique,  while  the  standardising  and  investigating 
laboratories  rank  among  the  best  in  the  world. 

For  full  particulars  write  for  Catalogues. 


Greenly *s 


("ELECTRICITY  iiiiMiiiimiMinniimiiinii^ 

| IN  THE  COUNTRY  HOUSE.  | 


In  isolated  places,  country  homes,  clubs,  hotels,  etc.,  can 
have  all  the  comforts  of  Electric  Light  and  Power  from 
small,  self-contained  plants. 

The  battery  carries  the  burden  of  the  load  on  these  plants. 
It  is  the  heart,  the  vitals,  the  mainstay  of  the  whole  system. 

1 

Get  the  right  battery  first  time.  Chloride  batteries  are 
specially  designed  for  this  work.  The  largest  factory  in  the 
kingdom  making  Storage  Batteries  only,  and  the  widest 
organisation  for  the  care  of  batteries  in  service  is  at  the  back 
of  every  Chloride  battery  used. 


ELECTRICAL  STORAGE 
COMPANY  LIMITED" 


Clifton  Junction, 
Manchester. 


57,  Victoria  St., 
London,  S.W. 
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ADOPT  THE  BEST  PRACTICE  

BY  INSTALLING 

HART  BATTERIES 


HJQH  EFFICIENCY 
LONG  LIFE 
EASY  TO  MAINTAIN. 


Hart  Batteries  have  distinct  advantages  over  all 
other  makes.  The  superiority  of  Hart  Cells 
is  responsible  for  their  extensive  use  in 

S central  Stations,  Private  Installa- 
tions  and  general  purposes 
. of  all  kinds 


LOW  COST  OF  UPKEEP 
STEADY  LIGHTING 

FREEDOM  FROM 

BREAKDOWN. 


HART  ACCUMULATOR  CO.,  L™ 

MARSHGATE  LANE,  STRATFORD.  LONDON,  E.15. 


Branch  Offices  at — 

London 36,  Victoria  St.,  S.W.i.  Birmingham 


Glasgow  . . • . • . 107,  Wellington  Street. 

Manchester  ..  ..  4.  Victoria  Bridge. 


Bristol 

Belfast 


. . 30,  Lincoln’s  Inn. 

174,  Corporation  St. 
. 37,  Victoria  Street. 

. Scottish  Temperance 
Bldgs.,  Donegall  Square. 


I1HII) 


•V  APPOINTMENT 


/ANNOUNCEMENT 


E have  pleasure  in  announcing  that 
as  a result  of  recent  experiments 
and  developments  we  are  now  able 
to  manufacture  the  following  new 
sizes  of  Gasfilled  Lamps. 

100/130  volts  30  watt  4/-  each. 

200/260  volts  40  watt  5/-  each. 

Royal  44  Ediswan  " Lamps  will  therefore  be 
available  for  all  Domestic  and  Industrial  Light- 
ing conditions. 

Order  now  for  delivery  on  and  after 
December  ist. 


The  Edison  Swan  Electric  Co.,  Ltd., 

PONDERS  END.  MIDDLESEX. 

London  Showrooms  : 

123/5.  Queen  Victoria  St..  E.C.4 
71.  Victoria  Street.  S.W.I. 

Branches  in  all  large  towns. ' 


ROYAL 

“EDISWAN 

GASFILLED  LAMPS. 

Fully  Licensed  under  Patents  No.  23499 '09, 10918/13  and  others. 
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Current  Topics. 

Among*  the  few  towns  in  the  British  Isles  which 
have  endeavoured  to  popularise  electricity  for  domes- 
tic purposes,  Dundee  may  fairly 
Dundee  claim  to  belong,  by  .virtue  of  the 

Enterprise.  energy  and  enterprise  of  the  Electri- 
cal Engineer,  Mr.  H.  Richardson. 
Some  time  ago,  it  will  be  recalled,  what  is  known  as 
the  Two-part  Tariff  of  charging  for  electricity  con- 
sumed Was  introduced,  as  an  inducement  to  househol- 
ders to  extend  their  use  of  electricity  for  purposes 
other  than  mere  lighting.  This  two-part  tariff  com- 
prises a fixed  sum  per  quarter,  based  on  the  area  of 
the  house  plus  7-8  of  a penny  per  unit  for  all  electricity 
consumed,  whether  for  lighting,  heating  or  cooking. 
To  date  the  response  has  not  been  such  as  to  justify 
the  departure  from  conventional  methods  of  charging 
for  electrical  energy,  and,  assuming  that  the  apathy  of 
the  householders  is  mainly  due  to  the  present  cumber- 
some and  costly  method  of  wiring  houses  for  electricity 
supply,  the  Dundee  Electricity  Department  has  initia- 
ted another  experiment. 

Selecting  for  its  object  lesson  a seven-roomed  house 
in  Broughty  Ferry,  including  the  usual  scullery,  kit- 
chen, and  bathroom,  the  Electricity  Department  have 
wired  this  on  a cheap,  direct,  surface  plan,  applicable 
to  all  types  of  dwelling  house.  In  the  model  system, 
which  is  now  available  for  inspection,  the  conductors 
are  run  along  the  walls  and  supported  by  dips,  at 
about  the  height  of  the  doorways  in  the  various  rooms. 
The  usual  ceiling  fittings  are  dispensed  with,  and  wall 
brackets  adopted  in  their  place,  together  with  a species 
of  inverted  fitting  which  gives  very  satisfactory  in- 
direct lighting  by  reflection  from  the  ceilings.  Among 
the  advantages  claimed  for  the  system  are  low  cost, 
easy  extension,  a minimum  of  cut-outs,  and  rapidity 
of  installation  with  the  least  possible  disturbance  of 
furniture  or  decorations.  Taken  in  conjunction  with 
the  admitted  advantages  of  the  two-part  tariff,  this 
venture  should  give  a fillip  to  domestic  electric  service 
in  Dundee,  and  Mr.  Richardson  is  prepared  to  issue 
suitable  quotations  to  any  interested  consumer. 

Apropos  of  my  recent  comments  on  the  need  for 
doser  co-operation  between  municipal  supply  authori- 
ties and  the  local  electrical  trade  to- 
Mnnicipal  wards  a common  object,  the  in- 

Trading.  creased  use  of  electricity  for  domestic 

services,  I see  that  the  injunction 
sought  by  a body  of  Liverpool  traders  against  the 
Liverpool  Corporation  to  restrain  the  latter  from  carry- 


ing on  the  business  of  providing  electrical  fittings  and 
wiring  premises  for  electricity  supply  has  'been  refused 
by  Mr.  Justice  Russell.  Although  sympathising  with 
the  traders  concerned  upon  what  they  doubtless  con- 
sider an  unwarrantable  competition  with  their  interests 
as  local  electrical  traders  and  ratepayers  supporting 
the  supply  undertaking,  I neverthdess  hope  that  the 
result  will  prove  of  ultimate  benefit  to  residents. 

Liverpool  does  not  rank  among  the  most  progres- 
sive cities  in  the  matter  of  popularising  electricity  sup- 
ply, a fact  which  may  be  due  to  lack  of  enterprise  in 
two  directions,  as  represented  respectively  by  the 
Supply  Department  on  the  one  hand,  and  by  the  local 
electrical  trade  on  the  other.  I have  never  heard  of 
any  Liverpool  district  being  canvassed  on  the  subject 
of  electridty  supply,  nor  Would  it  appear  that  th$ 
local  traders  are  over-zealous  in  playing  their  part  in 
the  education,  of  the  public  on  the  merits  of  domestic 
electric  service.  If  the  outcome  of  the  legal,  proceed- 
ings is  to  bring  both  parties  together  in  a united  effort 
to  swell  the  ranks  of  Liverpool  consumers,  much  will 
have  been  accomplished,  and  I would  oounsd  a rap- 
prochement on  this  basis. 

Those  who  were  fortunate  enough  to  visit  the  re- 
cent motor  show  at  Olympia  and  the  White  City  were 
doubtless  impressed  by  the  growing 
Scamped  convenience  and  incidentally,  the  in- 
Workmanship,  creased  complexity  of  the  electrical 
equipment  of  the  modem  motor  car. 
With  electric  starting,  lighting,  heating,  ignition,  and 
other  k’lci dental  duties  to  perform,  the  modem  electri- 
cal equipment  of  an  up-tcndate  motor  vehicle  is  ever 
becoming  more  and  more  ingenious  and  labour-saving. 
In  keeping  with  the  high-class  finish  of  most  cars  the 
visible  portions  of  the  electrical  gear  are  similarly  at- 
tractive to  the  eye,  and  it  is  only  when  one  comes  to 
examine  more  closely  into  the  hidden  detail,  or  exper- 
ience its  vagaries  in.  everyday  use  on  the  road,  that 
one  realises  how  much  the  exponents  and  designers  of 
motor  car  electrical  gear  have  yet  to  learn  before  they 
can  lay  claim  to  have  perfected  this  feature  in  modem 
car  equipment. 

It  is  significant  that  most  of  the  troubles  one  meets 
with  among  the  motoring  fraternity  to-day  have  to 
do  with  the  electrical  gear,  and,  analysed  down,  are 
due  either  to  faulty  design,  inaccessibility,  or  poor 
workmanship.  To  give  am  instance,  I saw  a lighting 
switch  dismantled  the  other  day,  the  process  being  an 
object  lesson.  It  was  fitted  to  the  polished  hardwood 
dash  of  a modern  car  and  had  four  positions,  “ Off,’* 
“ Full,”  “ Dimt,”  and  “ Charge,”  the  idea  being  that 
by  turning  the  aluminium  milled  disc  the  two  head- 
lamps could  be  connected  either  in  series  or  parallel 
for  full  and  dim  effects  respectively,  whilst  a fourth 
position  switched  the  battery  on  to  the  dynamo  for 
charging  during  the  hours  of  daylight. 


Theoretically,  the  idea  was  quite  sound,  the  neces- 
sary switch  movement  being  simplified  down  to  the 
mere  turning  of  a knob  until  a pointer  stood  opposite 
and  indicating  the  desired  condition.  Trouble  arose, 
however,  and  it  became  necessary  to  investigate. 
Symptoms  pointed  to  the  switch  as  the  offender,  and 
difficulties  were  apparent  at  the  outset.  It  was  im- 
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possible  to  get  at  the  back  of  the  switch  without  urv 
screwing  the  dash,  and  on  removing  the  screws  secur- 
ing the  latter  it  transpired  that  only  an  inch  or  two 
of  movement  was  possible  owing  to  the  anchorage  of 
short  wiring.  The  next  step  was  to  remove  the  switch 
knob,  and  this  proved  to  be  screwed,  and  pinned , to 
the  switch  spindle,  an  extension  of  the  pm  forming  the 
index  linger  for  indicating  the  switch  position. 

By  mutilating  the  knob  beyond  repair  it  was  even* 
tually  detached  from  the  spindle,  permitting  the  dash  to 
he  removed  and  the  actual  switch  mechanism  exposed 
to  view.  This  proved  to  be  a cylindrical  ebonite  box 
with  a loose  disc  cover,  'also  of  ebonite,  and  in  which 
the  switch  spindle  revolved  as  a bearing.  Rough  brass 
pegs  were  secured  to  the  sides  of  the  box  interior  by 
outside  nuts,  which  also  acted  as  terminals  for  the  wir- 
ing, the  switch  blades  being  fan-shaped  brass  segments 
of  doubtful  springiness  aind  with  no  definite  limitations 
as  to  radial  or  axial  position.  The  whole  construction 
was  most  amateurish  and  practically  bound  to  give 
trouble  before  it -had  been  in  use  a dozen  timieS,  yet  it 
bore  the  name  plate  of  a popular  maker  of  such  equip- 
ment. Design  was  lacking,  workmanship  was  poor, 
and  the  net  result  was  a very  disgusted  owner.  From 
other  examples  I have  come  across  I surmise  this  case 
is  only  one  of  many  similar  instances  of  scamped  elec- 
trical equipments  which  will  ultimately  bring  this 
branch  of  the  industry  into  disrepute. 


It  is  interesting  to  note  the  evidence  which  has  been 
submitted  by  experts  in  connection  with  the  introduc- 
tion in  this  country  of  mechanical 
Cheap  (and  electrical)  coal  cutting  and  get- 

Coal  ting  machinery.  It  is  employed  in 

the  United  States  and  Canada  to  a 
far  greater  extent,  and — quoting  Mr.  Browne’s  re- 
port : — “ This  is  due  to  two  causes,  partly  because  the 
physical  (i.e.,  geological)  conditions  under  which  coal  is 
worked  in  America  are  better,  and  also  because  Ameri- 
can labour  has  grasped  to  a far  greater  extent  than 
labour  in  this  country  the  fact  that  the  soundest  route 
to  improve  its  position  is  to  get  the  maximum  output 
per  unit  of  labour  employed  compatible  with  health  and 
safety,  either  by  direct  manual  labour  or  the  help  of 
machines.  * ’ 


The  mining  leaders  will  not  like  the  second  clause 
in  the  above  quotation.  It  is  equivalent  to  saying  that 
the  British  miners  and  their  leaders  are  dunderheads, 
and  do  not  want  to  improve  their  position.  Of  course 
an  increase  in  the  demand  for  electrical  coal  cutting 
plant  is  good  for  our  trade,  so  I hope  that  there  will  be 
more  rapid  developments  in  the  near  future.  Already 
miners  are  increasing  the  output  per  man,  and  the 
cheapening  in  cost  which  is  thereby  effected  is  sure  to 
improve  the  general  outlook.  That  is  good  for  the 
whole  country,  so  “more  power  to  their  elbows,”  say  I. 

Elektron. 


Batti- Wallahs. — There  is  to  be  an  excellent  Smoking  Concert 
at  the  Engineers  Club  this  evening,  and  it  is  most  urgently 
to  be  hoped  that  Batti-Wallahs  will  turn  up  in  force,  accom- 
panied by  one  or  more  guests.  Those  holding  tickets  (price 
2s.  6d . only),  are  free  to  dine  at  the  club  and  enjoy  its  privileges 
for  the  evening.  We  sincerelv  hope  that  Mr.  A.  J.  Greenly 
Hon.  Entertainment  Sec.,  37/8,  Strand,  W.C.2,  will  this  time 
obtain  the  support  his  energies  deserve. 


ELECTRICAL  ENGINEERING— FINAL  GRADE. 

Solutions  to  Questions  set  at  the  1921  . Examination  of 
City  and  Guilds  Institute . 

By  Edward  Hughes,  B.Sc.,  A.M.I.E.E. 

( Continued  from  Page  618.) 

Q.  7. — Define  “ dielectric  Strength.”  What  is  meant 
by  the  statement : “air  is  a good  insulator,  but  a 
relatively  poor  dielectric  ” ? What  effect  have  the 
insulating  and  dielectric  properties  on  the  kind  of 
insulation  used  in  high-tension  machines  and  cables  ? 

A.  7. — The  dielectric  strength  of  an  insulator  is  the 
maximum  voltage  per  unit  thickness  which  a dielectric 
can  stand  in  a uniform  field  before  it  breaks  down 
electrically.  It  is  usually  stated  in  kilovolts  per 
millimetre  thickness. 

It  does  not  follow  that  because  a material  has  a high 
insulation  resistance,  it  has  also  a high  dielectric 
strength  ; for  example,  air  has  practically  an  infinite 
resistance,  but  it  breaks  down  at  the  comparatively 
low  voltage  of  3 Jdtovolts  per  millimetre.  Mica,  on 
the  other  hand,  has  an  insulation  resistance  of  the 
order  of  10  x io6  megohms  per  cm.3,  but  it  has  a 
dielectric  strength  of  about  20  kilovolts  per 
m.m.  In  fact,  most  insulators  have  a dielectric 
strength  well  above  that  of  air,  but  do  not  possess 
nearly  such  a high  insulation  resistance.  Hence  the 
reason  for  the  statement  that  “ air  is  a good  insulator 
but  a relatively  poor  dielectric.” 

If  a conductor  be  surrounded  by  a homogeneous 
insulating  material  which  in  turn  i$. enclosed  in  an 
earthed  metal  sheath,  it ' can  be  shown  that 
the  potential  gradient  ( i.e.,  the  voltage  drop  per 
m.m.  radially)  at  any  point  in  this  insulation  is  inversely 
proportional  to  the  radius  at  this  point,  so  that 
the  potential  V between  the  inner  and  outer  conductors 
is  distributed  roughly  as  in  Fig.  11.  Since  the  voltage 
drop  per  m.m.  is  greatest  at  the  surface  of  the  central 


conductor,  this  is  the  point  at  which  the  insulation 
breaks  down  first,  and  so  the  material  must  be  chosen 
and  the  diameter  of  the  core  must  be  such  that  the 
maximum  potential  gradient  is  well  within  its  dielectric 
strength.  In  such  cases,  the  insulation  resistance 
of  the  dielectric  is  always  well  above  that  required 
to  limit  the  leakage  current  to  a negligible  amount. 
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If  the  external  diameter  of  the  insulator  were  in- 
creased, say,  ten  times  without  altering  the  diameter 
of  the  core,  it  would  be  found  that  the  maximum 
potential  gradient  would  only  be  reduced  to  a half  of 
its  original  value.  The  safe  working  voltage  of  a cable 
of  given  dimensions  can  be  increased  by  grading  the 
insulation,  i.e.y  by  making  the  insulation  in  two  or 
three  layers  of  materials  having  lower  specific  inductive 
capacity  (S.I.C.)  the  further  away 'they  are  from  the 
central  conductor.  Thus,  if  A in  Fig.  12  has  a S.I.C. 
of,  say  6,  and  B of  3,  the  potential  gradients  in  A and 
B are  roughly  as  shown  in  the  lower  half  of  Fig.  12. 
From  a comparison  with  the  potential  gradient  in  a 
homogeneous  material  (shown  dotted),  it  is*  seen  that 
the  potential  is  now  distributed  more  evenly  over  the 
insulation,  and  therefore  risk  of  breakdown  at  the  point 
of  maximum  potential  gradient  has  been  greatly 
reduced. 

In  the  case  of  high-tension  machines,  the  limitation 
of  slot  space  renders  it  imperative  to  use  an  insulator 
having  both  dielectric  strength  and  insulation  resistance 
of  a high  order ; and  for  such  a purpose,  either  a tube 
of  moulded  micanite  or  a wrapping  of  mica  and  oiled 
linen  is  very  suitable.  Another  point  to  be  remembered 
concerning  slot  insulation  is  that  the  greater  the 
number  of  layers  of  the  insulating  material  for  a given 
thickness,  the  higher  in  general  is  its  breakdown 
voltage,  due  mainly  to  the  fact  that  any  weak  spots 
in  successive  layers  rarely  coincide  in  position. 

(To  b?  continued.) 


TELEGRAPHY.— GRADE  I.  (1921). 

Being  Solutions  to  the  Questions  set  by  the  City  and 
Guilds  of  London  Institute  in  the  Grade  I.  Examination 
in  Telegraphy  held  in  April , 1921. 

( Continued  from  page  632.) 

Q.  11. — Explain  the  principle  of  differential  duplex 
working.  Give  a diagram  of  two  stations  double  cur- 
rent duplex  and  show  by  means  of  arrows  the  direction 
and  also  the  relative  values  of  the  currents  in  the  line 
and  in  the  batteries  and  compensation  circuits  when 
both  keys  are  depressed.  How  are  the  marks  produced 
at  both  stations  ? 

An. — Fig.  4.  Illustrates  the  principle  of  the  oppo- 
sition method  of  differential  duplex  working. 

up  ST«now  Down  srirnott 


P Px  are  relays  differentially  wound  with  wires  of 
equal  length  and  resistance,  and  RRl  are  artificial 
resistances  equal  to  that  of  the  line. 

When  the  key  at  the  up-station  is  depressed,  the 
current  divides  at  P,  half  passing  to  the  line  and  half 
going  by  way  of  R . The  line  current  flows  through 
one  coil  of  the  relay  P,  through  Kv  to  earth,  and  back 
to  the  negative  pole  of  the  battery  B . Since  equal 
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currents  flow  through  the  coils  of  the  relay  in  opposite 
directions  no  effect  is  produced  on  the  home  relay  P9 
but  as  the  current  traverses  only  one  coil  of  the  relay  Pl9 
a signal  is  registered. 

In  the  same  way,  if  the  key  K1  at  the  down  station 
is  depressed,  relay  P1  is  unaffected  and  relay  P is 
actuated. 

When  both  keys  are  depressed  simultaneously,  the 
currents  oppose  each  other  in  the  line,  and  the  currents 
flowing  in  the  compensation  circuits  operate  the  relays . 
Thus  when  both  keys  are  depressed,  the  relay  at  each 
station  is  actuated  by  the  current  in  its  own  compen- 
sation circuit  in  the  same  way  as  if  the  current  from  the 
other  station  were  received. 


December  2,  1Q21 
NOTES  ON  WATER  POWER  DEVELOPMENT.* 
By  Prof.  A.  H.  Gibson,  D.Sc. 

The  technical  development  of  electric  generation  and 
transmission  has  made  it  economically  possible  to  utilise 
powers  remote  from  any  industrial  centre,  while  a rapid 
increase  in  the!  demand  for  energy  for  general  industrial 
purposes  and  for  the  many  electro-chemical,  electro- 
physical, and  electro-metallurgical  processes  which  are  now 
in  general  use,  and  whose  field  is  rapidly  growing,  has 
provided  a ready  outlet  for  all  such  energy  as  could  be 
cheaply  developed'. 

The  urgent  demand  for  energy  to  supply  the  abnormal 
requirements  of  the  war  period,  combined  with  the  world 
shortage  of  fuel,  was  responsible  for  an  unprecedented  rate 


Fig.  5 


73777777777777777777777777777777777777777777777777-7777: 

r ^ « * « — * **"  — * 


It  has  been  assumed  that  the  line  and  compensation 
currents  are  equal,  that  the  batteries  oppose  each  other 
in  the  line,  and  that  the  current  splits  once  only  at 
either  end.  In  practice,  however,  the  batteries  are 
usually  connected  to  act  in  conjunction  {combination 
method),  in  which  case  the  current  in  the  line  is  double 
that  in  each  of  the  compensation*  circuits.  Moreover 
the  current  splits  twice,  viz.,  at  the  galvanometer  and 
the  relay,  this  is  shown  in  Fig.  5,  which  represents 
diagrammatically  two  stations  double  current  duplex. 
The  arrows  with  numbers  alongside  indicate  the  direction 
and  relative  values  of  the  currents  throughout  the 
circuit  when  both  keys  are  depressed. 

When  both  keys  are  depressed  simultaneously,  the 
batteries  unite  to  make  both  relays  mark.  The  current 
from  the  up-station  flows  to  up  galvanometer,  half  going 
through  the  compensation  circuit,  the  other  half 
through  the  line,  from  U circle  to  D circle  of  the  down 
relay  (producing  a mark),  through  battery  Bu  down 
galvanometer,  back  by  earth,  from  V circle  to  D circle 
of  the  up-station  relay  (marking  direction)  to  the 
negative  pole  of  the  up-station  battery.  The  current 
from  the  down-station  battery  flows  to  galvanometer 
bv  earth  to  the  up-station  relay,  from  U circle  to  D 
circle  (marking  direction),  through  battery  B to  up 
galvanometer  line,  and  down-station  relay  (marking 
direction)  back  to  the  negative  pole  of  Bx.  Thus  the 
current  in  the  line  circuit  is  double  that  in  each  of 
the  compensation  circuits,  and  the  marks  produced 
on  the  relays  are  due  to  the  preponderance  of  the 

current  in  the  line  circuit. 

(To  be  continued.) 


of  development  in  most  countries  with  available  water 
power  resources,  and  especially  ita  those  countries  normally 
dependent  on  imported  fuel. 

Thus  in  France  some  850,000  water  h.p.  has  been  put 
into  commission  since  1915,  and  the  country  now  has 
1,1600,000  h.p.  under  control  as  compared  with  75°i000 
before  the  war.  In  Switzerland  some  600,000  h.p.  has  been 
developed  since  <1914,  or  is  in  course!  of  construction,  as 
compared  with  880,000 , h.p.  before  the  war.  In  Spain, 
where  the  pre-war  output  was  1150,000  h.p.,  the  present  out- 
put is  620,000  h.p.,  and  about  260,000  h.p.  is  now  in  course 
of  development,  while  the  Spanish  Ministerio  de  Fomento 
is  considering  the  development  of  some  2,000,000  h.p.  to 
be  delivered  into  a network  of  transmission  lines  covering 
the  industrial  parts  of  the  country. 

In  Italy,  schemes  totalling  about  300,000  h.p.  are  under 
way,  and  it  is  estimated  that  the  total  output  wdll  shorth 
amount  to  2,000,000  h.p.  The  Govt.  Hydrographical  Rept- 
is  now  engaged  in  .gauging  and  surveying  the  profiles  of  the 
principal  rivers,  and!  statistics  of  available  reservoir  sites 
of  lakes  suitable  for  storage,  and  of  available  horse-power 
are  being  compiled.  . . 

Japan,  which  only  very  recently  'began  to  investigate  tier 
water  powers,  has,  since  1916,  developed  over  1,000,000  h.p.. 
or  almost  twenty  per  cent,  of  her  available  resources. 

In  Canada  and  the  U.S.  many  large  schemes  have  re- 
centlv  been  brought  into  service,  and  some  extreme!)  lark 
installations  are  now  in  course  of  construction  or  are  p 
iected.  Thus  the  Queen  ston-Chippewa  project  on  ne 
Canadian  side  of  the  Niagara  River  is  intended  to  deve  P 
some  S 00,000  h.p.,  while  a protected  development  of 
St.  Lawrence  River  will  be  capable  of  yielding  1,700,000  n p 
In  Canada  the  total  development  (2.3  million  h.p.)  m 

•Abstract  of  address  by  the  President  of  the  Engineering 
Section,  British  Association,  at  Edinburgh,  1921. 
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was  almost  three'  times  as  great  as  in  11910.  In  the  U.S. 
the  development  has  increased  from  something  under  two 
million  h.p.  in  1901,  to  5.3  millions  in  1908,  and  to  nearly 
10.0  millions  in  1920. 

Rapid  as  has  tfeen  the  development  of  water  power  in  the 
U.iS.  in  the  past,  it  has  been  retarded  by  the  fact  that  the 
privilege  of  using  the  national  forests  or  other  public  lands 
lor  water  pow^r  development  has*  only  been  granted  by  the 
Issuing  of  permits  which  were  not  available  for  any  definite 
period  and  which  were  revocable  at  the  will  of  the  Granting 
Authority.  In  the  case  of  development  on  navigable  streams, 
whether  on  public  or  private  land,  each  scheme  has  required 
a special  Act  of  Congress,  and  these  Acts  could  be  revoked 
by  Congress  at  any  time.  Owing  to  the  uncertainty  of 
tenure  there  has  naturally  been  some  reluctance  to  invest 
capital  in  such  undertakings. 

By  the  recent  Federal  Water  Power  Act,  signed  in  June, 
1920,  licences  for  such  developments  may  now  be|  issued 
, under  the  jurisdiction  of  a new  body,  known  as  the  Federal 
Power  Commission,  for  a period  not  exceeding  fifty  years, 
at  the  end  of  wnich  the  licence  may  be  renewed,  or  the 
Government  may  take  over  the  enterprise  upon  compensa- 
tion of  the  licensee.  In  the  issuing  of  lioences,  preference 
is  to  be  given  to  State  and  Municipal  applications.  The 
effect  of  this  Act  may  be  inferred  from  the  fact  that,  withip 
a month  of  its  being  signed,  applications  for  lioences  to 
develop  over  500,000  h.p.  had  been  filed.  The  duty  of  col- 
lecting, recording,  and  publishing  data  regarding  the  utilisa- 
tion of  water  resources,  the  water-power  industry  and'  its 
relation  to  other  industries,  and  regarding  the  capacity 
development  costs,  and  relationship  to  possible  markets  of 
power  sites,  has  also  been  assigned  to  this  Federal  Power 
Commission. 

World's  Available  Water  Power.— During  the  past  few 
years  much  attention  has  been  paid  to  statistics  of  available 
and  developed  water  powers.  .In  the  case  of  developed 
powers,  these  are  usualK  stated  in  terms  of  the  capacity  of 
the  installed  machinery.  This  machinery  is,  in  general, 
only  used  to  its  full  capacity  over  a portion  of  each  day, 
although  in  many  such  cases  w ater  is  available  for  pro- 
viding continuous  power  i'f  desired. 

Estimates  of  potential  power  are  always  to  be  accepted 
with  considerable  reserve.  In  order  to  make  a reasonably 
accurate  estimate,  the  ruin-off  from  the  catchment  area 
and  the  variation  in  this  run-off  from  month  to  month  and 
from  year  to  year,  must  be  known,  and  it  is  only  in  com- 
paratively rare  cases  that  this  information  is  as  yet  avail- 
able. Moreover,  there  is  as  yet  no  standard  basis  on  which 
j fenvial  power  is  computed. 

(To  be  continued.) 


Questions  and  Answers  by  Practical  Men. 
iron. 

Qukstions:  Wo  invite  our  reader*  to.  tend  tie  question*,  “preferably  on 
technical  problem*  that  have  arieen  in  actual  practice.  Question s which 
ice  consider  of  sufficient  interest  to  our  reader*  will  either  be  replied  to 
under  “ Answer*  to  Correspondents  ” or  replies  will  be  invited  from  our 
reader*.  One  shiUing  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column. 

ANswiitts : A fee  of  10#.  will  be  paid  for  the  answer  which  we  consider 
show*  the  greatest  merit,  and  5*.  for  the  one  wp  select  as  second  best. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  eon- 
eiseness.  a*  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if.  in  hi*  opinion , the  answers 
received  do  net  possess  sufficient  merit.  Competitors  desiring  tAa  ra- 
ft/m of  their  manuscripts,  if  unaccepted,  should  enclose  stamped 
addressed  envelope . 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript . Com- 
petitor* may  adopt  a " nom  de  pfume."  but,  both  in  the  case  of  questions 
and  answer*,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript,  a*  a guarantee  of  good  faith.  No  correspondence  will 
he  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
ts  final. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  6a  awarded 
to  the  six  competitors'  who  win  the  first  or  second  prize  the  most  times 
during  the  next  twelve  month*. 

The  word*  '*  Questions  and  Answers/1  or  **  Q ” and  ° A " should  be 
placed  at  the  top  left-hand  comer  of  all  letters  intended  for  this  column. 

Question  No.  130. 

Recently,  I had  cause  to  test  two  new  200  volt,  6 hn., 
direct  current  motors.  These  are  shunt  machines,  two 
poles,  but  the  windings  round  the  poles  are  connected  in 


parallel.  The  rated  speed  is  1,400  r4>.m.  On  test  the 
speed  is  1,420  r.p.m.  at  full  load,  and  1,300  r.p.m.  at  no 
load.  If,  at  no  load,  the  rocker  is  moved  to  bring  the  speed 
up  to  1,400  r.p.m.,  when  the  load  is  placed  on  the  machine 
the  machines  race  away  as  though  the  field  ^as  broken. 
Can  any  reader  tell  me  why  this  should  be,  and  what  the 
remedy  is?. — “Tester.” 

(Replies  to  Question  No.  130  must  be  received  not  later 
than  December  >10,  1921.J 


Reviews  of  books,  &c. 

[Books  noticed  in  this  column  will  be  sent  from  Elec- 
tricity Office  to  any  part  of  the  world,  for  the  published 
price,  plus  ten  per  cent . for  postage  (minimum  2 d.)t  and 
orders  will  be  appreciated .] 

Hardening  and  Tempering  Engineers’  Tools.  By  G. 
Gentry.  (Percival  Marshall.  9d.  net.)^-This  is  No.  9 of  the 
“Model  Engineer”  series  of  handbooks  with  which  Mr. 
Marshall  has  endeavoured  to  satisfy  the  cravings  for 
knowledge  of  so  many  thousands  of  the  younger  (and  also 
elder)  readers  of  his  paper.  One  thing  can  be  said,  the 
matter  is  always  eminently  practical  and  thoroughly  reliable 
and  this  new  recruit  fits  easily  into  the  ranks.  The  61 
pages  contain  a large  amount  of  useful  information  on 
hardening  and  tempering,  as  well  as  sections  on  case- 
hardening  and  on  the  forging  of  lathe  tools,  and  as  there 
^*e  39  good,  clear  diagrams  and  illustrations,  the  book  is 
sure  to  appeal  to  the  practical  mechanic  and  user  of  tool 
steel.  As  such,  it  will  interest  many  of  our  readers  ancl 
we  recommend  them  to  get  it. 


“General  Review  of  the  Conditions  and  Prospects 
of  British  Trade  in  India  during  the  Fiscal  Years 
1919-20  and  1920.21.”  (H.M.  Stationery  Office.  5s.  5d., 
post  free.)  This  review,  which  is  revised  to  October  last, 
is  of  particular  interest  to  the  Engineering  Industry,  if  only 
for  the  fact  that  it  contains  a full  account  of  the  position 
in  regard  to  the  purchase  of  Indian  Government  supplies 
and  the  detailed  proposals  for  the  new  Indian  Stores 
Department.  There  lias  been  a growing  feeling  for  many 
years  among  all  sections  of  Indian  opinion  and  particularly 
among  Indian  industrialists  that  the  Government  should 
adopt  a more  liberal  policy  for  the  purchase  of  such  articles 
as  can  be  manufactured  in  the  country.  Under  this  in- 
fluence, the  Stores  Rules  were  modified  in  1909  and  1913, 
but  the  greatest  effect  came  as  a 'result  of  war  conditions. 
The  latest  figures  reveal  that  the  Indian  Government’s 
purchases  of  Indian ’produce  and  manufactures  increased  by 
1 1.4  per  cent,  over  the  pre-war  period,  while  the  imports 
of  stores  from  the  India  Office  and  London  Boards  of 
Indian  Railways  declined  by  no  less  than  20.6  per  cent-, 
and  that  with  unrestricted  rights  of  purchase  there  was  an 
increase  of  9.2  per  cent/  in  the  local  purchase,  through  mer- 
chants and  others,  of  imported  stores.  Under  the  Amended 
Stores  Rules  drawn  up  bv  the  Government  of  Ipdia  (they 
are  not  yet  in  final  form),  however,  plant  and  machinery 
may  be  purchased  from  branches  established  in  IYidia  of 
British  manufacturing  firms  borne  on  the  list  of  the  India 
Stores  Department,  London.  Thus,  the  many  British 
engineering  firms  who  have  maintained  branches  in  India 
for  years,  staffed  with  qualified  engineers  and  commercial 
men  and  who.  although  remarkably  successful  in  the  indus- 
trial  field,  have  hitherto  been  handicapped  in  quoting  for 
Government  orders  under  the  old  Stores  Rules,  seem  likely 
at  last  to  come  into  their  own. 

Besides  statistical  records,  there  are  many  other  sections 
of  special  interest  in  this  Review,  such  as  the  development 
of  the  hvdro-electric  power  resources  of  India.  The  Trade 
Commissioner  states  in  the  latter  connection  that  the  posi- 
tion of  United  Kingdom  firms  is  changed  for  the  better 
since  the  Preliminary^  Report  of  the  Hyaro-electric  Survey, 
published  in  1919,  recorded  that  British  manufacturers  of 
pipes,  turbines,  generators  and  switchgear  were  content  to 
take  sm;Jl  orders  only,  leaving  the  large  ones  to  countries 
special i^ng  in  water-power  plant. 
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The  French  Polisher’s  Handbook.  By,  MA  Practical 
Man.”  (Percival  Marshall.  2s.  net). — •Electricians  are  ac- 
customed to  associate  a first-class  polish  with  the  cabinet 
\vt>rk,  cases  and  testing  instruments  forming  or  containing 
the  apparatus  used  in  the  technical  laboratories  in  their 
student  days,  arid  there  is  no  doubt  that  such  instruments 
fully  deserve  the  care  which  is  lavished  on  them  by  the 
actual  manufacturers  who  believe  that  a good  interior  is 
worthy  of  a good  exterior-  Even  the  ordinary  electric 
bell  is  more  attractive  if  the  wood  case  has  a good  polish ; 
and  the  book  before  us  tells  very  clearly  how  to  get  it, 
the  tools  to  use,  the  materials  to  buy  and  how  to  mix 
them,  what  polishes  are  best  suited  to  the  work  required 
(including  the  polishing  of  coffins)  and  altogether  supplies  a 
fund  of  valuable  information  which  is  calculated  to  make 
a member  of  the  French  Polishers’  Trade  Union  denounce 
it  in  very  strong  terms  for  divulging  “trade  secrets.”  A 
well  written  section  on  gilding  and  bronzing  adds  much 
to  the  value  of  the  book.  i 


Various  Items. 


Books  for  Christmas.— If  you  want  a good  interesting  technical 
b >ok  as  a Christmas  present  to  yourself,  write  to  P.  Marshall  & 
Cf 66e,  Farringdon  Street,  London,  E.C.4,.ahd  ask  for  a copy 
of  their  latest  catalogue.  Also  look  at  their  advertisement 
in  this  issue. 

Northampton  Polytechnic  Institute. — The  Annual  Prize 
Distribution  and  Students’  Conversazione  will  be  held  on 
Friday,  the  2nd  December,  1921.  The  Right  Honourable  Lord 
Southwark,  P.C.,  will  distribute  the  prizes  and  certificates,  and 
the  proceedings  will  probably  be  of  interest  outside  the  walls  of 
the  Institute.  The  conversazione  for  members  and  students 
will  be  continued  on  Saturday,  the  3rd  December,  when  the 
building  will  j>e  thrown  open  to  the  whole  of  the  members  and 
students  and  their  friends.  _ 

E.  D.  A.  Salesmanship  Conferences.— The  second  of  the  series 
of  Salesmanship  Conferences,  promoted  by  the  British  Elec. 
Devpt.  Assocn.  Inc.,  will  take  place  at  8 p.m.,  Friday,  Dec.  16, 
in  the  Chartered  Institute  of  Patent  Agents  Building,  at  Staple 
Inn,  Holborn.  Mr.  E.  R.  Morton  (Sales  Manager,  Sun  Elec. 
Co.)  will  speak  on  ” Salesmanship  in  relation  to  Electric  Power 
Driven  Machinery  in  the  Home.”  Mr.  S.  T.  Allen  will  again 
occupy  the  chair.  Particulars  from  the  E.D.A.  (84,  Kings- 
way,  W.C.2). 

Direct  Wireless  to  Australia. — A striking  achievement  in 
“ wireless  ” was  achieved  recently,  when  test  messages,  pre- 
pared by  an  independent  expert  and  transmitted  in  his 
presence,  were  sent  direct  to  Australia  from  the  Marconi  station 
at  Carnarvon.  The  apparatus  used  for  this  demonstration 
was  a Marconi  “ valve  ” transmitter  (said  to  be  the  most  power- 
ful of  its  kind  in  the  world),  each  valve  being  about  the  size 
of  a Rugby  football.  Cablegrams,  since  received  announce 
the  reception  of  the  messages,  complete  on  the  first  transmission, 
both  at  Sydney  and  Melbourne. 

About  Transformers. — Preceding  the  publication  of  a com- 
prehensive treatise  on  the  whole  subject  of  transformers,  the 
old-established  firm  of  Johnson  & Phillips,  Ltd.  (Charlton, S.E.7), 
from  whose  works  emanate  amongst  other  equally  famous 
products,  transformers  of  all  sizes  and  voltages  and  for  all 
purposes,  are  isstiing  a series  of  “ Transformer  Abstracts.” 
The  first  of  these  is  now  before  us  and  we  learn  that  the  series 
is  to  be  completed  during  the  next  three  months  by  fortnightly 
issues.  All  transformer  users  should  ask  the  Company  to  put 
them  on  their  list  of  recipients,  as  the  information  cannot  fail 
to  be  of  direct  interest. 

Meetings.— The  Junior  Inst,  of  Engineers  will  meet  on  Friday, 
2nd  inst.,  at  Caxton  Hall,  at  8 p.m.  Lccturette,  ” Notes  on 
Maintenance  of  Electrical  Accumulators,”  by  B.  L.  Ladkin. 
Monday,  5th  inst.,  at  2.30  p.m.,  visit  to  Messrs.  Duroglass,  Ltd., 
Walthamstow.  Friday,  9th  inst.,  at  Royal  United  Service 
Institution,  Whitehall,  Presidential  Address  by  C.  H.  Wording- 
ham,  C.B.E.,  M.Inst.C.E.,  at  7.30  p.m.  Friday,  16th  inst.,  at 
8 p.m.  .Paper  : “Notes  on  Searchlight  Construction  and  Opera- 
tion,” by  A.  J.  Simpson.^ — A Wireless  Section  Meeting  of  the 
Inst.E.E. , in  the  Lecture  Theatre  of  the  Institution,  on  Wednes- 
day, 7th  inst.,  at  6 p.m.,  “ An  Investigation  of  Transmitting 
Aerial  Resistances,”  by  T.  L.  Eckersley,  B.A.,  B.Sc. 


Trade  Notes. 

Tim  Dubilltr  CondMNr  @0.f  Ltd.,  Of  Ducon  Works,  Shepherd's 
Bush,  London,  W.12,  is  being  wound  up  voluntarily  for  the 
purpose  of  Reconstruction.  A new  company  is  in  process  of 
formation  to  take  over  the  old  company  as  a going  concern. 
The  liquidation  will  net  interfere  with  the  company’s  business 
and  all  creditors  will  be  paid  in  full. 

Chain  roller  bearings,  shaft  couplings,  W.I.  split  pulleys, 
friction  clutches,  etc.,  are  dealt  with  in  a (priced  and  dimen- 
sioned) booklet  received  from  the  Vaughan  Pulley  Company 
(West  Gorton,  Manchester). 

British  Insulated  and  tielsty  Cables,  Ltd.  (Prescot,  Lancs), 
have  just  issued  a list.  No.  H 92,  dealing  with  the  jointing 
materials  (tapes,  Nubian  paint,  Chatterton  compound,  soldering 
paste,  etc.),  manufactured  at  their  Helsby  factory. 

We  have  received  from  the  General  Electric  Co.,  Ltd.,  a copy 
of  the  booklet,  **  Electric  Lighting  in  Factories  and  Work- 
shops,” by  Gaster  & Dow,  one  of  Pitman's  ” Good  Lighting  ” 
series.  We  understand  that  copies  of  the  G.E.C.  issue  can  be 
obtained  gratis  on  application  to  Magnet  House,  Kingsway, 
W.C.2,  or  to  any  of  the  Company's  provincial  branches. 

Kenrick  and  Jefferson,  Ltd.  (Head  Office^  and  Factory,  West 
Bromwich;  22,  St.  Andrew  Street,  E.C.4,  etc.),  have  issued 
the  third  number  of  ” K.  and  J.  News.”  It  is  devoted  to  the 
subject  of  business  efficiency  and  deals  with  all  office  requisites. 
In  a separate  cover  are  many  examples  of  K.  and  J.  business 
stationery  of, all  kinds,  all  of  which  are  excellent  examples 
of  distinctive  work. 

To  further  the  sales  of  Plexsim  electric  fires,  particularly 
the  Plexsim  600-watt  projector  fire,  8implOX  Conduits,  Ltd. 
(Garrison  Lane,  Birmingham),  have  produced  a new  list  (No. 
903),  in  which  we  notice  that  the  ingenious  ‘ component  parts  of 
the  projector  fire  are  well  illustrated  and  described , the  complete 
article  being  handsome  in  appearance  and  convenient  in  use. 
The  Company  is  further  issuing  a limited  number  of  three-colour 
showcards  of  artistic  design.  Besides  these  aids,  resellers  will 
have  the  benefit  of  an  Extensive  advertising  programme. 

The  General  Electric  Co.,  Ltd.,  announce  several  interesting 
/ additions  to  their  range  Of  low  and  medium  tension  switch- 
gear.  Particulars  of  these  new  lines  are  given  in  a leaflet, 
'No.  X.2656,  just  issued  as  an  addenda  sheet  to  Section  X and  Y 
of  their  catalogue.  This  sheet,  together  with  another  leaflet, 
No.  X.2651,  giving  revised  catalogue  prices  of  all  items  in  this 
catalogue,  is  being  mailed  to  the  trade.  Any  of  the  Company’s 
friends  who  desire  to  bring  their  copy  of  the  catalogue  up-to-date 
can  obtain  copies  of  the  leaflets  upon  application  to  Magnet 
House,  or  any  of  the  provincial  branches. 

An  attractive  leaflet  from  Venner  Time  8witcVl6S,  Ltd.  (45. 
Horseferry  Road,  Westminster,  S.W.i),  illustiates  the  well- 
known  Venner  time  switches,  at  the  same  time  pointing  out 
their  great  value  for  automatically  switching  off  shop  window 
illumination  at  a pre-determined  time  after  closing.  There 
is  no  doubt  of  the  advertising  value  of  well-lighted  windows 
and  of  the  desirability  of  keeping  them  lighted,  whether  the 
shop  be  open  or  not,  while  prospective  purchasers  are  about. 
Venner  time  switches  are  made  to  switch  on  and  off  automatically 
(14  or  45  day  clock,  375  to  1,250  watts  or  2,500  to  6,250  watts), 
or  on  by  hand  and  off  automatically  (1  day  clock,  1,250  or 
2,500  watts). 
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ELECTRICITY  IN  THE  PUBLIC  SERVICES. 


The  final  meetings  of  the  Public  Works  Conference, 
which  has  been  held  at  the  Agricultural  Hall,  Islington, 
during  the  whole  period  of  the  Exhibition,  viz.y  from 
November  18  to  25,  were  organised  by  the  Incorporated 
Municipal  Electrical  Association. 

At  the  morning  meeting,  which  was  presided  over  by 
Bailie  Smith,  of  Glasgow,  a paper  was  read  by  Mr.  F. 
Ay  ton,  Chairman  of  the  Electric  Vehicle  Committee  of 
Great  Britain,  on  the  U9e  of  electric  vehicles  for  municipal 
purposes.  iMr.  Ayton  will  be  remembered  as  the  late 
engineer  and  manager  of  the  Ipswich  Corpn.  electricity  and 
tramways  undertakings,  and  it  was  whilst  holding  that 
position  that  he  became  an  enthusiast  in  the  cause  of  the 
electric  vehicle.  He  is  now  associated  with  the  manufacture 
of  them,  and  is  with  Messrs.  Ransomes,  Sims  and  Jeffries, 
of  Ipswich.  Vast  strides  have  been  made  in  the  use  of 
electric  vehicles  since  the  Electric  Vehicle  Committee  was 
formed,  and  the  figures  given  in  Mr.  Ayton  *s  paper  are 
eloquent  evidence  of  this.  There  is  no  need  speaking  to 
the  electrical  industry  to  extol  the  virtues  of  electric 
vehicles ; that  has  to  be  done  to  those  non -electrical  people 
whom  it  is  hoped  will  become  buyers.  At  the  same  time,  it 
is  often  necessary  to  drive  home  to  municipal  depts.  other 
than  the  electrical — although  it  must  be  confessed  that  there 
are  some  elecrical  depts.  that  are  not  yet  fully  alive  to  the 
possibilities  and  advantages  as  will  be  shown— how  bene- 
ficial it  is  all  round  few*  electric  vehicles  to  be  used  for  the 
work  for  wrhich  they  are  peculiarly  fitted.  There  is  no  ques- 
tion of  ousting  petrol  vans ; the  aim  is  to  oust  the  horse, 
certainly,  but  also  to  give  to  the  electric  vehicle  that  work 
which  it  can  do  very  much  cheaper  than  any  other  form  of 
transport.  Thus  it  is  that  the  other  departments  of  munici- 
palities can  assist  enormously,  because  there  is  much  work 
done  by  them  to  which  electric  vehicles  can  be  successfully 
and  economically  applied. 

From  the  figures  in  the  paper  it  was  shown  that  there  are 
now  413  electric  vehicles  in  municipal  service,  mostly 
engaged  in  house  refuse  collection,  and  the  experience  from 
all  parts  of  the  country  is  just  that  of  completely  satisfac- 
tory service.  So  far  as  the  discussion  went,  there  was  really 
only  one  dissentient  voice,  and  that  came  from  Westminster 
where  there  are  apparently  a few  sceptics.  The  Westminster 
Citv  Council  has  been  carrying  out  a test  between  an 
electric  vehicle  and  a petrol  vail  for  house  refuse  collection 
and  it  is  agreed  that  the  figures  obtained  show  an  ad- 
vantage, per  ton  collected,  of  something  like  2s.  in  favour 

Electric  Vehicle  Handbook.  By  Cushing  and  Smith* 

The  only  work  of  its  class  on  the  market.  Limp  leather' 

8 vo,  388  pp.,  180  illustrations,  10s.  6d.  post  free  from  Rentell' 

36,  Maiden  Lane,  London,  W.C.2. 
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of  the  petrol  vehicle.  But  the  circumstances  in  Westmin- 
ster are  not  those  of  ‘most  other  London  boroughs,  at  any 
rate.  Usually  there  is  house  to  house  collection  and  frer 
quent  stops,  which  tells  in  favour  of  the  electric,  but  in 
Westminster  the  stops  are  not  frequent.  Moreover,  West- 
minster is  in  the  favourable  position  of  being  able  to  buy 
non-trust  petrol  at  a very  low  figure.  There  are,  however, 
complaints,  if.  they  may  be  called  such,  in  other  directions. 
Charging  facilities  and  prices  call  for  much  work  to  be 
done  yet.  Current  is  tfsuallv  charged  at  the  motor-generator 
and  bv  the  time  it  is  put  into  the  battery  it  costs  a good, 
deal  more'  than  the  id.,  ijd.  or  even  2jd.  which  latter  is 
charged  to  tflte  user  at  Islington,  because  the  losses  in  the 
■motor-generator  have  to  be  taken  into  account.  Then  there 
seems  no  disposition  in  many  places— and  they  are  far  too 
many — to  provide  charging  facilities,  and  we  seem  to  be 
running  round  the  circle.  In  effect,  the  possible  user 
says  he  will  not  buy  until  the  charging  facilities  are  there, 
and  the  supply  stations  say  they  will  supply  the  facilities 
when  the  vehicles  are  there.  So  there  you  are.  Hence 
the  need  for  continued  activity  on  the  part  of  the  Electric 
Vehicle  Committee. 

One  other  point : the  price  of  the  vehicles.  Mr.  Ayton 
holds  out  no  hopes  of  a reduction  in  the  immediate  future. ) 
He  says  that  ‘manufacturers  ate  taking  orders  now  at  cost 
or  even  less,  and  until  trade  revives  and  the  demand  im- 
proves, reductions  in  price  are  out  of  the  question.  We  all' 
understand  the  manufacturers’  difficulties  in  these  days, 
but  we  should  have  thought  Mr.  Ayton,  with  his  reputa- 
tion on  the  business  side  of  the  industry,  would  have  held 
out  some  hop'  that  manufacturers  will  endeavour  to  stimu- 
late a demand  for  the  vehicles  by  price  reductions,  rather, 
than  to  adopt  the  old-fashioned  British  policy,  which  has 
so  often  been  found  not  to  pay,  of  waiting  for  a big  demand 
before  thinking  of  attracting  the  user  on  price.  However, 
perhaps  Mr.  Ayton  did  not  wTant  to  commit  himself  to® 
much.  Anvwayj  he  expressed  the  pious  hope,  which  has 
been  heard  so  often  during  recent  years,  that  prices  will 
fall,  and  we  could  hardly,  perhaps,  expect  Ynore.  No  one 
can  deny  that  the  electric  vehicle Js  making  headway  and 
doing  good  service  and  it  is  not  likely  that  the  manufac- 
turers will  pursue  a false  policy  having  regard  to  the  com- 
petition thev  are  up  against  from  other  forms  of  transport. 

The  other  paper  read  at  the  Conference,  on  the  25th 
November,  was  bv  Mr.  S.  J.  Watson,  chief  electrical 
engineer  at  Bury.  It  was  largely  of  a statistical  nature  and 
gave  the  results  of  inquiries  which  have  been  made  among 
198  local  aythorities  as  to  the  U9e  w’hich  is  being  made  of 
electricity  in  their  various  depts.  Streets,  public  buildings, 
schools,  ’ housing  schemes,  sewerage  works,  waterworks, 
gasworks;  all  were  dealt  with,  and  perhaps  the  most  inter- 
esting item  of  the  lot  was  the  fact  that  even  company  gas 
Vnanagers  are  going  to  municipal  electricity  works  for 
power  for  driving  their  machines^  rather  than  generate 
their  own  electricity  by  means  of  gas  engines  and  their 
own  gas.  Housing 'schemes,  too,  provided  some  interesting 
comments  both  in  the  paper  and  discussion,  and  one  admires 
Mr.  Watson’s  courage  in  installing  electricity  for  lighting 
and  gas  for  cooking.  In  these  columns,  not  long  ago,  we 
suggested  that  that  was  a compromise  which  was  the  most 
satisfactory  at  the  moment,  although  the  local  housing 
Co'mmissioner  took  some  convincing  that  electricity  and 
gas  could  work  together  even  in  a domestic  house.  He 
thought  that  either  one  or  the  other  should  be  adopted 
throughout,  but  he  was  convinced  in  the  end. 


Personal. — We  understand  that  arrangements  have  now  been 
concluded  whereby  Mr.  L.  M.  Waterhouse,  M.I.E.E.,  A.M.I.C.E., 
resigns  his  Directorship  and  retires  from  the  Board  of  Messrs. 
Tube  Investments,  Limited.,  Simplex  Conduits,  Limited,  and 
Credenda  Conduits  ,Co.,  Limited,  manufacturers  of  Electrical 
Conduits  and  Fittings,  Art  Fittings  and  Signs,  and  Electrical 
Heating  and  Cooking  Apparata.  Mr.  Waterhouse  is  starting 
in  business  at  19,  Rathbone  Place,  W.,  and  is  specialising  in  the 
sale  of  Electric  Heating  and  Cooking  Apparata  generally,  which 
will  include  the  well-known  “ Crcda  ” make,  and  Art  Fittings 
and  Signs  of  Simplex  manufacture. 
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PROGRESS  IN  ILLUMINATING  ENGINEERING. 

At  the  opening  meeting  of  the  Illuminating  Engineering 
Society,  on  November  15,  Mr.  L.  Gaster,  as  usual  gave  a 
review  of  progress  during  the  vacation,  reference  being 
made  to  the  First  Technical  Session  of  the  International 
commission  on  Illumination  in  July.  The  interest  now 
taken  in  . illumination  by  Govt.  Depts.  has  been  illustrated 
by  the  issue  of  several  official  reports,  notably  of  the 

?n|a\v,eCtt  (H-<V  C'0Immittee  on  Lighting  in  Factories 
and  V\  orkshops  the  M.o.H.  Committee  on  the  Effect 

m ^e5ight  of  LlShts  used  in  Kinema  Studios,  and  the 
Committee  on  Lights  on  Vehicles  (motor-car  head- 

Mrhtn  pT\v?aStel  ? so  referred  to  a recent  paper  by 
k-.  , ”ll“on-  before  the  Royal  Society  of  Arts  on  the 

dr^vn  i of  ‘n.dustrial  Fatigue,  in  ifhich  attention  was 
dra'\a  ‘o  the  importance  of  adequate  lighting. 

Gas5er  s survey,  a brief  Report  was  pre- 
sented bv  the  Committee  of  the  Society  on  “Progress^  in 
Electnc  Lamps  and  Lighting  Appliances.”  From  this  it 
would  appear  that  various  difficulties  lately  experienced  are 
being  overcome  and  that  satisfactory  progress  in  thToro 
duction  of  lamps  and  reflectors  is Vinf  made  In 

course  ofnth^ma'h  be  noted  that  Mr-  G.Campbell,  in  the 

snrLts;  r^sr1  wi,h  -«'*1  <? 

reft5  of  fhlUai  at-the  °PeniJng  meeting  of  the  session,  the 
if  it'  he  evening  was  devoted  to  a series  of  exhibits 

ofUIigrht  Mrr°\rmSt  and  varied  applications 

headflfht  *&.  Amwtrong  e?hlblted  and  described  the  Grubb 
of  fh  gk’  th  m.^restmg  feature  of  which  is  the  control 

so  as  to^educe  fbtbe,ow  a determined  horizontal  plane 
f r C|_  rec,,  .K  e dazzle  to  a minimum,  and  another  new 

f Mr°Hha?Hd  't1  Z™  ?lso  shu°"'n  b-v  Mr-  VV-  J-  Jones. 
metJr  of  >d  r'  HariSOn  showed  a new  .form  of  photo- 
smaM  lal  V<-rV  ,SImP|e  Pattern.  In  this  instrument  the 
*?al‘  'amP  '?  P,aced  .at  one  end  of  a box,  into  which  a 
npari  t \ °?n  f aSS  -S  recessed-  The  part  of  the  glass 
W o }a!Pp.ls  ™ost  brightly  illuminated  and  we 
have  a gradual  diminution  in  brightness  as  we  proceed 
away  from  the  lamp.  This  gradation  is  indicated^?  a 
mnllrea  g ,n  foot-candles.  The  reading  is  obtained  by- 
moving  across  the  instrument  a strip  of  white  paper  sur- 
roundmg  a small  “grease  spot.”  The  white  pa  Jr  recedes 

liVht  bvlntat,°n  -°  be  mfeasured-  The  greasfspot  receives 
light  by  transmission  from  the  opal  glass  underneath. 
Accordingly,  there  is  one  particular  position,  corresponding 
to  a certain  reading  ,n  foot-candles,  where  photometric 
balance  is  obtained.  A feature  of  the  instrument  is  the  ease 
w th  which  it  can  be  read  by  a number  of  observers 
simultaneously. 

DeYelopments  ,in  artificial  daylight  farmed  the  next  sub- 

cl  ■ roPm  number  of  the  latest  models 

ot  the  Sheringham  Daylight,  mentioning  several  important 
recent  improvements.  Amongst  these  are  the  use  of  a new 
ultramarine  pigment  of  higher  reflecting  power  and  the 
introduction  of  a small  area  of  yellow  on  the  coloured 
surface  in  order  to  improve  the  quality  of  the  light.  By 
these  means  the  efficiency  of  the  lighting  unit  has  been 
approximately  doubled— naturally  an  important  point  in 
the  case  of  artificial  daylight  apparatus,  where  the  absorp- 
tion of  light  is  necessarily  great. 

The  other  method  of  producing  artificial  daylight,  bv 
transmission  of  light  from  a tungsten  lamp  through  a 
disc  of  special  blue  glass,  was  dealt  with  by  Mr.  F.  E. 
Lamplough,  who  showed  a cabinet  containing  a lamp 
fitted  with  Chance’s  glass,  an  ordinary  gasfilled  lamp  and 
a form  of  spurious  “artificial  davlight,”  obtained  by  using 
an  unsatisfactory  variety  of  glass.  The  interesting' feature 
of  this  spurious  artificial  daylight  was  that  it  resembled 
daylight  very  closely  in  appearance  but  was  nevertheless 
very  unsuitable  for  colour-matching.  This  Mr.  Lamplough 
demonstrated  by  placing  selected  dye  fabrics  under  the 
three  fights  in  turn. 


A highly  interesting  demonstration  w^as  given  by  Mr.  VV. 
J.  Jones  of  the  use  of  ultra-violet  light  in  testing  precious 
stones.  Under  the  intense  ultra-violet  light  of  a tungsten 
arc,  screened  by  special  glass,  the  gems  fluoresce.  The 
interesting,  thing  is  that,  by  a knowledge  of  the  fluorescence 
which  a certain  variety  of  gem  should  show,  one  can  readily 
detect  “shams” ; more  than  this,  one  can  even  distinguish 
genuine  stones  from  different  localities.  Mr.  Jones  also 
showed  that  bv  this  method  Oriental  pearls  can  be  easily 
distinguished  from  those  of  the  Japanese  variefrv. 

Other  exhibits  .included  some  of  the  new  small  neon 
lamps,  now  being  used  for  letter-signs  and  night-lights, 
which  consume  only  5 wratts  and  can  be  inserted  into  an 
ordinary  lamp-holder  on  a 200-volt  supply.  Mr.  Ruthven 
Murray  showred  some  pleasing  examples  of  his  “inter- 
nalize’ signs  adapted  to  colour  changes,  and  Mr.  Ancotts 
exhibited  a new  form  of  sign  involving  patterns  or  letters 
outlined  in  small  mirror-discs  w^hich  have  the  powfer  of 
focussing  surrounding  rays  and  becoming  bright  points  of 
light  even  in  relatively  dark  surroundings. 

The  demonstrations  were  witnessed  by  a large  audience 
and  aroused  much  interest*. 


INDUSTRIAL  FATIGUE. 


A most  interesting  survey  of  the  work  of  the  Industrial 
Fatigue  Research  Board  was  given  in  a lecture  delivered 
by  M.  D.  R.  Wilson  before  the  Royal  Society  of  Arts, 
on  November  9.  While  for  a considerable  number  of  years 
attention  has  been  devoted  to  the  health  and  safety  of 
those  engaged  in  factories,  the  physiological  and  psycho- 
logical response  of  the  worker  to  his  work  have  been  almost 
entirely  neglected.  With  this  the  Board  has  been  largely 
concerned. 

The  proble'm  is  not  an  easy  one.  Industrial  fatigue 
may  reveal  itself  in  various  ways,  amongst  the  factors 
to  be  studied  being  variation  in  output,  sickness  and  mor- 
tality, labour  turnover,  lost,  time,  accidents.  Naturally, 
such  factors  vary  widely  in  different  industrial  processes. 
Those  that  are  largely  automatic,  for  instance,  may  not 
show  the  effects  recognised  in  operations  that  are  tiring 
and  require  constant  attention  on  the  part  of  the  worker. 

The  effect  of  hours  of  labour,  which  was  studied  in  detail 
by  the  Health  of  Munition  Workers  Committee,  is  of  special 
interest-  Variations  in  outjmt  throughout  the  week  also 
yield  useful  information.  Curves  presented  by  Mr.  Wilson 
showed  well-marked  cycles  of  efficiency  throughout  the  work- 
ing day ; in  some  cases  there  is  also  a progressive  change 
throughout  the  week,  cumulative  fatigue  being  clearly  in- 
dicated, with  a corresponding  recuperation  as  a result 
of  the  rest  on  Sunday.  Another  feature  is  the  seasonal 
variation  of  output  in  certain  trades,  dtie  to  alterations 
in  conditions  of  temperature,  humidity,  etc.,  wdiich  may 
affect  powrer  of  working.  The  effects  of  lighting  on  pro- 
duction have  also  been  studied,  an  investigation  of  the 
silk  weaving  industry  leading  to  the  conclusion  that  the 
output  under  artificial  light  is  in  general  10  per  cent- 
less  than  bv  daylight. 

It  is  quite  evident  that  researches  of  this  character  are 
of  considerable  value,  both  to  the  nation  and  to  the  in- 
dustries concerned.  The  field  of  work  is  a large  one,  hut 
unfortunately  little  real  expansion  can  be  expected  so  long 
as  its  study  is  left  entirely  in  the  hands  of  a central  body 
with  limited  funds,  whose  activities  have  been  recently 
curtailed  owing  to  the  need  o>f  national  economy,  ^Ihe 
most  hopeful  prospect  in  the  immediate  future  is  for  indi- 
vidual industries  to  co-operate  with  the  Board  in  extending 
the  work,  which  is  in  their  own  interest. 


- Personal.— Mr.  J.  S.  Child  who  recently  resigned  his  position 
as  Joint  Sales  Manager  to  the  Edison  Swan  Electric  Co.,  Ltd., 
has  opened  temporary  offices  at  185,  Wardour  Street,  London, 
W.  1 (telephone  number:  Regent  6167 ; telegraphic  address : 

Jayesscee,  Ox,  London  ” ),  and  will  be  glad  to  be  favoured 
with  manufacturers’  catalogues. 
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KINEMATOGRAPHY  AS  AN  INDUSTRY. 

There\igSan  industrial  opportunity  of  considerable  magni- 
tude awaiting  those  British  manufacturers  who  first  realise 
that  kinematography  has  passed  the  period  of  probation 
and  is  firmly  established  as  part  of  our  national  life.  In 
general ‘.terms  this  statement  has,  of  course,  been  an  accepted 
fact  for  years  past,  but  in  the  immediate  future  there 
will  be  a development  of  the  film  industry  In  this  country 
which  will  far  exceed  any  progress  already  accomplished. 
The  thousands  of  kinema  theatres  in  the  country  have 
permanently  assuied  audiences,,  critical  to  a degree  and 
demanding  first-class  productions,  which  are  changed  at 
least  once  and  generally  twice  a week.  The  aggregate 
•demand  for  films  amounts  to  an  almost  jincredible  total 
and  involves  the  provision  and  use  of  a correspondingly 
large  amount  of  “ producing”  equipment. 

As  exhibited,  the  film  shows  only  the  players  and  a 
•comparatively  small  scene,  so  that  it  is  not  commonly 
realised  what  a wealth  of  equipment  and  labour  goes  to 
make  up  this  apparently  simple  result.  Quite  apart  from 
th£  theatre  buildings  with  their  electric  generating  plant 
or  motor-generators,  etc.,  their  projectors  and  arc  lamps, 
«rid  their  steady  demand  for  general  supplies  and  replace- 
ments; there  is  the  producing  side  of  the  industry.  Whilst 
it  is  true  that  one  good  film  may  circulate  amongst  thou- 
sands of  theatres,  it  forms  only  a fraction  of  the  pro- 
gramme and  that  for  only  a few  days,  so  that  tremendous 
activity  is  required  in  the  studios  to  keep  pace  with  the 
•demand. 

Studio  Construction  and  Equipment. 

Many  more  studios  have  yet  to  be  built  and  their 
construction  and  equipment  represents  a large  amount 
of  potential  business.  The  daylight  studio  is  a steel- 
framed building  with  walls  and  roof  almost  entirely  of  glass. 
In  this  country  it  is  generally  necessary  to  supplement 
.daylight  by  artificial  lighting  for  photography  indoors,  and 
in  many  studios  artificial  lighting  is  employed  exclusively. 
To  produce  the  lighting  requfrkd  by  kinematography  de- 
mands' the  use  of  batteries  of  high-power  lamps,  the  energy 
.and  material  supplies  to  wlifch  represent  heavy  annual 
expenditure.  The  private  generating  plant,-  or  motor- 
generators  if  electrical  supply  be  taken  from  public  mains, 
together  with  the  switchboards  for  controlling  studio  light- 
ing, constitute  an  installation  more  important  than  the 
electrical  equipment  of  many  a works  or  factory.  In  addi- 
tion, the  lorries  provided  by  all  modern  producers  for  use 
on  outdoor  work  are  often  fitted  with  electrical  plant  for 
lighting  night  scenes.  In  the  aggregate  the  supply  and 
maintenance  of  all  this  equipment  represents  an  industrial 
opportunity. 

Innumerable  fittings  of  all  descriptions  are  required  in 
a kinematograph  studio  making  any  claim  to  efficiency. 
Workshops  are  required  for  the  construction  of  special  scen- 
ery and  hitherto  practically  all  scenery  has  been  built 
“on  the  spot.”  There  seems  to  be  a good  field,  however, 
for  manufacturers  to  specialise  in  the  construction  of 
scenery  for  kinematograph  studios.  Standardised  com- 
ponents are  required  capable  of  being  assembled  to  suit 
various  sizes  of  scene  and  lengths  of  “shot.”  The  actual 
scenes  themselves  must,  of  course,  be  varied — to  a greater 
extent,  indeed,  than  in  the  past,  for  regular  patrons  of  the 
“ movies”  already  recognise  certain  familiar  interiors — but 
there  is  room  for  further  standardisation  and  improvement 
in  scenery  regarded  as  an  engineering  structure  and  in  its 
bracing  and  fittings.  The  use  of  special  fabrics  for  scenery, 
costume  and  screens  is  a means  whereby  considerable 
improvement  in  photography  and  projection  may  be  at- 
tained. 

Models  are  now  used  much' less  extensively  than  in  the 
past  in  the  production  of  films,  but  they  are  indispensable 
for  special  purposes,  such  as  certain  explosion  scenes,  etc. 
Hitherto  models  have  generally  been  home-made  affairs, 
but  the  photographic  excellence  of  present-day  films  is  such 
that  any  but  the  best  models  appear  as  what  they  are 
.and  evoke  derisive  applause ! Where  models  must  be  used, 


they  must  be  true  to  scale,  perfect  in  detail,  and  excellently 
finished* — in  short,  they  should  be  made  by  expert  model 
makers,  and  not  by  amateurs.  This  opens  up  another 
field  for  manufacturers — smaller,  but  still  profitable. 

Apart  from  the  enormous  quantities  of  film  and  chemical 
supplies  required  bv  the  photographic  department  of  a 
studio,  the  dark  rooms  need  heating  and  ventilating  equip- 
ment, and  so  do  the  studios  themselves. 

The  Widening  Field  of  Application. 

Turning  from  the  question  of  supplies  to  that  of  applica- 
tion- which  naturally  reacts  upon  the  former — the  uses 
of  kinematography  are  ever  extending.  Not  only  is  there 
a steady  increase  in  the  number  of  large  and  small  kine- 
matograph theatres  used  solely  for  purposes  of  entertain- 
ment, but  there  is  also  a steady  increase  in  the  utilitarian 
applications  of  the  art.  Photographs  taken  at  high  speed 
and  projected  at  much  lower  speed  offer  the  only  means 
of  analysing  at  leisure  rapid  motions  such  as  those  occur- 
ring in  the  flight  of  birds  or  the  operation  of  machinery. 
For  this  reason  kinematography  offers  a valuable  means 
of  conducting  scientific  research  and  of  effecting  reliable 
“motion  study"  To  the  salesman  of  machinery  it  offers 
a means  more  effective  than  any  number  of  still  photo- 
graphs or  any  amount  of  verbal  explanation,  and  for 
general  educational  purposes  it  offers  obvious  advantages 
offset  by  only  one  disadvantage — the  inflammability  uf 
celluloid  film.  There  is  every  reason  to  believe  that  non- 
inflammable  films  will  soon  be  on  the  market,  in  which 
case  the  alreadv  rapid  progress  of  kinematography  will 
be  further  accelerated,  to  the  benefit  of  this  and  all  asso- 
ciated industries.  ’* 


HYDRO-ELECTRIC  POWER. 


At  the  I.E.E.  informal  meeting,  held  on  Nov.  21st,  Mr. 
J.  F.  Avila  was  in  the  chair  during  the  discussion  opened 
by  Mr.  A.  J.  Hainsworth  on  “ Hydro-Electric  Power.” 
The  meeting  was  very  well  attended  and  thoroughly  suc- 
cessful. Mr.  Hainsworth  commenced  by  saving : “ My 

remarks  will  be  mainlv  based  upon  current  practice  in 
New  Zealand,  where  i’  have  resided  for  about  fourteen 
years.  It  is  essential  that  any  power-station  should  at 
the  outset  be  designed  for  the  ultimate  capacity  of  the 
available  water  power,  and  so  arranged  that  the  full  de- 
velopment may  be  carried  out  in  stages.  There  is  nothing 
to  hinder  this  being  done  in  water-pKnver  stations,  as  the 
total  power  available  can  be  determined  at  the  start.  If 
it  be  decided  tq  develop  the  station  by  stages  as  the  de- 
mand for  power  increases,  it  would  be  good  practice  to 
commence  laying  out  the  general  plans  at  the  centre,  and 
assume  that  the  building  will  extend  longitudinally  in  both 
directions.  A station  layout  is  often  spoiled  for  all  time 
by  having  the  switchboard  placed  across  one  end  so  that,  as 
the  station  develops,  the  distance  betwen  the  switchboard 
operator  and  the  floor  engineer  becomes  greater  as  the 
units  increase  in  number. 

The  hydraulic  features  of  any  scheme  must  necessarily 
fix  both  the  locality  and  site  of  the  building.  The  loca- 
tion is  often  remote  from  civilisation,  and  the  roads  in- 
capable of  carrying  the  heavy  machinery  and  apparatus 
to  the  site.  These  are  the  features  which  control  the  size 
of  the  generator  and  transformer  units  to  be  used,  which 
I consider  should  be  as  large  as  possible,  always  keeping- 
in  mind  the  limitations  imposed  by  shipping  facilities,  rail- 
way tunnels,  etc.” 

Mr.  Hainsworth  then  proceeded  to  describe  a typical  sta- 
tion, saying:  “ It  is  not  intended  to  describe  the  dam,  fore- 
bav  pipe-lines  and  hydraulic  equipment,  but  it  may  be 
of  interest  to  state  that  the  head  of  water  on  the  turbiiies 
is  approximately  170  ft.  Each  turbine  has  its  own  supply 
pipe,  separate  in-take  chamber,  head-gate  and  screen. 
There  are  twelve  supply  pipe-lines,  each  9 ft.  in  dia.,  and 
one  smaller  pipe  for  the  exciter  units.  The  overhead  inlet 
pipes  to  the  turbines  are  so  arranged  to  get  a direct  flo\V 
with  the  minimum  number  of  bends.  The  turbines  are  of 
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the  Franbis  type*  with  double  wheel  discharging  into  a 
single  curved  draught  tube.  The  water  supply  to  each 
turbine  is  controlled  by  main  valves  arranged  for  either 
hand  or  motor  control.  This  typical  power-station  was 
designed  for  a maximum  plant  capacity  of  144*000  h.p. 
in  twelve  12,000  h.p.  i 1,000  volf,  3-phase,  '50  cycle  generat- 
ing units,  two  230  volt,  .476  h.p.  water-driven  exciter  sets, 
two  motor-driven  exciter  sets  of  similar^ize  and  eight  15,000 

k. v.a.  step-up,  11,000  to  110,000  volt  transformer  banks.” 

Proceeding  to  fuller  details,  Mr.  Hainsworth  dealt  with 

<he  importance  of  every  consideration  for  the  ventilation  of 
the  generators,  the  oil  piping  layout  for  the  transformers 
and  switch  tanks,  the  spacing  of  conductors,  etc.,  for  all 
of  which  no  hard  and  fast  rules  can  be  laid  down.  He  then 
described  a transmission  system  projected  by  Mr.  E.  Parry 
for  the  New  Zealand  Govt,  for  a network  of  1,000  miles  of 

l. 10,00c  volt  transmission  lines  in  North  Island,  and  next, 
an  existing  66, 000  volt  system  in  South  Island,  from  Lake 
Coleridge  which  has  been  in  service  sfnce  1914. 

Capt.  J.  Coxon  opened  a well-maintained  discussion  of 
which,  perhaps,  the  most  striking  feature  was  the  ubiquity 
of  the  engineer;  first-hand  knowledge  of  many  .water-power 
systems  being  contributed'.  Professor  P.  M.  Baker  spoke 
of  the  unique  system  of  rain-water  stored  for  power-genera- 
tion in  the  Bombay  Presidency,  where,  despite  the  long 
periods  between  rainfall,  supply  is  made  to  the  cotton 
mills  at  .55  anna  per  unit.  Mr.  D.  F.  Campbell  described 
systems  in  North  Carolina  and  on  the  Pitt  River,  in  Cali- 
fornia. Mr.  M.  R.  Gardner  told  oGftie  single  source  of 
electric  power  and  lighting  to  Rio  de  Janeiro,  and  Mr. 
W.  M.  B.  Macdonald  of  the  hydro-electric  system  of  the 
St.  Lawrence  River.  Mr.  A,  N.  Aikman,  R.  S.  Allen, 
P.  S.  Fox,  Dr.  R.  D.  Gifford,  Major  R.  Grierson,  J.  R. 
Harding,  E.  F.  Hetherington,  A.  G.  Hilling,  L.  M.  Jockel, 
R.  L.  Narayanan,  E.  M.  Pearson,  \V.  E.  Rogers,  G.  J.  D. 
Scott,  G.  E.  Taylor  and  E.  L.  Webb  also  spoke,  after 
Which  the  points  raised  were  replied  to  by  Mr.  Hainsworth. 


NOVEL  STORE  LIGHTING. 


In  a store,  the  proprietors  of  which  pride  themselves 
in  always  exhibiting*  the  newest  and  most  artistic 
dresses  from  Paris,  it  is  only  to  be  expected  that  the 
decorations  and  lig*hting  effects  should  be  of  an 
elaborate  and  novel  nature.  That  this  is  so  in  the 
instance  of  the  Galeries  Lafayette,  recently  opened 
in  Regent  Street,  will  be  evident  from  the  accom- 
panying illustrations.  Previous  attempts  to  use 
bare  incandescent  lamps  in  such  huge  quantities  and 
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at  such  close  spacing  have  been  productive  of  results 
which  can  only  be  described . as  garish,  but  in  the  . 
present  instance  a very  fine  effect  has  been  obtained 
by!  the  use  of  a large  number  of  frosted  bulbs  sunk;  in 
elaborate  plaster  mouldings.  The  lamps,  therefore, 
not  only  serve  to  provide  light,  but  also  form  an 
integral  part  of  the  decj&r^tiye  scheme..  The  lamps  for* 
this  purpose  had  to  be  of  special  and  exact  difliensiqii^ 
to  fit  into  the  holes  left  in  the  plaster  mouldings!.  In 
order  that  the  effect  shotftd  not  be  spoiled  by*  uneven 
brilliance  of  lamps  burning  only  18  in.  ap&rt,  each 
lamp  had  to  be  special#*  selected  and  tested,  so  that 
all  were  of  even  brilliance. 


Over  15,000  220-volt,  20-watt  Osram  lamps* 

125  mm.  overall  and  70  mm.  dia. , and  1,000  40-watt 
Osram  lamps,  145  mm.  overall  and  80  mm.  dia.,  were 
used  in  connection  with  this  scheme. 

We  are  indebted  to  Messrs.  F.  Sage  and  Company* 
Ltd.,  who  were  responsible  for  the  installation  work* 
for  the  photographs  reproduced  herewith. 


A MODIFIED  LECLANCHE  CELL. 

The  junction  of  the  manganese  dioxide  in  the  ordinary 
form  of  Leclanchb  cell  is  to  oppose  polarisation  by  absorbing 
the  hydrogen  liberated  by  the  action  of  the  battery.  During 
the  war  there  was  a great  scarcity  of  manganese  dioxide 
in  France,  and  F6rv  therefore  devised  a cell  of  the  Le- 
clanchb  type  which  did  not  require  manganese  dioxide- 
According  to  La  Nature , the  cell  employs  a cylindrical 
block  of  porous  carbon  which  rests  on  a thin  perforated5 
sheet  of  insulating  material  below  which  is  a zinc  disc 
forming  the  other  electrode  of  the  cell.  The  superficial 
layers  of  the  liquid  absorb  oxygen  from  the  air  so  that, 
when  hydrogen  is  formed  on  the  face  of  the  carbon  nearest 
the  zinc  by  the  ordinary  electrolytic  action  of  the  cell, 
there  is  established  an  auxiliary  gas  cell  between  the  upper 
face  of  the  carbon  (which  is  in  liquid  rich  in  oxygen  ancf 
therefore  of  positive  polarity)  and  the  lower  face  which  is 
coated  with  hydrogen.  In  the  circuit  of  this  auxiliary  gas 
cell,  oxygen  is  liberated  at  the  lower  face  of  the  carbon 
and  combines  with  the  hydrogen  there  present,  whilst 
hydrogen  is  formed  oir  the  upper  surface  and  there  combines 
with  the  oxygen  in  the  electrolyte.  It  is  claimed  that  the 
carbon  is  thus  kept  free  from  polarisation.  Other  claims 
for  the  cell  are  that  the  ammonia  salt  is  regenerated  within 
the  cell  and  that  the  zinc  is  not  attacked  whilst  the  cell  is 
on  open  circuit. 
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ASING  AND  CAPPING. 

BLOCKS.  CLEATS. 

BOARDS  FOR  SWITCHES 
ia  Slack  and  a*d«  to  any  dcaica 
ACCUMULATOR  CASES 

aud  BATTERY  BOXES 
iiada  to  Order. 

. F.  & G.  HARRIS,  Ltd., 

ber  Merchant*  and  Moulding  Manufacturers, 

awinu.  flaking.  moulding  & oknkbal  woodworking  lnus 

Sg,  WILSON  ST.,  FINSBURY,  LONDON,  E.C. 

Telephone  Xo. : l)*«  torv<*n  Wall  Please  write  for  Dlnetrated  Price  list. 


BELLING  ELECTRIC 


“LARGE  BUREAU" 

One  of  our  original  models  and  still 

“ GOING  STRONG  ” 

Price  £3  2 6 Black  finish.  £4  0 0 Enamel  finish. 
Write  for  our  48  page  Illustrated  Catalogue. 

BELLING  & Co.,  Manufacturers. 
Derby  Road  Works,  EDMONTON,  N.18. 


BUSINESS  NECESSITY! 

THE  EQUIPMENT  OF  OFFICE 
OR  FACTORY  .IS  INCOMPLETE 

Western*  Electric 

mCJ0  \ Inter  phones 

| With  such  a system  the  busy  man  can  keep  in  touch 

| with  every  part  of  his  plant  and  can  connect  with 

I any  section  bv  simply  pressing  a button.  ^ 

H jf  JB  Our  range  of  these  intercommunication  instruments  is 

COMPLETE. 

Our  staff  Of  Telephone  Engineers  is  always  at  the  disposal 
of  out  customers  to  give  absolutely  impartial  advice  on  all 
telephone  matters . 


Write  us  for 
full  particulars . 
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KILLED  technicians  and  craftsmen  care 
fully  test  every  length  of  Henley  Cable 
throughi  different  processes  of  manu- 
facture. When  a cable  leaves  our  works  ii 
is  as  reliable  as  care  and  skill  can  make  it 
Users  thus  can  always  be  sure  of  getting  the 
utmost  service  when  they  install 
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TO  OUK  BU9IM. 

Elictbicitt  is  published  every  Friday,  and,  if  ordered,  is  on  sale  at  the 
jprinaipal  Railway  Station  Bookstalls  and  Newsagents  on  that  day.  Xt 
has  a very  large  sale  throughout  the  United  Kingdom,  as 
well  as  in  the  British  Abroad* 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
• individual  contributor*,  nor  does  he  neoess&rily  identify  himself  with 
'their  views. 

Questions  to  which  an  answer  is  required  must  be  accompanied  by  a 
3d.  stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer 
will  probably  appear  in  the  paper. 

New  advertisements  for  the  displayed  columns  and  alterations  to 
existing  ones  must  reach  the  publishing  offloe  not  later  than 
the  first  post  Tuesday  morning,  in  order  to  be  in  time  for  the 
issue  of  the  following  Friday.  This  is  important.  Bate  quoted  on  appli- 
cation. Subscription  : 17s.  6d.  a year,  9s.  half-year,  4s.  6d.  a quarter  in 
- advance,  postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  S.  Rkntell  Aim  Co.,  Ltd., 
36-39,  Maiden  Lane,  London,  W.C.2.  Telephone,  No.  2460  Gerrard. 


Current  Topics. 


There  was  a rather  interesting  and  prophetic  leader 
in  the  Daily  News  recently,  following  which  a cor- 
respondent predicts  the  ultimate 
Will  Industry  downfall  of  this  country  as 
Migrate?  industrial  area.  According  to  this 
correspondent  the  increasing  cost 
of  ali  fuels  must  bring  water  power  for  producing 
electrical  energy  into  its  own.  Industrial  and  com- 
mercial activities  will  thus  be  transferred  to  countries 
like  Canada  and  the  United  States.  The  British 
Isles,  he  thinks,  would  then  ^become  largely  resi- 
dential, as  is  already  the  case  in  the  home  counties 
and  southern  coastal  England.  As  this  mentor  points 
out,  vast  industrial  populations  are  quite  a modern 
phenomenon,  dependent  upon  cheap  coal  and  exten- 
sive markets  abroad  for  commodities  the  various 
countries  cannot  themselves  produce. 


Although,  perhaps,  rather  too  far-seeing  a theory 
to  hold  water  so  far  as  this  generation  is  concerned, 
there  is  ample  precedent  for  the  suggestions  con- 
veyed. Even  in  thlis  country  there  are  numerous 
examples  of  the  gradual  growth  of  an  industry,  its 
era  of  prosperity  and  subsequent  decline  through 
causes  brought  about  by  the  efflux  of  time  and 
changed  conditions.  To  gn^,  one  little  known 
example  : I visited  some  yearfc  ago  an  old-world 
village  on  the  shores  of  the  Firth  of  Forth,  a place 
once  famous  for  its  local  industry,  the  making  of 
“griddles”  (I  am  not  sure  whether  I have  the  correct 
spelling),  the  wrought-iron  implements  for  the  fashion- 
ing of  the  famous  Scotch  cakes.  This  industry 
flourished  before  the  modern  foundry  developed,  with 
its  possibilities  in  the  matter  of  fashioning  iron 
implements  by  the  casting  profess. 

In  due  course  cast  iron  succeeded  wrought  for  many 
purposes,  among  others  the  making  of  “ griddles.” 
and  the  small  village  industry  declined  and  eventually 
disappeared  altogether.  One  could  cite  scores  of 
similar  examples  where  individual  crafts  peculiar  to 
certain  areas  or  districts  of  the  British  Isles  have 
gradually  passed  from  the  era  of  prosperity  into  the 
historical  records  of  the  country  of  origin.  AVith  these 
facts  in  mind,  and  a full  appreciation  of  our  growing 
industrial  difficulties,  it  is  not  impossible  to  visualise 
our  children’s  children  reverting  to  agriculture  or 
other  means  of  livelihood,  whilst  the  more  venturesome 
emigrate  to  industrial  centres  far  removed  from  the 
present  Midlands  or  Black  Country  where,  when  all  is  i 


said  and  done,  cheap  coal  has,  in  the  past,  automa- 
tically determined  the  industrial  area  of  Great  Britain. 

It  is  interesting  to  note  the  periodical  revival  of 
old-established  electrical  principles  to  fulfil  modern 
requirements,  and,  in  this  oonnec- 
An  Old  Friend  tion,  the  Hughes’  induction  bal- 
in  a New  Guise,  ance,  familiar  to  every  student  of 
electricity  and  magnetism,  has 
played  its  part  in  many  practical  applications  during 
recent  years.  During  the  war  considerable  use  was 
made  of  this  device  for  locating  shells  buried  in  the 
ground  or  hidden  beneath  ruined  buildings.  It  was 
also  pressed  into  service  by  the  hospital  surgeons  for 
locating  shell  splintery-bullets,  etc.,  in  the  bodies  of 
the  wounded,  whilst  enterprising  inventors  endea- 
voured to  press  it  into  service  also  for  the  location  of 
submarines. 


If  my  interpretation  is  correct,  the  latest  applica- 
tion is  to  the  guidance  of  fog-bound  aeroplanes.  To 
this  end  a cable  is  suspended  along  the  route  followed 
by  a regular  aeroplane  service,  at  a short  distance 
above  the  ground,  and  is  kept  charged  with  an  alter- 
nating current  of  sucJl  a ^frequency  as  to  be  readily 
audible  in  the  telephone  receivers  which  constitute 
part  of  the  aeroplan?^equipment  for  location.  The 
plane  itself  carries  two  coils,  one  of  which  is  fixed 
vertically,  the  other  Tiorizontally.  WJiilst  flying  over 
the  route  indicated  by  the  cable,  the  two  coils  are 
affected  inductively,  in  varying  degrees,  according  to 
their  mutual  distance-from  the  cable.  The  horizontal 
coil  is  the  more  sensitive  when  the  plane  is  immediately 
above  the  cable,  but,  with  increasing  distance,  the  rela- 
tive effects  upon  the  two  coils  more  nearly  approxi- 
mate, and,  with  experience,  an  aviator  can  roughly 
gauge  his  distance  and  position  in  relation  to  the 
I guiding  cable  beneath.  The  invention  hails  from 
France,  where  a series  of  exhaustive  tests  have  been 
made  with  great  success. 

The  urgent  need  fpr  reliable  comparisons  between 
the  relative  costs  of  electric,  petrol  and  horse  vehicles 
for  municipal  requirements  was 
Electric  Vehicles,  emphasised  at  the  recent  confer- 
ences of  the  I.M.E.A.,  where 
several  speakers  testified  to  the  claims  of  the  electric 
in  the  matter  of  direct  saving  over  horsed  vehicles,  but 
sponsors  for  the  electric-  as  compared  with  the  petrol- 
driven  vehicle  were  not  so  prompt  in  support.  Cham- 
pion of  the  municipal  or  “heavy”  electric  vehicle, 
Mr.  F.  Ayton,  chairman  of  the  Electric  Vehicle  Com- 
mittee of  Great  Britain,  who  has  done  so  much  to 
popularise  these  vehicles  for  public  service,  pointed 
out  that  the  type  had  an  assured  “ life  ” of  ten  years 
or  more,  whilst  its  electrical  energy  was  generated 
from  a staple  fuel-coal ; whereas  the  petrol  vehicle 
depended  upon  imported  liquid  fuel,  which  was  un- 
stable in  cost  and  of  which  a world  shortage  was 
possible  in  the  not  very  distant  future. 

Mr.  Priestly,  of  Sheffield,  describing  his  Corpora- 
tion as  one  of  the  largest  users  in  the  country  of 
electrics  for  municipal  services,  testified  that  the  cost 
of  removing  house  refuse  worked  out  at  9s.  8d.  per 
ton  employing  electric  vehicles,  as  against  10s.  6d. 
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when  making  use  of  horse  cartage.  Mr.  Wyatt,  of 
Grimsby,  also  spoke  in  favour  of  the  electric  service  by 
comparison  with  horses,  and  claimed  a saving  of 
is.  iod.  per  ton  of  refuse  collected.  These  state- 
ments were,  however,  somewhat  discounted  by  ,Mr. 

F.  W.  Cable,  who  stated  that  experiments  under  his 
observation  had  shown  an  advantage  of  ^Jd.  per, ton 
in  favour  of  petrol-driven  vehicles  as  compared  with 
electrics.  These  statistics  are  on  a par  with  many 
others  which  have  appeared  from  time  to  time  in  the 
columns  of  contemporaries  devoted  to  municipal 
interests,  and  it  seems  to  me  that  the  time  is  ripe  for 
the  sponsors  of  the  municipal  electric  vehicle  to 
institute  a series  of  trials  somewhat  on  the  lines  of  the 
(Liverpool  heavy  motor  trials  of  twenty  years  ago, 
which  were  so  ably  organised  by  Mr.  Shrapnell  Smith, 
and  so  materially  assisted  in  establishing  the  heavy 
commercial  motor  vehicle  in  its  present  position  for 
goods  transport. 

The  electric  vehicle  is  already  accepted  in  the  States 
as  a prominent  auxiliary  of  the  petrol-propelled  type, 
and  its  possibilities  only  require  to  be  sufficiently 
impressed  upon  municipal  officials  and  others  in  this 
country  for  it  to  enjoy  an  equal  vogue.  For  compari- 
sons to  be  equitable  all  the  conditions  must  be  similar 
or  as  nearly  equal  as  is  possible  to  make  them.  The 
fundamental  principles  of  the  two  types  of  vehicle  are 
so  dissimilar,  and  the  conditions  which  influence  their 
running  costs  so  variable,  that  only  carefully  pre- 
arranged and  observed  trials  can  determine  which  type 
is  best  for  a given  service.  If  Mr.  Ayton  has  the  ear 
of  the  electric  vehicle  trade,  and  the  influence  to  bring 
it  about,  I strongly  counsel  the  effective  organisation 
of  such  a series  of  trials  as  I have  indicated. 

The  opening  meeting  of  the  Illuminating  Engineer- 
ing Society  is  coming  to  be  regarded  as  the  occasion 
on  which  novel  lighting  devices  or 

Electricity  and  applications  of  light  are  to  be  seen, 
Precious  Stones,  and  the  gathering  on  Xovember  15th 
proved  no  exception  in  this  respect. 

The  Hon.  «Sec.  contrived  to  pack  in  a great  variety  of 
demonstrations  within  the  hours  allotted — photo- 
metry, motor  headlights,  artificial  daylight,  neon 
lamps  and  luminous  signs  all  being  exhibited  in  turn. 

One  of  the  most  interesting  items  was  doubtless  the 
revelation  of  the  value  of  ultra-violet  light  in  testing 
precious  stones,  particularly  in  distinguishing  the 
genuine  gem  from  imitations.  Ultra-violet  light, 
apparently,  can  reveal  what  the  human  eye  unaided 
can  scarcely  detect.  This  case  of  the  illuminating 
engineer  coming  to  the  assistance  of  the  dealer  in 
jewels  strikes  us  as  a remarkable  illustration  of  the 
wide-roving  range  of  tihe  Society  . 

Elektron. 

Electrification  of  8outli  African  Railways.— The  D.  o.  T is 

informed  that  the  South  African  Rlys.  and  Harbours  Board  have 
now  definitely  decided  on  the  electrification  of  171  miles  of 
railway  from  Glencoe  to  Pietermaritzburg. 

Mootings. — The  17th  Ann.  Gen.  Meeting  of  the  Birmingham 
and  District  Electric  Club  will  be  held  at  the  Grand  Hotel,  on 

Sat.,  the  10th  inst.,  at  7.0  p.m. The  next  meeting  of  the 

I.  E.  E.,  Scottish  Centre,  will  be  held  in  The  Rooms,  207,  Bath 
Street,  Glasgow,  on  Tues.,  13th  inst.,  at  7.30  p.m.,  when  a Paper, 
with  illustrations,  by  Messrs.  L.  J.  Steel  and  H.  Martin,  on 
“ The  Cyc-Arc  Process  of  Automatic  Electric  Welding,”  will  be 
<«'(*  rrd  dif cussed 
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TELEPHONE  LINE  WORK  IN  THE 
UNITED  STATES. 

By  E.  S.  Byng. 

The  Paper  read  recently  before  the  LE.E.,  by  Mr. 
E.  S.  Byng,  gave  interesting  and  important  details  of 
telephone  line  work  in  ^the  U.S.  It  dealt  with  staff  or- 
ganisation, development  studies,  design  and  lay-out  of 
plants  engineering  and  constructional  methods  (pole  routes* 
aerial  cables,  conduit  routes,  underground  cables,  house 
cabling,  block  cabling  and  wiring,  drop  wiring),  transport*, 
mechanical  and  labour-saving  devices,  and  maintenance. 
We  are  reprinting  it  practically  in  full.  The  author  points 
out  that  the  U.S.  now  contains  about  70  per  cent,  of  the 
telephones  of  the  world,  and  the  engineers  concerned  have 
therefore  enjoyed  a better  opportunity  of  developing  and 
improving  their  plant  methods  than  has  been  afforded 
elsewhere.  Their  work  has  been  carried  on  in  compara- 
tively new  cities  which  were  growing  rapidly,  and  among 
people  who  regarded  the  telephone  not  as  a luxury  but 
as  a necessity  of  business  and  social  life.  The  field,  more- 
over, was  left  open  to  commercial  enterprise.  Telephone 
development  in  America  was  thus  stimulated  to  a degree 
to  which  no  other  country  affords  a parallel. 

Staff  Organisation. 

In  order  that  the  evolution  of  telephone  practice  in 
America  may  be  understood,  the  organisation  in  force 
will  be  briefly  indicated.  The  American  Telephone  and 
Telegraph  Company  (the  A.T.  & T.  Co.)  and  its  associated 
and  connecting  companies,  constituting  what  is  commonly 
known  as  the  Bell  System,  control  approximately  12,600,000 
telephone  stations.  Tn  addition,  there  are  about  900,000 
stations  owned  by  independent  companies,  not  connected 
in  any  way  with  the  Bell  System,  but  competing  directly 
with  it  in  certain  territories.  The  entire  country  is  covered 
by  these  associated  companies. 

Each  company  has  itfc  local  organisation,  the  operating 
side  being  generally  divided  into  4 major  divisions,  f.e.„ 
(1)  Engineering,  (2)  Plant,  (3)  Traffic,  (4)  Commercial. 
The  chief  officer  of  each  department  is  directly  responsible 
to  a vice-president  or  general  manager  of  the  company. 
The  author  then  deals  with  the  organisation  in  some  detail 
and  gives  also  the  allocation  of  the  work  among  the  de- 
partments. 

The  responsibilities  of  the  Plant,  Traffic  and  Commer- 
cial Depts.  are  necessarily  distributed  over  the  territory*  of 
each  company,  and  the 4 staffs  are  correspondingly  located. 
The  Eng.  Dept.,  however,  has  a general  head-quarters  staff 
and  is  so  placed  in  the  organisation  that  all  projects  for 
addition  to  the  plant  must  receive  the  chief  engineer’s  ap- 
proval before  being  acted  on  by  the  Executive  Committee. 
In  the  last  analysis  no  small  measure  of  direct  responsibility* 
rests  with  the  chief  engineer  in  the  matter  of  producing 
a fair  return. 

Each  associated  company  furnishes  the  exchange  tele- 
phone service  for  the-' cities,  towns,  and  villages  situated 
within  the  territory  over  which  it  operates;  it  also  provides 
a local  trunk  service  between  one  place  and  another  within 
the  same  territory.  Systems  of  long-distance  trunks  be- 
tween towns  in  different  territories  are  furnished  by  the 
Long  Lines  Dept,  of  the  A.T.  & T.  Co.  Although  it 
forms  a part  of  the  main  company,  this  department  is 
managed  practically  as  a separate  company  and  has  its 
own  organisation  covering  the  whole  of  the  country. 

The  A.T.  & T.  Co.  constitutes  the  central  controlling 
organisation  for  the  whole  of  the  Bell  System . The  tech- 
nical side  of  the  head-quarters  staff  consists  of  two  main 
departments,  the  Dept,  of  Development  and  Research,  and 
the  Dept,  of  Operation  and  Eng.,  each  under  the  charge 
of  a vice-president  of 1 the  company.  These  departments 
act  in  an  advisory  and  consultative  capacity  for  the  asso- 
ciated companies,  and  it  is  dufe  to  this  organisation  that 
a standardised  telephone  system  has  been  established 
throughout  the  U.S. 

In  addition  to  the  Technical  Department  of  the  central 
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organisation,  the  engineering  staff  of  another  of  the  asso-  j 
eiated  companies  in  the  Bell  System,  the  Western  Electric 
Company,  is  called  upon  to  develop  new  devices  and  to 
carry  out  til  laboratory  investigations  *and  tests.  The 
Western  Electric  Company  is  responsible  for  the  manufac- 
ture of  all  telephone  apparatus  and  cable  for  the  Bell 
System;  it  also  acts  as  purchasing  agent  for  all  auxiliary 
supplies  conforming  to  specifications  prepared  by  the 
A.T.  & T.  Co. 

Development  Studies. 

A forecast  of  the  development  for  many  years  ahead  is 
necessary  in  order  to  secure  an  efficient  telephone  system. 
This  forecast  forms  the  basis  for  a number  of  important 
phases  of  planning  and  engineering,  such  as  the  lay-out 
of  exchange  areas,  current-rate  treatments,  fundamental 
lant  and  equipment  plans,  and  provisional  estimates  and 
udgets. 

On  the  basis  of  a comprehensive  study  of  all  local  char- 
acteristics by  the  Commercial  Eng.  Dept.,  a map  is  pre- 
pared showing  the  estimated  development  for  each  “work- 
ing ” section  during  the  plannihg  period  decided  upon 
for  the  town  concerned.  For  a fast-growing  territory  a 
15-year  figure  is  taken ; under  normal  conditions,  however, 
the  period  is  20  years.  Intermediate  figures  for  6-vear  and 
12-year  periods  are  also  given,  as  these  facilitate  the  pre- 
paration of  the  fundamental  plan.  (Note : Fuller  infor- 
mation is  given  in  the  Paper.) 

Design  and  Lay-out  of  Plant. 

The  fundamental  plan  is  intended  to  give  the  situation 
of  the  exchanges  and  conduit  routes,  both  existing  and 
proposed.  The  new  conduit  routes  are  laid  out  so  as  to 
give  the  most  direct  path  from  the  exchange  to  any  block, 
following  a definite  plan  of  distribution.  The  disposition 
of  the  existing  plant,  being  a controlling  factor  in  many 
instances,  is  also  taken  into  consideration.  The  funda- 
mental plan  does  not  attempt  any  refinement  of  detail  * 
it  is  a rough  conjecture  of  the  probable  telephone  require- 
ments. The  proposed  main  routes  are  indicated,  but  the 
actual  installation  is  not  begun  until  it  is  required  by 
growth,  street  improvements,  or  local  regulations.  In 
other  words,  the  fundamental  plan  serves  as  a general 
guide  to  the  plant  engineers,  so  that,  when  a plant  ex- 
tension has  to  be  made,  it  may  be  of  the  proper  size 
and  correctly  arranged. 

Fundamental  plans  are  usually  reviewed  every  five  years, 
•so  that,  as  far  as  possible,  a comprehensive,  consistent, 
and  economical  'system  of  distribution  is  secured.  In 
general,  an  underground  conduit  system  is  adopted  in  all 
main  thoroughfares  and  business  streets;  in  the  outskirts 
of  a city,  and  for  distribution  work,  aerial  cables  are  used 
extensively.  The  limiting  lengths  of  the  various  sizes  of 
eopper  wire,  which  are  dependent  upon  transmission  re- 
quirements, are  determined  for  the  exchange  area  as  a 
whole. 

The  block-building  system  lends  itself  very  conveniently 
to  a symmetrical  lay-out  of  plant,  the  plant  engineer  taking 
a block  as  a unit*  for  telephone  .distribution.  The  dimen- 
sions of  a block  are  generally  600  ft.  long  by  400  ft.  wide. 
In  the  business  sections,  where  a large  number  of  circuits 
are  required,  a block  is  divided  into  several  sections,  each 
of  which  is  served  by  direct  44  house  ” cables.  Where  the 
telephone  density  is  not  so  great,  block-wiring— either  ex- 
ternal or  internal — is  adopted.  In  44  thin  ” areas  it  may  be 
economical  to  arrange  the  distribution  from  short  poles 
erected  either  in  the  alleys  within  the  block  or  in  the 
roadway  between  adjacent  blocks. 

Reference  has  been  made  to  the  use  of  aerial  cables. 
Ever  since  the  days  of  overloaded  open-wire  routes  the 
advantages  of  the  aerial  cable  as  an  economical  means  of 
providing  telephone  service  under  certain  conditions  have 
been  realised.  On  the  other  hand,  aerial  cable  was  at 
one  time  considered  to  be  a transition  stage  between  open- 
wire  and  underground  construction.  Owing  to  ring  cuts, 
crystallisation  of  the  lead  sheath  w'hich  occurs  at  poles, 
and  other  defects  which  were  frequently  the  cause  of  break- 
downs, it  was  deemed  advisable’ in  many  cases  to  place 
important  long-distance  cables  underground  in  order  to 


£z 1 


ensure  continuity  of  service.  As  a result  of  close  inves- 
tigation the  defects  mentioned  were  gradually  eliminated 
in  the  case  of  subscribers*  cables,  and  the  success  thup 
obtained  caused  the  engineers  to  turn  their  attention  to 
long-distance  cables,  with  the  result  that  it  is  now  the  settled 
policy,  where  local  conditions  permit,  to  run  all  long- 
distance cables  aerially.  (The  advantages  and  disadvan- 
tages of  aerial  cable,  as  compared  with  underground  cable, 
are  discussed  later.) 

Subscribers’  cables  are  referred  to  as  either  main  or 
distribution.  The  term  44  main  cable”  is  considered  to 
mean  the  large  sizes  of  cable  radiating  from  an  exchange, 
into  which  the  distributing  cables  are  jointed.  The  distri- 
bution cable  is  the  branch  cable  which  feeds  the  actual 
distribution  points.  The  standard  sizes  of  No.  22  B.  & S. 
gauge  cable  (10  lb.)  range  from  25  to  900  pairs,  plus  1 per 
cent,  for  defects.  If  a greater  number  of  pairs  is  required 
in  a 2$-inch  diameter  of  lead  sheath— known  as  44  full- 
size  ” cable— No.  24  B.  & S.  gauge  (6J  lb.)  conductor  is 
used.  With  these  conditions  a 1 200-pair  cable  can  be 
obtained.  The  latter  cables  are  used  in  fast-growing  areas 
and  in  the  main  runs  of  larger  cities  where  transmission 
requires  permit.  Experiments  are  now  being  conducted 
in  order  to  ascertain  if  it  is  possible  to  manufacture  and 
use  a No.  27  B.  & S.  gauge  cable  (3J  lb.)  in  large  telephone 
cables  planned  for  1 500  pairs. 

In  all  subscribers’  cables  a colour  code  is  adopted.  For 
main  cables  the  distinctive  coloured  pairs  are  arranged  in 
groups  of  100,  plus  1 per  cent.,  so  as  to  facilitate  testing 
and  numbering  through.  For  a 1 200-pair  cable  the  colour 
code  for  the  paper  insulation  is  as  follows  : — 


rroup. 

No.  of  Pairs. 

Colour  of  Wires. 

f 100 

Red-White 

l 

\ 1 

Red-Orange. 

2 

,101 

Blue-White 

3 

101 

Orange-White 

4 

IOI 

Green-White 

5 

IOI 

Red- Blue 

6 

...  to  1 « • • 

Red-Green 

7 

IOI 

Red-White 

8 

IOI 

Blue-White 

9 

IOI 

Orange- White 

10 

IOI 

Green -White 

11 

IOI 

Red-Blue 

f IOO 

Red-Green 

12 

l I 

Red-Orange 

The  paper  wrapping  is  applied  to  the  wires  in  a spiral 
and  therefore  no  cotton  binding  is  required  to  hold  it  in 
place.  Two  wires  are  twisted  together  to  form  a pair, 
and  the  pairs  are  stranded  in  layers.  In  44  quadded  ” cable, 
the  two  pairs  forming  a 44  quad  ” are  each  served  with  a 
cotton  binding,  but  there  is  no  serving  over  the  44  quad.” 

Some  years  ago,  in  America,  it  was  considered  that  lead 
alone  did  not  possess  the  mechanical  properties  essential 
for  a satisfactory  cable  sheath.  The  requirements  were 
that  the  sheath  should  be  capable  of  enduring  a reasonable 
amount  of  abrasion,  of  bending  without  kinking,  and  also 
of  resisting  chemical  action.  It  was  found  that  an  alloy 
of  97  per  cent  lead  and  3 per  cent,  tin  had  the  requisite 
mechanical  strength,  even  when  the  thickness  of  the  sheath 
was  reduced.  Owing  to  the  increasing  price  of  tin,  ex- 
periments were  made  with  other  alloys,  resulting  in  the 
final  adoption  of  an  alloy  of  99  per  cent,  lead  and  1 per 
cent,  antimony  for  cable  sheaths  of  both  overhead  and 
underground  telephone  cables.  Before  the  cable  is  sheathed 
a layer  of  red  paper  is  placed  over  the  complete  core  for 
the  puipose  of  enabling  workmen  to  separate  scrapped 
sheath,  so  that  antimony-alloy  sheath  and  tin-alloy  sheath 
may  not  become  mixed.  It  also  serves  as  an  indication 
to  jointers  that  the  sheath  contains  antimony. 

In  planning  the  cable  lay-out  in  the  centre  of  a large 
city  it  is  not  usual  to  consider  diminishing  or  tapering 
main  cables.  The  objection  to  opening  main  cables  for  the 
purpose  of  transferring  branch  cables  to  afford  relief,  or 
for  connecting  new  branches,  has  been  removed  by  the 
provision  of  large  stubs. 

(To  be  continued.) 
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NORTHAMPTON  POLYTECHNIC:  PRIZE 
DISTRIBUTION. 


Last  Friday,  at  the  Northampton  Polytechnic  Insti- 
tute, the  prizes  and  certificates  gained  during-  the 
year  were  presented  to  the  successful  students  bv  Mr. 
Arthur  Barton  Kent.  Over  seven  hundred  students 
had  g-ained  certificates  of  one  kind  or  another,  besides 
wlhich  four  took  the  degree  of  B.Sc.  and  twenty-six 
that  of  B.Sc.  Intermediate  at  London  University.  Mr. 
L.  B.  Sebastian  presided. 

The  Principal,  Dr.  R.  Mullineux  Walmsley,  read 
his  report.  He  stated  that  there  had  been  a record 
session ; the  enrolments  and  the  quantity  of  work  done 
in  the  educational  department  beings  far  in  excess  of 
those  in  any  pre-war  year.  The  enrolment  of 
individual  members  had  reached  the  large  total  of 
3,802.  In  the  Engineering  Day  College  the  number 
had  risen  from  252  in  the  preceding  year  to  295  in 
October,  1920.  This  further  increase  in  the  total 
number  was  due  to  a continuance  of  the  influx  of  ex- 
Service  men  sent  to  the  College  with  substantial  main- 
tenance grants  to  enable  them  to  train  for  re-entry 
into 'civil  life;  but  even  when  these,  who  numbered 
157,  were  deducted,  there  remained  a substantial  num- 
ber of  students,  largely  in  excess  of  any  number  attend- 
ing in  pre-war  times.  But  a saifficient  interval  had  not 
elapsed  for  the  first  line  of  the  wave  of  ex-Servicemen 
to  reach  the  final  year,  so  that  the  number  of  students 
who  had  been  able  to  complete  the  four  years’  course 
was  few.  Only  fifteen  certificates  were  awarded  to 
students  in  fuli-time  day  courses.  For  the  current 
session  all  sections  of  the  whole-time  course  were  now 
filled.  Normal  work  in  the  second  and  third  year 
courses  had  been  seriously  interrupted  by  the  coal 
stoppage.  Over  120  students  should  have  been  placed 
out  in  works  early  in  April,  but  the  negotiations  for 
obtaining  vacancies  had  been  interrupted,  and  could 
not  be  resumed  until  July;  and,  consequently,  only 
about  half  the  men  had  been  placed  out- 

Of  evening  work,  Dr.  Walmsley  reported  that  the 
large  enrolments  of  the  preceding  session,  which  had 
been  double  those  of  the  session  preceding  it,  had  been 
more  than  maintained,  there  being  a total  of  6,259 
class  entries  by  2,625  individual  students.  The  number 
of  individual  enrolments  and  total  number  of  hours 
worked  were  far  in  excess  of  the  similar  figures  for 
1904-5 — the  record  year  of  pre-war  times — but  the 
average  hours  per  student  had  not  yet  reached  the 
pre-war  standard. 

Other  matters  mentioned  in  the  report  included  the 
statement  that  ten  certificates^  had  been  awarded  by 
the  St.  John  Ambulance  Association,  and  the  number 
of  members  of  clubs  and  societies  connected  with  the 
Institute  had  risen  from  1,031  to  1,242. 

Mr.  Arthur  Barton  Kent  delivered  a short  address 
before  making  the  presentations.  Among  other  things 
he  said  that,  in  . view  of  its  importance,  enough  was 
not  being  done  for  technical  education  by  the  State. 
The  influence  of  the  Northampton  Institute  was  wide; 
it  had  old  students  as  far  away  as  New  Zealand. 

Besides  the  distribution  of  prizes  and  certificates, 
there  were  organ  recitals  in  the  course  of  the  evening, 
and  all  the  laboratories,  workshops,  etc.,  were  thrown 
open  to  the  large  crowd  of  visitors.  Displays  were 
given  in  the  gymnasium  and  swimming  bath. 


| STABILITY  IN  THE  COST  OF  LIVING  IN  VIEW. 

Very  interesting  predictions  have  been  made  -month  .by 
month  aw  to  the  fluctuation  in  the  cost  of  living  by  Mr. 
H.  G.  Williams,  M.Sc.,  in  the  Industrial  League  and 
Council  Journal . and  it  is  gratifying  to  note  in  the  current 
issue  of  that  publication  that  Mr.  Williams  foresees  In  the 
very  near  future  the  coming  of  stability  of  prices.  The 
plea  has  consistently  been  made  by  responsible  exponents 
of  thought  in  the  world  of  labour  that  if  stability  in  the 
cost  of  living  can  be  secured  many  of  the  present  causes 
of  discontent  will  automatically  right  themselves,  because 
of  the  fact  that  the  great  mass  of  workers,  particularly 
those  whose  earnings  are  regulated  by  sliding  scale  agree- 
ments, will  know  they  are  assured  of  a definite  income. 
It  will  be  interesting  to  watch  developments.  Nome  months 
have  elapsed  since  Mr.' Williams  expressed  the  opinion 
that  stability  of  prices  would  be  reached  between  March 
and  April  of  next  year,  by  which  time  the  cost  of  living 
would  drop  to  about  75  per  cent,  above  the  pre-war  level. 
In  many  of  his  assertions  he  has  been  exceedingly  prophetic 
of  actualities,  and  while  he  does  not  recapitulate  himself, 
he  continues  to  infer  the  issue  he  has  regularly  main- 
tained. “The  course  of  wholesale  prices,  as  a whole,  is 
still  downward.”  he  says,  “but  in  the  case  of  some  com- 
modities rock  bottom  has  been  reached,  and  a slight  rise 
has  occurred.  I^ast  month  I suggested  that  retail  prices 
would  probablv  become  stable  about  70  to  80  per  cent, 
above  the  pre-war  level,  so  that  the  index  number  will 
probablv  drop  another  30  or  40  points  with  corresponding 
effect  on  wages  in  all  those  trades  which  have  sliding 
scale  agreements. 

“ Furthermore,  whatever  may  be  the  views  of  organised 
employers  or  organised  workmen  in  the  other  trades, 
corresponding  readjustments  in  wage  rates  are  inevitable. 

“'From  the  point  of  view  of  steady  employment  and  con- 
sequent prosperity,  the  best  thing  that  can  happen  is  that 
the  changes  in  prices  and  in  incomes  shall  take  place  with 
the  greatest  rapidity,  as  a full  flow  of  trade  will  be 
impeded  so  long  as  the  future  of  prices  and  of  the  cost  of 
production  is  uncertain.” 

Mr.  Williams  is  lecturing  at  Caxton  Hall,  Westminster, 
on  Wednesday,  the  14th  inst.,  at  7.30  p.in. 


AN  INVESTIGATION  OF  TRANSMITTING  AERIAL 
RESISTANCES. 

A paper  on  the  above  was  read  by  Mr.  T.  L.  Eckersley 
before  the  I.E.E.  Wireless  Section  on  December  7.  The 
paper  describes  an  attempt  which  has  been  made  to  reduce 
to  a minimum  the  energy  losses  in  the  neighbourhood  of 
such  aerials,  which  are  known  to  be  very  inefficient.'  It  is 
shown  that  favourable  results  are  obtained  bv  interposing 
a screen  of  wires  between  the  aerial  and  earth,  -aid  using 
this  screen*  as  a counterpoise  earth  instead  of  using  the 
usual  buried  earth.  'I|he  losses  in  such  a system  are 
analysed,  and  it  is  shoWn  that  a large  fraction  of  the 
earth  losses  are  eliminated  when  such  a screen  is  used. 
Formulae  are  devised  for  predetermining  the  resistance  of 
screened  aerials,  in  terms  of  the  conductivity  of  the  earth 
and  the  surface  dielectric  loss.  Such  aerials  have  the  draw- 
back that  the  wires  of  the  screen  itself  may  form  an  oscil- 
lating system,  and  under, certain  conditions  oscillations  are 
set  up  in  this  svsiein  which  waste  energy.  Methods  of 
dealing  with  and  eliminating  these  losses  are  discussed. 
Finally,  the  method  of  screening  is  compared  with 
Alexanderson’s  multiple-earth  system,  and  it  is  concluded 
that  a combination  of  the  two  methods  should  give  the  best 
results 

Screens  have  been  employed  successfully  at  large  power 
stations,  for  example,  at  Clifden,  and  it  now  requires  onlv 
one-sixth  of  the  power  to  produce  signals  at  Glace  Bay 
equal  to  those  formerly  produced  by  the  spark  station.  It 
is  evident,  therefore,  that  the  practice  of  long-distance 
wireless  telegraphy  may  be  very  considerably  modified  by 
these  results. 
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Questions  and  Answers  by  Practical  Men. 


StJUBS. 

Qukstioxs  : TFa  invite  our  readers  to  send  ns  questions,  preferably  on 
technical  problems  that  have  arisen,  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readere  will  either  be  replied  to 
under  “ Answers  to  Correspondents  " or  replies  will  be  invited  from  our 
readers.  One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column . 

AirswisBa : A fee  of  10#.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  con- 
ciseness, as  well  as  accuracy.  The  Editor  , reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a ” nom  de  plume”  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
ts  final. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prise  the  most  times 
during  the  next  twelve  months.  * 

The  words  ” Questions  and  Answers.'1  or  “ Q ” and  '*  A " should  be 
placed  at  the  top  left-hand  corner  of  all  letters  intended  for  this  column. 

Question  No.  130. 

Recently,  I had  cause  to  test  two  new  200  volt,  6 h.p., 
direct  current  motors.  These  are  shunt  machines,  two 
poles,  but  the  windings  round  the  poles  are  connected  in 
parallel.  The  rated  speed  is  1,400  r-p.m.  On  test  the 
speed  is  1,420  r.p.m.  at  full  load,  and  1,300  r.p^rn.  at  no 
load.  If,  at  no  load,  the  rocker  is  moved  to  bring  the  speed 
up  to  1,400  r.p.m.,  when  the  load  is  placed  on  the  machine 
the  machines  race  away  as  though  the  field  was  broken. 
Can  any  reader  tell  me  why  this  should  be,  and  what  the 
remedy  is?. — “Tester.” 

( Replies  to  Question  No.  130  must  be  received  not  later 
than  December  10,  1921.) 


ALL  AMERICA. 


The  cable  steamer  All  America , which  has  been  built 
and  engined  at  the  Neptune  Works  of  Messrs.  Swan, 
Hunter  and  Wigham  Richardson,  Ltd.,  to  the  order  of 
the  All  America  Cables,  Incorporated,  went  to  sea  on 


a length  between  perpendiculars  of  270  ft.,  a breadth 
of  37  ft. , and  a depth  moulded  of  24  ft.  9 in.  She 
has  been  built  under  special  survey  to  Class  100  Ai 
j with  Lloyd’s  Register  of  Shippings,  and  is  also 
I arranged  to  conform  to  the  American  shipping 
requirements. 

The  vessel  has  four  cable  tanks,  three  forward  and 
one  aft.  All  these  tanks  have  steel  cones,  and  the  two 
largest  cable  tanks  have  inner  tanks.  There  is  a total 
coiling  capacity  in  the  cable  tanks  of  about  14,000 
cubic  feet.  The  cable  machinery,  which  is  being 
supplied  by  the  Telegraph  Construction  and  Mainten- 
ance Co.,  of  London  and  Greenwich,  is  of  their  latest 
and  most  improved  pattern.  There  are  three  bow 
sheaves  forward  and  one  aft,  and  the  necessary  deck 
leads,  dynamometers,  telegraphs,  and  other  accessories 
required  in  vessels  for  • cable-laving. 

The  accommodation  for  the  telegraph  and  cable  staff 
is  very  complete,  being  arranged  on  the  upper  and 
awning  decks  amidships.  There  is  a large  testing 
room  and  battery  room  on  the  awning  deck,  and  there 
are  workshops  and  suitable  arrangements  for  storing 
the  buoys  and  special  appliances  used  in  cable- 
repairing  work. 

The  accommodation  for  the  captain,  ship’s  officers, 
engineers  and  crew  is  of  a superior  type.  Amidships 
there  is  a roomy  and  handsome  dining  saloon  in 
polished  oak.  The  captain  has  commodious  quarters 
in  a house  on  the  boat  deck.  The  officers’  and 
engineers’  rooms  are  arranged  amidships,  and  the  crew 
ate  berthed  aft. 

The  propelling  machinery  consists  of  twin-screw 
triple-expansion  engines  of  the  builders’  own  design 
and  make.  The  diameters  of  the  cylinders  are  15J  in., 
2 5 in.  and  43  in.  respectively,  with  a,  stroke  of  30  in. 
Steam  is  supplied  by  two  boilers  13  ft.  3 in.  in 
diameter  by  11  ft.  6 in,  long,  designed  for  a working 
pressure  of  180  lb.,  and  fitted  with  Howden’s  forced 
draught.  The  boilers,  are  arranged  to  burn  oil  fuel. 


The  Twin  Screw  Carle-Repairing  Steamer,  “All  America.” 


Tuesday,  October  n,  for  her  trial  trip,  and  kept  up 
a speed  of  13 J knots.  The  vessel,  which  is  almost  a 
duplicate  of  the  cable^  steamer  Guardian , also#built  at 
the  Neptune  Works  in  1907  for  the  Central  and  South 
American  Telegraph.  Co.,  is  a twin-screw  cable- 
repairing steamer,  about  2^5  ft.  in  length  overall,  with 


For  this  purpose  there  are  oil  fuel  bunkers  of  large 
capacity,  enabling  the  vessel  to  keep  at  sea  for  a long 
period  without  haying  to  return  to  port  to  replenish 
her  fuel.  . * ‘ 

The  auxiliary  machinery  includes  electric  light  and 
power  plant,  of  which  there  are  two  sets,  one  steam 
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driven  and  one  oil  driven.;  refrigerating-  machinery  and 
insulated  chambers  for  the  ship’s  provisions ; a Lucas 
sounding  machine,  two  steam  winches,  a steam  wind- 
lass, steam  steering  gear,  and  an  installation  of  wire- 
less telegraphy  for  a day  range  of  200  miles.  The 
vessel's  equipment  includes  a motor  life-boat,  two  steel 
life-boats,  and  other  working  boats  suitable  for  the 
vessel’s  service. 

During  the  trial  trip  the  owners  were  represented 
by  Mr.  A.  Scott . Younger,  of  Messrs.  A.  R.  Brown 
McFarlane  and. Co.,  Ltd.,  who  has  acted  as  consultant 
on  behalf  of  the  owners,  and  Captain  Taylor,  under 
whose  command  the  vessel-  vrill  begin  her  career.  We 
are  indebted  to  our  contemporary,  The  Shipbuilder , for 
the  loan  of  the  illustration. 


A LARGE  LIFTING  MAGNET  IN  A 
STEEL  WjORKS. 


There  has  recently  been  installed,  in  an  important 
British  steel  works,  what  is  believed  to  be  the  largest 
lifting  magnet  yet  constructed — it  is  certainly  the 
largest  made  in  this  country.  It  is  66  in.  in  diameter, 
weighs  58  cw.t.,  is  capable  of  raising  a maximum  load 
of  15  tons,  and  was  constructed  by  the  Witton-Kramer 
Electric  Tool  and  Hoist  Works,  at  their  Witton 
Works,  near  Birmingham. 

Forming  part  of  an  installation  for  handling  and 
breaking  up  scrap  metal  and  delivering  it  to  the 
charging  box  for  furnace  Filing,  the  complete  equip- 
ment takes  the  form  of  a 25-ton  overhead  crane  which 
spans  the  road  on  which  the  metal  is  received,  the 
scrap  yard,  and  the  road  on  which  the  charging  boxes 
are  assembled. 
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The  magnet  is  first  used  to  unload  the  scrap  (Fig.  1). 
This  consists  largely  of  “ skulls  ” — the  linings  of  the 
steel  ladle-— compiosed  chiefly  of  slag,  not  of  great 
weight  but  of  thin  section,  bulky  dimensions  and 
extremely  poor  magnetic  quality,  containing  but  little 
metal,  nnd  therefore  requiring  a large  magnet  area  to 
lift.  The  scrap  is  then  placed  intcustock  by  the  magnet 
and  delivered  by  the  same  means  from  stock  to  the 
breaking  pit.  The  “skulls  ” are  broken  by  means  of 
an  eight-ton  round  cracker  ball.  No  centering  device 


Fig.  4. 

is  necessary,  and  the  magnet  lifts  the  load  on  prac- 
tically a point  contact.  After  the  scrap  is  broken  up 
the  metal  is  removed  by  the  magnet  (Fig.  4)  and  fed 
to  the  charging  boxes. 

All  these  operations  can  be  controlled  and  carried 
out  rapidly  and  economically  by  the  crane  driver,  with 
the  sole  exception  that,  when  filling  the  boxes,  a 
ground  man  is  required  to  rake  iato  position  the  metal 
which  is  delivered  in  bulk  over  the  row  of  boxes. 


MODEL  GENERAL  CONDITIONS  FOR  CONTRACTS. 

The  work  of  revising  the  I.E.E.  Model  General  Condi- 
tions for  Contracts,  which  began  in  April,  1920,  was  com- 
pleted at  the  end  of  last  session  and  a new  edition  was 
published  on  November  1,  1921.  In  addition  to  the 
members  of  the  Committee  of  Revision  nominated  by  the 
I.E.E.,  there  was  included  a number  of  representatives  of 
other  Associations  within,  or  closely  connected  with,  the 
electrical  industry,  and  through  these  representatives  the 
Committee  had  the  benefit  of  the*views  of  the  governing 
bodies  of  the  various  Assocns.  interested  in  the  Model 
General  Conditions  for  Contracts.  * ~ 

The  new  Conditions  have  been  issued  in  such  a form 
that  they  be  used  as  the  actual  contract  by  filling  in 
the  blank  spaces. 


Reviews  of  Books,  Ac. 

[Books  noticed  in  this  column  will  be  sent  from  Elec- 
tricity Office  to  uny  part  of  the  world,  for  the  published 
price,  plus  ten  per  cent,  for  postage  {minimum  2 d.)t  and 
orders  will  be  appreciated .] 

The  Motor  BIook.  268  pp.  (St.  Jame’s  Press.  5s.} — 
This  is,  we  believe,  the  first  complete,  compact  and  con- 
venient book  of  reference  to  be  published  in  which  one  can 
quickly  turn  up  the  number  of  cylinders,  h.p.  and  seating 
capacity  of  the  various  makes  of  cars  on  the  market,  and 
the  name  and  address  of  the  nearest  agents  for  any  make 
of  motor  vehicle,  so  that  repairs  can  be  put  in  hand  or 
advice  sought  from  a firm  which  specialises  in  that  par- 
ticular make.  Being  sub-divided,  the  reference  is  rendered 
very  easy  and  we  would  add  that  we  have  found  much 
of  the  information  extremely  useful.  In  passing,  we  must 
mention  that  motor  cycles  are  also  dealt  with,  as  are 
component  parts.  A further  section,  devoted  to  a list  of 
“reputable  gara ges”  in  the  principal  towns  of  the  country 
should  appeal  to  long  distance  travellers  by  road,  to  whom 
also  the  “where  to  go  and  what  to  see”  section  may  be  of 
-interest.  Finally,  there  is  a considerable  amount  of  mis- 
cellaneous information  which  has  been  well  chosen,  and 
presented  in  a form  which  can  be  digested  readily  by 
busy  people  without  waste  of  time.  By  making  the  acces- 
sories manufacturers’  sections  fuller,  the  publication  should 
become  one  of  great  value. 

Electrical  Wonders  of  the  World.  By  F.  A.  Talbot. 
(Cassell,  fortnightly  parts,  is.  per  part.) — The  story  of  elec- 
tricity in  the  service  of  man  is  as  stirring  as  any  romance 
that  has  ever  been  written.  In  “ Electrical  Wonders  of 
the  World,”  a new  serial  publication  which  is  being  pub- 
lished by  the  House  of  Cassell  in  24  fortnightly  parts,  at 
is.  each,  net,  the  whole  field  of  electricity  in  science  and 
industry  is  told  in  fascinating  language,  and  illustrated 
with  hundreds  of  magnificent  pictures  in  colours  and  black 
and  white.  It  will,  therefore,  make  as  strong  an  appeal 
to  the  general  reader  as  to  those  who  are  already  familiar 
with  electricity,  either  as  a hobby  or  as  a science.  Part  1 
is  now  on  sale  and  opens  with  a remarkably  interesting 
description  of  the  wonderful  feats  which  are  now  performed 
by  the  great  electric  lifting  magnets  in  use  in  steel 
works,  rolling  mills,  etc.  It  is  beautifully  illustrated  and 
makes  most  absorbing  reading.  The  next  chapter  deals 
with  hydro-electric  stations,  and  describes  some  of  the 
monster  plants  in  California.  Altogether  this  new  serial  is 
likely  to  catch  on  with  foe  reading  public. 


Trade  Notes, 

The  receipt  of  the  December  issue  of  the  " Monthly  Magazine  ” 
of  Higgs  Bros.  (Sandpits,  Birmingham)  reminds  us  that  Christ- 
mas will  soon  be  here.  It  has  a joyous  touch  about  it,  and  is 
quite  as  interesting  to  the  busy  engineer  as  some  of  the  special 
publications  now  available  at  bookstalls — with  this  difference, 
it  does  not  have  to  be  paid  for  The  dynamo  and  motoi  stock 
list  included  shows  that,  as  usual,  the  Coy.  has  a wide  range  of 
machines  in  stock  or  progress.  These  machines  are  not  given 
away,  like  the  magazine,  but  the  modest  fees  asked  in  exchange 
make  them  excellent  value,  as  they  are  efficient  and  trouble-free. 
Don’t  wait  for  the  January  bargain  sales.  Settle  your  require- 
ments now. 

A large  number  of  artistic  silk  shades  of  up-to-date  design  is 
illustrated  and  priced  in  List  No.  S.S.  242,  just  issued  by  the 
EdisOn  8wan  Electric  Go.,  Ltd.  (Ponders  End,  Middx.).  Included 
are  floor  standard  shades,  wood  table  standards  and  shades, 
indirect . dish  shades,  pendant  shades,  silk  shades  for  table 
standards,  silk  shades  for  electric  candles,  cardboard  and  billiard 
shades,  accessories,  etc. — altogether  an  excellent  selection. 

We  are  informed  by  Tho  Westminster  Tool  and  Electric  Go. 
(Westool  Works,  Putney,  S.W,i5),  that  they  are  now  in  a 
position  to  supply  their  well-known-  Westool  electric  portable 
drills  in  sizes  up  to  7 /8th  inch  holes,  fitted  with  universal 
motors,  rendering  them  suitable  for  use  either  on,  direct  or 
single  phase  alternating  current  circuits.  They  report  ex- 
cellent results  with  these  new  tools. 
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Various  Items, 


8.  E.  Lancs.  Elscty.  Dlst.— The  local  Inquiry  is  to  be  held  on 
the  17th  prox.,  at  the  Town  Hall,  Manchester. 

Dividend. — The  Marconi  International  Marine  Communication 
Co.  announce  an  interim  dividend  of  5 per  cent.,  less  income  tax. 

Morwell  Electric  Power  8cheme  (Australia).— Tenders  have 
been  accepted  as  follows : — Pow^r-house  building,  Redpath 
Brown  and  Coy.  (£114,750)  ; boilers,  John  Thompson,  of 
Wolverhampton  (£280,000), 

The  Limit — We  have  received  a copy  of  the  latest  issue  of 
" The  Limit  ” — the  live  magazine  of  the  Loughborough  College 
(Leicestershire).  All  concerned  in  its  publication  have  reason 
to  be  proud  of  their  efforts,  and  no  doubt  it  is  much  appreciated 
by  the  800  or  900  students  in  traiaipg  at  the  College. 

Artificial  Heating. — A most  instructive  and  exhaustive  lecture 
on  " Artificial  Heating  in  relatRurtp  Human  Needs  ” is  to  be 
delivered  by  Mr.  J.  W.  Beauchamp,  befoie  the  Nat.  Assocn.  of 
Supervising  Electricians,  at  St.  Bride’s  Inst.,  Ludgate  Circus, 
E.C.  4,  at  6.45  p.m.,  on  Tuesday,  the  13th  inst. 

Smoking  Concert — At  the  Grosvenor  Restaurant,  Gordon 
Street,  Glasgow,  on  Sat.,  17th  inst.,  at  7 p.m.,  the  I.E.E. 
(Scottish  Centre)  will  hold  a Smoking  Concert ; tickets,  2s  each, 
can  be  obtained  from  Mr.  W.  L.  Winning,  166,  St.  Vincent 
Street,  Mr.  Neil  M’Killop,  Corporation  Electricity  Dept.,  75, 
Waterloo  Street,  or  Members  of  Committee. 

A New  8ociety. — The  time  for  the  formation  of  a society 
composed  of  all  interested  in  welding  has  probably  now  arrived, 
and  we  understand,  an  inaugural-meeting,  at  which  the  proposal 
can  be  considered  and  the  formation  of  a society  undertaken,  is  to 
be  called  at  an  early  date.  Particulars  from  Mr.  C.  Raggett 
of  the  “ Acetylene  and  Welding  Journal  ” (30,  Red  Lion  Square, 
Hoi  bom,  W.C.  1). 

University  College,  Nottingham. — The  wide  syllabus  of  day  and 

evening  classes  is  clearly  set  forth  in  the  Calendar  for  the 
Session  192 1-2,  and  those  contemplating  entering  on  a course  of 
study  there,  as  well  as  those  at  present  in  training,  should  make 
a point  of  carefully  studying  its  pages,  as  University  College, 
Nottingham,  is  among  those  up-to-date  institutions  where  the 
needs  of  all  classes  engaged  in  engineering  and  technology  are 
carefully  studied. 

Mumblotonil  Eloctrieity. — Mumbles, which  has  been  made  famous 
by  the  bravery  of  the  women  of  Mumbles  Head  when  launching 
the  lifeboat  many  years  ago,  will  shortly  have  an  installation 
laid  down  by  the  Borough  of  Swansea,  which  has  lately  absorbed 
that  pretty  seaside  resort  into  its  boundary.  The  borough 
electrical  engineer  estimates  the  cost  at  £15,000.  They  would 
want  about  500  consumers.  The  engineer  has  been  requested 
to  prepare  a report  upon  the  matter.  ► 

Seasonal  Window  Display. — The  G.E.C.  have  just  completed 
in  one  of  their  windows  at  Magnet  House,  an  excellent  display 
which  is  attracting  considerable  attention  from  passers-by. 
Father  Christmas  is  shown  on  a snow-clad  roof  putting' 'Magnet” 
heating  and  cooking  devices  down  the  chimney  under  the  light 
p i the  moon  and  under  the  eyes  of  a black  cat.  By  an  ingenious 
construction  the  ” Magnet  ” Appliances  can  be  seen  descending 
in  a dim-red  light. 

Secondary  Calls. — This  is  the  title  of  an  interesting  and  most 
useful  paper  on  this  subject  which  was  read  last  year  before  the 
Inst,  of  P.O.E.E.,  by  Mr.  R.  G.  De  Wardt,  A.M.I.E.E.,  and 
has  just  been  published  in  book  form.  It  is  clearly  written 
and  well  illustrated,  and  as  it  is  written  mainly  from  the  point 
of  view  of  a postal  telegraph  engineer,  it  is  sure  to  be  of  direct 
value  to  our  numerous  readers  in  that  branch  of  the  service. 
The  price  is  is.  3d.  net,  post  free,  from  Messrs.  Renteli.  Clients 
should  also  ask  for  a copy  of  the  latest  list  of  papers  on  sale 
dealing  with  items  which  appeal  more  particularly  to  telegraph 
and  telephone  engineers.  It  is  well  worth  looking  through. 

“ The  Outline  Of  Sotonot.”— Part  2 of  this  most  interesting 
serial  from  the  house  of  Newnes  (fortnightly,  is.  2d.)  continues 
the  chapter  dealing  with  the  story  of  evolution,  explaining  such 
items  as  the  development  of  instinctive  behaviour,  animal 
intelligence,  parental  care,  etc.,  all  of  which  are  illustrated  with 
excellent  plates.  The  next  chapter  treats  on  the  procession  of 
life  through  the  ages,  with  a chart  showing  the  rock  record, 
after  which  other  pages  deal  with  the  evolution  of  land  animals. 
The  continuation  of  the  ” Romance  of  the  Heavens  ” section 
opens  with  an  explanation  of  the  Nebular  Theory,  and  is  followed 
by  details  of  the  great  astronomical  instruments  which  have 
been  built  in  recent  years.  A very  readable  number. 

The  Batti- Wallahs. — Mr.  W.  E>*  Ireland  presided  at  the 
smoker  which  was  held  at  the  Engineers’  Club  on  Friday  last. 


and  the  members  and  guests  who  were  present,  to  the  number  of 
about  80,  all  expressed  themselves  as  delighted  with  the  enter- 
tainment provided  by  friend  Greenly,  who  has  worked  so  hard 
to  make  us  happy  in  these  times  of  dull  trade  and  little  money. 
Some  well-known  faces  were  missing,  but  the  Kelvin  Lodge  was 
represented  worthily  by  its  two  principal  officers,  as  well  as 
other  members,  while  Messrs.  Newton  Russell,  R.  W.  Hugh  man , 
Jack  Avila,  E.  P.  Bennett,  ” Uncle  ” Pooley  and  others  all 
looked  very  cheerful.  The  next  thing  to  prepare  for  is  a big 
muster  at  the  annual  dinner,  of  which  notice  will  be  issued  in 
due  time. 

Service  Notes. — The  Admiralty  having  come  to  the  conclusion 
that  the  complicated  character  of  electrical  apparatus  and 
torpedo  equipment  in  the  Fleet  warrants  the  division  of  the 
electrical  artificer  branch  of  the  Navy  into  two  branches,  an 
Order  in  Council  just  issued  has  sanctioned  the  institution  of  the 
two  branches  described  in  a schedule,  with  the  pay  and  con- 
ditions of  service  of  the  existing  electrical  artificer  branch, 
which  they  now  supersede.  The  titles,  under  the  new  order, 
will  be — electrical  lieutenant  and  [ordnance  lieutenant  (T), 
commissioned  electrical  officer  ana  commissioned  ordnance 
officer  (T),  warrant  electrical  officer  and  warrant  ordnance 
oflrier  (T),  chief  electrical  artificer,  chief  torpedo  artificer,  and 
electrical  artificer  and  electrical  torpedo  artificer. 

Carmarthen. — Last  Friday  a serious  fire  occurred  at  the 
generating  station  belonging  to  the  Carmarthen  Electric  Light 
Co.,  Ltd.  The  building,  erected  some  14  years  agoj  was  situated 
behind  the  market,  and  the  only  part  that  was  saved  was  the 
acid  rooms.  The  outbreak  was  discovered  about  1 a.m.  and 
the  fire  brigade  were  quickly  on  the  spot,  but  the  fire,  fed  by 
large  quantities  of  oil,  soon  made  headway  and  the  flames 
spread  rapidly  making  a raging  furnace.  The  explosion  of  two 
oil  tanks  made  a deafening  noise  and  woke  nearly  all  the  in- 
habitants. The  damage  is  estimated  at  many  thousand  pounds. 
The  old  town  of  Carmarthen  is  in  darkness  and  the  position 
soon  became  serious  a£'  many  residences,  tradesmen’s  shops  and 
practically  all  the  chapels,  churches  and  other  public  buddings 
had  for  their  illumination  supplies  from  the  company. 

Mattings. — The  Junior  Inst,  of  Engineers  will  meet  on  Friday, 
9th  inst..  Presidential  Address  by  C.  H.  Wordingham,  Esq., 
C.B.E.,  M.E.Inst.C.E.,  M.I.E.E.,  at  Royal  United  Service 
Institution, Whitehall,  at  7.30  p.m.  Also  on  Friday,  16th  inst., 
“ Notes  on  Searchlight  Construction  and  Operation,”  by  A.  J. 

Simpson  (Member),  at  Caxton  Hall,  S.W.i,  at  8 o’clock. 

The  I.E.E.  will  meet  in  the  Lecture  Theatre  of  the  Institution, 
Savoy  Place,  Victoria  Embankment,  W.C. 2,  on  Thursday 
15th  inst.  at  6 p.m.  Paper,  “ Induction -Type  Synchronous 
Motors.”  By  L.  H.  A.  Carr  (Member.) — At  the  next  meeting 
of  the  Association  of  Engineers-in-Charge  at  St.  Bride’s  Institute, 
Bride  Lane,  Fleet  Street,  E.C. 4,  a paper  will  be  read  on  December 
14,  at  7.30  p.m.,  by  Major  W.  Gregson,  B.Sc.  (Eng.),  on 
” Utilisation  of  Exhaust  Gases  from  Internal  Combustion 
Engines.” 

Cattle  Shew. — At  the  Smithfield  Club  Show  which  has  been 
held  during  the  present  week  at  the  Agricultural  Hall,  Islington, 
there  were  as  usual  a very  large  number  of  exhibits  of  engines 
and  tractors  and  other  machinery  directly  suitable  for  farming 
and  agricultural  apparatus  generally.  Many  of  the  engines 
were  of  the  small  type  which  can  also  be  utilised  for  electric 
lighting,  and  such  well-known  firms  as  Blackstone,  Petter, 
Robey,  Ruston,  Hornsby,  Amanco,  etc.,  were  all  doing  their 
best  to  book  orders.  In  Addition  there  were  numerous  exhibits 
by  firms  who  specialise  in  belting,  oils  and  accessories  for  engineer- 
ing use,  including  Messrs.  W.  H.  Willcox  & Co.,  Ltd.,  Hobdell, 
Way  & Co.,  Ltd.,  etc.  We  can  recommend  electric  lighting 
contractors  to  make  a point  of  visiting  this  show  each  yeai  ; they 
are  nearly  certain  to  find  something  of  engineering  interest  which 
might  be  of  direct  business  value. 

Bearing  Combine. — Messrs.  Bostock  & Brand  ey,  power 
transmission  engineers  of  Netherton,  Huddersfield,  have 
now  combined  interests  with  Messrs.  Joshua  Buckton  & Co., 
Ltd.,  of  Leeds,  for  the  manufacture  of  all  types  of  gearing  to 
their  designs  and  specifications.  This  old  established  firm  enjoys 
exceptional  manufacturing  facilities,  together  with  a long 
experience  in  the  production  of  high  class  gearing.  Bostock  and 
Bramley,  on  their  side,  possess  an  intimate  knowledge  and 
unique  experience  of  the-*practical  applications  of  gearing  in  all 
branches  of  mechanical  ^engineering.  Their  internal  arrange- 
ments are  such  that  all  overlapping  is  eliminated,  the  work 
being  so  arranged  that  the  combination  will  enable  them  to 
produce  the  highest  class  of  power  transmission  units  on  a 
sound  commercial  and  economical  basis  consistent  with  the  best 
quality  of  material  anct  workmanship. 


Digitized  by  CjOoq  le 


December  16,  192J 


ELECTRICITY., 


h70 


DECEMBER  16.  1921. 


CONTENTS  PAG* 

A^New  Development  in  Motor  Starting  Panels  ...  ...  679 

Battery  Locomotives  ...  ...  ...  • ••  •••  680 

The  Centenary  of  the  Electric  Motor  ...  ...  ...  681 

Illuminated  Publicity  ...  • ...  •••  682 

Current  Topics  ...  •••  •••  •••  685 

Witton  Kramer  Electric  Pulley  Blocks  ...  ...  ...  686 

Elementary  Determinants  ...  ...  ...  •••  687 

Questions  and  Answers  by  Practical  Men  ...  ...  689 

The  “ Utility  ” Cooker  Radiator  690 

Colliery  Electrical  Supply  ...  ...  •••  •••  • 691 

Flood -Lighting  at  a Large  London  Store  691 

Various  Items  ...  ...  ...  •••  •••  •••  f)9^ 

Trade  Notes  ...  ...  ••  •••  •••  — ^92 


A NEW  DEVELOPMENT  IN  MOTOR  STARTING 
PANELS. 


The  satisfactory  operation  of  motor-driven  machines 
depends  so  greatly  on  the  performance  of  the  motor 
starter  which  is  adopted,  that  improvements  in  starter 
design  are  received  with  general  interest.  Particularly 
will  this  be  the  case  as  regards  the  adaptation  of  the 
drum  design  for  starter  service — a development  long 
contemplated  but  not  hitherto  brought  to  fruition. 

Where,  as  in  starter  practice,  resistances  have  only 
an  intermittent  rating,  .a  most  important  feature  of 
the  design  is  naturally  the  provision  of  a safeguard 
against  leaving  the  starter  handle  in  an  intermediate 
position  where  a portion  of  the  resistance  might  be 
in  circuit  for  long  periods.  In  the  faceplate  design 
of  starter,  this  safeguard  takes  the  form  of  a spring 
controlled  handle  which,  if  released  before  reaching 
the  44 full-on,”  flies  back  to  the  “off  ” position.  To 
this  end,  however,  there  must  be  no  abnormal  friction 
between  the  fixed  and  moving  contacts,  and  this  fact 
places  a limit  upon  tihe  possible  contact  efficiency 
with  this  design  of  starter. 

While,  therefore,  the  faceplate  type  has  in  general 
proved  a reliable  and  satisfactory  form  of  starter, 
much  attention  has  been  devoted  to  the  possibility  of 
adapting  for  starting  duty  the  drum  -design  so  success- 
fully employed  for  controller  service.  The  drum  con- 
•struction  secures  a self-aligning  contact  under  a con- 
siderable pressure  on  each  step.  Obviously,  however, 
if  at  is  to  be  employed  for  starting  duty,  there  remains 
the  problem  of  safeguarding  the  resistances  against 
being  in  circuit  for  any  length  of  time.  It  is  the 
solution  of  this  problem  which  is  the  most  interesting 
feature  of  the  new  drum  type  starting  panels  manu- 
factured by  Messrs.  Brook,  Hirst  and  Co.,  Ltd.,  of 
•Chester  (Fig.  1).  The  crux  of  these  designs  is  the 
patent  operating  handle  which  actuates  the  drum  and 
which  i$  of  the  ratchet  type,  thus  ensuring  “slow 
motion  ” operation.  The  required  safeguard  is  ob- 
tained by  a dual  motion,  which  merits  attention. 

Before  ratcheting,  the  handle  must  be  raised  vertic- 
ally through  an  angle  of  180  deg.  This  movement  closes 
the  “control  switch,”  consisting  of  a copper  disc  and 
two : fingers  at  the  far  encj  of  the  .barrel.  The  elec- 
trically operated  main  switch  is  thereby:  energised  and 


it  is  possible  to  commence  starting  the  motor  by 
ratcheting  forward  to  the  “ full-on  M position.  If  the 
handle  be  released  before  reaching  “full-on,”  i;  falls 
(being  spring  controlled)  to  its  normal  position  and, 
by  opening  the  “control  switch,”  breaks  the  main 
circuit.  The  electrically  operated  main  switch  cannot 
again  be  closed  unless  the  starter  barrel  is  ratcheted 
round  to  the  “start  ” position.  Normally,  of  course, 
the  starting  operation  would  be  completed  without  in- 
terruption until,  on  reaching  full-on,”  a stop  were  en- 
countered, when  the  handle  would  be  released.  The 


Fig.  1. — Drum  Type 
Starting  Panel,  for 
Variable  Speed  Motors. 


Fig.  3. — Contactor.  , 


Fig.  2. — Drum  Tyfe  Starter 
(without  Operating  Handle), 
* showing  Control  Switch. 


“ control  switch  ” would  thus  be  opened,  but  the  circuit 
would  be  maintained  by  an  auxiliary  drum  contact. 
On  again  raising  the  handle,  it  would  be  found 
possible  to  make  a single  forward  movement  to  “off  ” 
without  any  tedious  ratcheting  back  through  inter- 
mediate positions.  % , 

Such  are  the  principal  features  of  the  “ Rrookhirst  ” 
patent  ratchet  operating  handle ; it  remains  to 
describe  briefly  the  Drum  Type  Starter  whtch  it  has 
done  so  much  to  make  possible.  This  is  illustrated 
in  Fig.  2,  and  embodies  a drum  and  fingers  of  robust 
construction.  The  drum  is  ground  with  the  copper 
segments  in  position  so  that  the  latter  form  part  of  a 
true  cylinder  and  give  clean  and  even  contact  with 
the  fingers.  These  are  spring-controlled  and  are  thus 
self-aligning.  An  adjustable’  nut  provides  for  main- 
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taining  a constant  contact  - pressure  throughout  the 
life  of  the  finger.  The  finger  and  drum  contacts  are 
never  called  upon  to  break  the  full  current,  this  being 
always  effected  by  the  electrically  operated  main  switch. 
These  conditions,  coupled  with  the  “step-by-step  ” 
movement  of  the  ratchet  operating  handle,  ensnare  a 
long,  useful  life  for  both  drum  segments  and  finger 
contacts. 

A panel  such  as  that  illustrated  in  Fig  i,  comprises 
a drum  type  starter,  shunt  speed  regulator,  two  elec- 
trically operated  contactors,  two  overload  trips,  and 
double  pole  isolating-  switch.  The  shunt  regulator 
needs  little  description,  differing-  only  from  the  standard 
arrangement  in  that  it  is  screw-operated,  the  contacts 
being  arranged,  not  circularly,  but  in  two  parallel 
straight  lines.  This  secures  “slow  motion  ” operation 
and  economy  of  space.  The  two  contactors,  one  of 
which  is  illustrated  in  Fig.  3,  constitute  an  electrically 
operated  main  switch,  and  by  relieving  the  starter  of 
the  duty  of  breaking  the  main  current,  add  greatly 
to  the  reliability  of  the  apparatus.  They  also  permit 
unlimited  “inching  ” to  be  effected,  merely  by  raising 
and  lowering  the  starter  handle  or  by  pressing  an 
“inch”  button  fixed  near  the  operator.  Several 
“ stop  ” buttons  can  be  fixed  in  convenient  positions. 

In  conjuncton  with  two  solenoid  type  overload 


Fig.  5. — Door  Locking  Fig.  6. — Multiple  Lev  r 

Bar,  Interlocked  with  Type  Starting  Panel,  for 

Isolating  Sw-itch.  Constant  Speed  Motors. 


trips,  these  contactors  provide  the  equivalent  of  a true 
“free  handle,”  double-pole  circuit  breaker,  effective 
under  overload,  failure  of  supply,  interruption  of  the 
starting  operation  or  depression  of  the  “stop  ” button. 
The  overload  trips  are  fitted  one  in  each  pole,  the 
operation  of  either  being  sufficient  to  open  both  con- 
tactors. The  trips  are  adjustable  to  operate  at  any 
desired  percentage  overload  and  are  normally  arranged 
to  operate  instantaneously.  Alternatively  they  can  be 
fitted  with  an  oil  dashpot  as  shown  in  Fig.  4,  thus 
pioviding  a time  lag  which  may  be  adjusted  to  suit 
the  conditions  of  individual  applications. 

The  double  pole  isolating  switch  is  a feature  of 
considerable  importance,  permitting  as  it  does  the  in- 
stant isolation  of' the  motor,  ironclad  panel  and  remote 
controls.  It  is  so  interlocked  with  the  doors  that  it 
provides  complete  safety  for  the  operator.  Between 
the  glazed  doors  of  the  panel  is  fitted  a locking  bar 
illustrated  in  Fig.  5.  The  locking  cam  on  the  left  of 
the  panel,  is  mechanically  coupled  to  the  handle  of  the 
isolating  switch,  so  that  only  when  the  swdtch  is  “off  ” 
can  this  cam  be  in  a position  to  receive  the  projecting 
stop  on  the  locking  arm  and  allow  it  and  the  doors, 
to  be  opened.  When  the  isolating  switch  is  “off,”  the 
supply  side  and  main  terminals  are,  of  course,  istill 
“alive,”  but  these  parts  are  enclosed  in  an  inner  cham- 
ber, which  may  be  locked  and  sealed.  These  inter- 
locking arrangements  cannot  be  evaded,  short  of  their 
complete  and  permanent  removal,  so  that  it  is  prac- 
tically impossible  for  the  operator  to  come  into  contact 
with  “live”  parts. 

Panels  such  as  those  described  are  suitable  for 
motors  up  to,  say,  100  h.p.  at  200  volts.  For  larger 
motors  or  for  heavy  starting  duty,  the  panel  is  gener- 
ally similar,  but  comprises  a Multiple  Lever  Starter, 
as  shown  in  Fig.  6,  thus  completing  the  range  of 
hand  operated  starting  panels. 


BATTERY  LOCOMOTIVES  * 


By  James  Dalziel. 

Electric  shunting  locomotives  may  -be  either  operated 
from  overhead  wires  or  from  a self-contained  battery. 
Certain  limitatibns  imposed  by  the  battery  roughly  define 
the  respective  spheres.  Generally  speaking,  battery'  opera- 
tion is  most  suitable  for  yards  where  the  work  is  moderate 
and  fairly  uniform,  especially  where  fairly  long  lengths 
of  infrequently  wrorked  siding  are  involved.  In  such  cases 
baittery  locomotives  will  economically  replaae  horse  or 
capstan  shunting.  A probable  field  for  battery  traction  on 
electrified  main  lines  is  that  of  working  way-side  sidings 
with  a battery  tender  to  supply  the  main  line  locomotive. 
Some  branch  lines  may  be  worked  economically  with 
battery  locomotives.  Shunting  in  large  goods  yards  will 
probablv  be  best  effected  by  locomotives  combining  overhead 
conductor  with  battery  supply,  the  battery  dealing  with 
the  lightly  worked  sidings.  Where  the  obstruction  of  an 
overhead  wire  is  objectionable,  as  on  quay  sides,  battery 
operation  is  the  only  form  of  electrte  traction  possible. 

Supply  by  battery  alters  for  the  worse  the  operating 
characteristics  of  an  electric  locomotive,  especially  as  re- 
gards overload  capacity.  Straight  battery  working  is  not 
suitable  for  heavily  worked  sid?ngs,  or  those  out  of  which 
an  occasional  heavy  lift  has  to  be  made,  and  the  same 
applies  to  lines  having  heavy  gradients,  or  requiring 
at  certain  hours  specially  heavy  trains  to  be  handled. 

* Abstract  of  Paper  discussed  at  the  Engineering  Conference 
1921  (Inst,  of  Civil  Engineers). 
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In  such  cases  overhead  conductors  should  be  used ; undue 
increase  in  battery  capacity  and  weight,  or  the  provision 
of  special  types  prohibitively  enhances  cost.  Mid-day 
boosting  charges  are  adverse  to  the  life  of  all  batteries 
of  whatever  type.  t 

Many  existing  sidings  where  locomotive  operation  may  be 
contemplated  are  equipped  'with  turntables.  If  it  is,  as 
it  may  be  impossible  to  substitute  points  for  these,  a 
capstan  may  be  fitted  to  the  locomotive,  so  as  to  enable  it 
to  pass  over  such  turntables  and  itito  the  sidings  they 
serve. 

The  dimensions,  weight  and  capacity  of  locomotives 
naturally  vary  in  accordance  with  the  work  to  be  performed. 
A locomotive  built  by  the  Midland  Railway  in  1913  to 
supersede  horse  shunting  in  a London  coal  yard,  is  as 
follows  : — 


Weight  

Draw-bar  pull  ... 

Normal  load 

Maximum  load 
Speed  ... 

Unloaded  speed 
Yard  capacity 
Average  weight  per  haul 
,,  length  of  haul 
Annual  ton  miles  ... 


17  tons  7 cwts. 

6,400  lbs.,  max. 

8 loaded  wagons  (90  tons). 
12  wagons. 

7 miles  per  hour, 
about  12  miles  per  hour. 

,,  100  wagons. 

„ 30  tons. 

„ 50  yards. 

,,  45,000  (excluding  loco- 

motive weight). 


Design  and  Construction.— Standard  wagon  parts  can 
in  general  be  used.  Hand  brakes  are  sufficient.  Special 
attention  is  requiVed  to  battery  box  ventilation  and  insula- 
tion. The  Midland  locomotive  is  mainly  built  up  of 
io-ton  wagon  parts.  The  brakes  are  screw  operated, 
working  on  a special  brake  drum  to  avoid  undue  wear 
on  ivre  brakes  owing  to  grit.  A rheostatic  brake  is  also 
regularly  used. 

Motors. — Motors  should  be  wound  specially  for  low  speed 
and  single  reduction  gear.  The  Midland  locomotive 
motors  are  of  22  h.p.  at  220  revolutions  per  minute,  nose- 
suspended  and  spur  geared  15-68. 

Controller.— A single  controller  is  fitted  in  the  driver’s 
cab,  it  being  of  ordinary  tramway  type  with  rheostatic 
brake  as  aforesaid. 

Batteries. — Special  batteries  of  the  road  vehicle  type 
are  unnecessary  for  rail  traction.  Where  the  use  of 
battery  in  preference  to  conductor  supply  is  justified,  a 
flat  plate  tvpe  batterv  is  sufficiently  good  for  the  service, 
and  it  is  anticipated  that  battery  contractors  will  guarantee 
such  batteries  for  up  to  10  years  at  an  annual  charge  of 
about  10  per  cent,  to  15  per  cent  of  first  cost.  On  the 
Midland  engine  the  battery  is  by  the  D.P.  Battery  Co., 
consisting  of  108  train  lighting  type  cells  in  wooden 
boxes  lead  lined,  the  capacity  being  300  ampere  hours  at 
the  10  hour  rate. 

Charging.— Charging  arrangements  should  be  sufficiently 
automatic  to  enable  technically  unskilled  labour  to  be 
normally  employed.  In  the  Midland  case,  charging  is 
done  from  the  Corpn.  mains  through  a motor-generator ; 
the  generator  is  wound  with  shunt  and  reverse  series 
coils,  so  that  the  maxi'mum  voltage  that  can  be  impressed 
on  the  batterv  is  about  2.6  per  cell  with  10  amperes  only 
passing,  while  with  70  amperes  passing  the  voltage  becomes 
only  2.1  volts  per  cell.  The  shunt  coil  can  be  adjusted  by 
field  regulation,  so  as  to  bring  up  the  voltage  to  2.7  per 
cell  for  gassing  charges,  which  are  given  periodically  under 
skilled  technical  supervision. 

Working. — In  a self-contained  yard  such  engines  can  be 
driven  by  yard  staff,  who  can  also  perform  other  duties. 
If  the  engine  has  to  work  on  to  or  across  the  main  line 
a qualified  driver  would  have  to  be  employed. 

Operating  Results.— The  energy  consumption  of  battery 
locomotives  is  necessarily  high,  the  actual  consumption 
varyfrig  according  to  the  "nature  of  the  service.  In  addi- 
tion to  the  normal  losses  bv  frequent  stop9  and  braking, 
there  are  the  special  losses  in  the  battery  and  charging 


plant.  In  the  Midland  case  the  energy  consumption 
measured  at  the  Corpn.  meter  averages  about  100  watt 
hours  per  ton  mile.  The  over-all  efficiency  is  about  50  per 
cent.,  i.e.y  a battery  locomotive  consumes  about  double  the 
energy  of  a conductor-suppjied  locomotive  on  the  same 
work.  On  the  other  hand,  rail  bonding  in  yards  presents 
some  difficulties;  moreover,  in  most  casks  an  earthed 
return  is  not  permissible  ; motor  generator  losses  are  thu9 
inevitable  unless  double  overhead  wires  are  used. 

Costs. — A locomotive  of  the  type  and  capacity  shown 
would  cost,  pre-war,  approximately  ^900,  with,  say,  about 
£200  additional  for  charging  plant. 

'This  locomotive  replaced  five  horses  and  four  men  pre- 
war, the  annual  value  of  which,  at  to-day’s  prices  is  about 

1,600.  The  working  cost  of  the  locomotive  for  the  year 
1920  was  about  ^400 ; adding  provision  for  battery  renewal, 
interest,  and  depreciation  at  to-day’s  prtees  and  rates, 
the  total  cost  amounts  to'  about  ^800,  so  that  in  similar 
conditions  such  an  engine  could  be  installed  to-day  to  save 
£800  per  annum  over  horse  shunting. 


THE  CENTENARY  OF  THE  ELECTRIC  MOTOR. 


In  his  presidential  address  to  the  Bristol  Association  of 
Engineers,  at  the  opening  of  the  present  session,  Prof. 
David  Robertson  (Merchant  Venturers  Technical  College, 
Bristol  University),  dealt  very*  Completely  in  chronological 
sequence  with  the  development  of  dynamo  electric  machines 
since  1821  (just  one  hundred  years  ago)  when,  on  Septe’mber 
3rd,  Michael  Faraday  was  first  able  to  make  a current- 
carrying  wire  revolve  continuously  round  a magnet  pole, 
and  a magnet  revolve  round  a current-carrying  wire. 

Until  1883,  however,  when  John  Hopkinson,  who  had  in 
the  previous  year  been  appointed  consulting  engineer  to  the 
new  English  Edison  Co.,  had  so  modified  existing  design 
that  the  first  dynamo  ever  constructed  according  to  calcula- 
tion for  a definite  output  was  completed  by  Mather  and 
Platt,  but  little  progress  had  been  made. 

Particulars  of  this  machine,  the  famous  M Edison-Hopkin- 
son”  dynamo,  seem  to  have  been  published  in  the  autumn 
of  1883,  and  caused  an  entire  revolution  in  the  art  of  dynamo 
design.  In  his  classical  paper  of  1886,  Hopkinson  gave 
full  details  of  this  machine  and  of  his  methods  of  calcula- 
tion, and  also  particulars  of  another  famous  type,  the 
“Manchester”  machine,  also  designed  by  him  for  Mather 
and  Platt.  In  both  cases  details  seem  to  have  become 
generally  known  before  Hopkinson ’s  paper  itself  was  pub- 
lished. His  1885  paper  on  the  magnetisation  of  iron  gave 
the  data  necessary  for  -the  calculations;  these  two  papers 
together  with  his  earlier  papers  of  1879,  1880,  and  1883, 
supplemented  by  Kapp’s  paper  of  1885,  put  the  design  of 
dynamo-electric  machines  on  a thoroughly  sound  footing. 
It  was  during  this  period  that  the  practice  of  coupling 
dyna'mos  diroctlv  to  high-speed  engines  was  developed  in 
this  country  long  before  it  was  adopted  elsewhere. 

Although  multipolar  types  were  used  by  many  of  the 
early  designers,  the  advent  of  the  modern  pattern  may  be 
dated  from  1888,  when  C.  E.  L.  Brown  constructed  his  well- 
known  machine.  Since  that  time  development  has  mainly 
been  in  the  improvement  of  details,  in  reducing  the  aSnount 
of  material  required  for  a given  output,  in  pushing  up  the 
size  and  speed,  and  in  bettering  commutation.  In  the 
perpetual  struggle  to  get  the  utmost  out  of  each  ounceof 
material,  and  to  meet  the  ever-growing  demand  for  size 
and  speed,  many  old  inventions  which  failed  to  find  adoption 
at  the  time  of  their  inception,  because  they  were  not  re- 
quired for  the  small  machines  of  ‘moderate  duty  then  built, 
have  come  into  their  own.  Thus,  the  carbon  t>rush,  intro- 
duced by  'Forbes  in  1885,  is  now  universal ; the  commutating 
pole  of  Menges  (*884)  is  nearly  so;  and  the  elaborate  com- 
pensating winding  of  Ryan  (1892)  is  an  absolute  necessity 
for  the  largest  generators  built  for  turbine  driving.  Even 
then,  the  limiting  size  for  a direct-current  generator  is 
many  times  smaller  than  for  an  alternating  current  one. 
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ILLUMINATED  PUBLICITY. 

By  means  of  a ioo  watt  Osram  gas-filled  lamp  in  a new 
type  of  projector  called  by  the  General  Electric  Co.,  Ltd., 
of  Magnet  House,  Kingswav,  W.C.2,  the  “Atrax,”  very 
effective  advertising  designs  aid  announcements  can  be 
cheaply  displayed.  The  design  or  announcement  is  on  a 
slide,  like  a magic-lantern  slide,  and  can  be  projected  at 


any  angle  on  to  screen,  wall,  ceiling,  floor,  footpath,  etc., 
and  can  be  adjusted  to  any  dia.  between  about  5 in.  and 
4 ft.  The  dimensions  of  the  Atrax  are:  ht.,  19J  in.  ; length 
of  projection  tube,  17J  in.  ; dia.  of  tube,  4 in.  The  weight 
is  about  8 lb.  Thus  :t  will  be  seen  that  the  device  is  of  very 
considerable  advertising  value,  especially  as  the  brilliance 
of  the  image  is  sufficient  to  make  it  visible  in  diffused  day- 
light. The  illustration  shows  the  projector,  and  indicates 
how  it  can  be  made  to  project  in  any  desired  direction. 


ELECTRICITY  IN  MINES  AND  QUARRIES. 


The  second  part  of  the  Annual  Report  of  H.M.  Chief 
Inspector  of  Mines,  which  has  now  been  issued  (H.C.  23^  of 
1921),  shows  that  the  use  of  electricity  at  coal  mines 
for  all  purposes  continues  to  expand.  Last  year  the  horse- 
power of  motors  installed  both  above  and  below'  ground 
aggregates  1,082,822  in  mines  under  the  Coal  Mines  Acts, 
and  20,045  in  mines  under  the  Metalliferous  Mines  Acts. 
Three  fifths  of  the  total  was  employed  below  ground,  mainly 
in  pumping  and  haulage.  Electric  winding  absorbs  rather 
less  than  one-eighth  of  the  horse-power  of  motors  installed 
on  the  surface.  Of  the  total  n-umber  of  mechanical  coal- 
cutters in  use,  three-sevenths  eVnployed  the  electrical  drive, 
and  three-fifths  of  the  mineral  cut  bv  machines  was  obtained 
in  this  way.  More  than  one-half  the  51,903,450  shots  used 
for  blasting  in  coal  mines,  were,  fired  electrically.  Electric 
safety  lamps  in  use  numbered  245,900,  while  of  the  635,127 
flame  safety  lamps  in  use,  two-thirds  were  fitted  with 
electric  igniters.  A Miners’  Lamp  Committee  appointed 
originally  by  the  Horne  Secretary  has  been  re-appointed  by 
the  Secretary  for  Mines,  by  whom  its  terms  of  reference 
were  extended  to  deal  with  the  improvement  of  miners’ 
lamp^,  desirable  alterations  in  methods  of  testing  and 
approving,  lamps,,  maintenance  of  lamps  in  a safe  and  effi- 
cient condition,  and'  safeguarding  the  general  use  of  safety 
la’rnps  which  give  no  indication  of  the  presence  of  inflafinm- 
abie . or  noxious  gases. 

- There  >veye  ten  deaths  .'reported'  in  1920  as  due  to  the  use, 
pi  electricity  ,in  and  about  coal  mines,  seven  of  which 
. occurred  on , the  surface..  The  ne\\‘  Regulations,  to  which 
. reference  has.  already  been  made,  apply  the  Underground 
Electricity  Regulations,  with  certain  .modifications,  to  appar- 
atus employed  above  ground.  • 1 . , t 

The  number  of  mechanical  coal  cutters  in  use  was  5,073, 
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and  30,746, 274  Ions  of  minerals  (chiefly  coal,  but  including 
small  quantities  of  ironstone,  fireclay,  and  ganister)  were 
obtained  at  760  mines  by  the  use  of  these  machines. 

In  the  year  1910  less  than  b per  cent,  of  the  coal  mined 
was  obtained  by  machines,  compared  with  13.2  per  cent, 
in  1920.  The  average  output  pf  minerals  by  machines  of 
the  disc,  bar,  and  chain  types  was  8,441  tons  per  machine, 
as  compared  with  an  average  of  only  2,137  Ions  bv  per- 
cussive machines. 

As  regards  accidents  it  is  interesting  to  note  that,  taking 
all  factors  into  consideration,  there  has  been  a notable 
reduction. 


DIARIES  FOR  1922. 

We  have  received  from  Charles  Letts  and  Co.  (South- 
wark Bridge  Buildings,  S.E.i)  a number  of  diaries  for 
- 922.  These  diaries  form  part  of  a large  series  which  is 
probably  the  finest  ever  published — in  various  wavs  little 
improvements  have  been  made,  and  one  especiallv,  the 
monthly  index  in  the  pocket  diaries,  is  most  useful,  and 
will  doubtless  be  much  appreciated.  Charles  Letts  have 
given  much  thought  to  the  diary  requirements  of  various 
specialised  sections  of  the  community  since  1816,  and  the 
Business  Man’s  Diary  for  1922  (4  ins.  by  2J  ins.)  will  be 
found  convenient  for  the  majority  of  busy  people  as,  in 
addition  to  the  diary  space  there  is  in  it  a lot  of  very  useful 
information  such  as  postage  and  parcel  rates,  licences  and 
stamp  duties,  legal,  metric  and  British  weights  and  mea- 
sures, first  aid,  business  abbreviations,  miscellaneous  en- 
gineering, income  and  interest,  sporting,  etc.  Other  pocket 
diaries  have  been  specially  prepared  to  meet  the  needs  of 
such  diversified  classes  as  boy  scouts,  poultry  keepers, 
sportsmen,  and  motorists,  and  for  ladies  there  is  among 
others  the  House  Wife’s  Diary  and  Shopping  Companion. 

Charles  Letts  have  also  an  excellent  selection  of  loose 
leaf  books  in  all  sizes,  and  a wide  range  of  scribbling 
diaries  complete  with  much  useful  information,  pocket 
note  books,  and  calendars. 

Messrs.  I).  Harper  and  Co.,  Ltd.,  the  diary  specialists 
of  258-262,  Holloway  Road,  London,  N.,  have  sent  us  a 
copy  of  their  Pocket  Diary  and  Engagement  Book,  No. 
597,  of  the  Cromwell  Series.  In  addition  to  a useful 
diary  of  the  vest  pocket  size,  it  contains  thirty-six  pages 
of  good  commercial  information  and  data,  on  the  subject 
of  such  items  as  licences,  commercial  phrases,  the  addresses 
of  the  Consulates  in  London  of  foregin  countries,  nautical 
measures,  and  useful  addresses  for  commercial  firms,  which 
should  prove  of  value  to  all  engaged  in  business. 


“ Calvert’s  Mechanics’  Almanack  for  1922,”  contains, 
in  addition  to  the  usual  matter  of  an  Almanack,  a very 
large  amount  of  practical  technical  and  industrial  know- 
ledge, and  we  can  recommend  it  to  all  our  readers  as  being 
remarkably  good  value  for  the  small  sum  of  6d.  at  which  it 
is  priced. 


Rathminw. — At  the  last  monthly  meeting  of  the  Rathmines 
U.C.,  the  chairman  (Mr.  William  Ireland,  J.P.)  presiding, 
alarming  statements  were  made  regarding  the  condition  of  the 
Council's  electric  lighting  plant,  which  was  stated  to  be  unable 
to  supply  any  more  current  in  the  township.  The  matter  arose 
on  a recommendation  of  the  Lighting  Committee  that  steps  be 
taken  to  extend  the  electricity  undertaking  by  the  installation 
of  a 750-kilowatt  steam  turbine  at  an  estimated  cost  of  £30,000. 
Mr.  Russell,  who  moved  the  adoption  of  the  recommendation, 
said  that  they  were  bound  to  extend  the  undertaking,  or  they 
could  no  lofhger  supply  consumers  with  current.  Mrs.  , Kent 
proposed  postponing  the.  recommendations  for  six  months.  In 
the  course  of  further  discussion,  it  was  stated  that  there  were 
proposals  being  discussed  for  obtaining  power  by  harnessing 
the  Liffey,  but  that  although  the  experts  were  hopeful,  it  would 
take  a lohg  tiifte  to  accomplish  it.  Nine  voted  for  the  amend- 
ment and  ninej  against— one  member  not  voting.  The 
chairman  gave  his  casting  vote  against  the  amendment,  which 
was  defeated,  and  the  recommendation  was  passed. 
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PORCELAIN 

CONNECTORS 

The  Brass  connectors  fit 
snugly  into  English  rVttreous 
bodies,  made  by  a [new  pro- 
cess which  ensures  uniformity. 
Brass  Parts  and  Screws 
machine-made  — no  rolled 
threads,  thoroughly  well  pro- 
tected. Diameter  of  screw  - 
hole  13-64  in. — no  specially 
small  screw-driver  required. 
Every  part  a perfect  fit. 
T hey  save  labour.  Write 
for  samples  and  prices. 

PRICES 

REDUCED. 


1/m 

zLl 


When  you  want 

Electrical  Accessories 

Remember 


There  is  a vast  difference  between  the  duties  squired  = 
of  electrical  accessories  used  in  both  domestic  and  in-  = 
dustrial  installations  to-day  and  a year  or  so  back.  = 

The  increasing  use  of  portable  and  semi-portable  =| 
appliances  make  careful -Selection  in  even  the  simplest  = 
fitting*:-  or.  accessory  imperative.  Even  the  lighting  in  ;= 
‘ many  instances  makes  this  care  desirable.  The  surest  = 
vVay  to  make  goodwill  is  for  nothing  to  go  wrong'-with 
the  jobs  you  do.  . ^ — 

We  can  help  you  by  supplying  material  which  has  a == 
reputation  for  good  reliable  service — why  not  send  your  EEE 
next  order  or  enquiry  to — * = 


118  120,  Charing  Cross  Road,  LONDON,  W C.2 
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ELECTRICITY 


IN  THE  COUNTRY  HOUSE. 

Country  homes,  clubs,  hotels,  etc.;  in  isolated  places  can 
have  all  the  comforts  of  Electric  Light  ancl  Power  from 
small,  self-contained  pfcmts. 

The  battery  carries  the  burden  of  the  load  on  these  plants. 
It  is  the  heart,  the  Vitals,  the  mainstay  of  the  whole  system. 

Get  the  right  battery  first  time.  Chloride  batteries  are 
specially  designed  foi  this  work.  The  largest  factory  in  the 
kingdom  making  Storage  Batteries  only,  and  the  widest 
organisation  for  the  care  of  batteries  in  service  is  at  the  back 
of  every  Chloride  battery  sold. 


ELECTRICAL  STORAGE 
COMPANY  LIMITED* 


Clifton  Junction, 

Manchester. 


57,  Victoria  St., 

London,  S.W, 
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ADOPT  THE  BEST  PRACTICE  

BY  INSTALLING 

HART  BATTERIES 


HIGH  EFFICIENCY 
LONG  LIFE 

EASY  TO  MAINTAIN. 


Hart  Batteries  have  distinct  advantages  ovei  all 
other  makes.  The  superiority  of  Hart  Cell* 
is  responsible  for  their  extensive  use  in 
^ central  Stations,  Private  Installa- 
tions  and  general  purposes 
of  all  kinds 


LOW  C08T  OF  UPKEEP 
STEADY  LIGHTING 

FREEDOM  FROM 

BREAKDOWN. 


HART  ACCUMULATOR  CO.,  LTD 

MARSHGATE  LANE,  STRATFORD.  LONDON,  E.  15. 


Branch  Offices  at — 

London 36,  Victoria  St.,  S.W.i.  Birmingham  ..  30,  Lincoln’s  Inn. 

174,  Corporation  St. 

Glasgow 107,  Wellington  Street.  Bristol  ..  37,  Victoria  Street. 

Manchester  ..  ..  4,  Victoria  Bridge.  Belfast  ..  Scottish  Temperance 

Bldgs.,  Donegall  Square. 


The  N.C.S.“IDEAL”  AMMETER 

For  Large  Power  Producers  and  Users. 

This  instrument  is  not  the  usual  moderate-priced  commercial  ammettcr.  It 
is  something  altogether  superior.  It  costs  us  more  to  make — and  will  cost 
you  more  to  buy — but  it  will  stand  a momentary  sixty-fold  overload.  It  is 
extraordinarily  dead-beat  owing  to  its  special  construction.  Incidentally  it 
has  the  lightest  movement  of  its  size  on  the  market.  The  pivots  are  easily 
removable  for  repolishing.  The  scale  is  approximately  logarithmic,  so  that 
an  overload  of  double  the  normal  current  can  be  observed,  and  at  the  same  time 
the  regular  scale  reading  is  not  impaired.  This  instrument  is  spring-controlled 
and  can  be  read  in  anv  position.  It  is  housed  in  an  8'  dial  open-fronted  case  to 
match  our  “ IDEAL  ’*  “ Power  Factor  Indicator  ” and  “ Rotary  Synchroniser.” 
These  instruments  are  also  IDEAL.” 

REDUCED  PRICES  ON  APPLICATION 

N ALDER  BROS.  & THOMPSON,  Ltd., 
•7a,  Dalston  Lane,  Dalston,  LONDON,  E.8. 

Telegrams : Telephone; 

" OCCLUDE  KINLAND,  LONDON."  DALSTON  2365  (3  lines) 

Agents. — Fredk.  S.  Lee,  38,  Market  Street,  Sydney,  N.S.W. 

Balmer  Lawrie  and  Co.,  Calcutta. 

Greaves,  Cotton  and  Co.,  1,  Forbes  Street,  Bombay. 

Samuel  Brown,  Ltd.,  Johnston  Street,  Wellington,  New  Zealand. 

Ernest  Demoly,  43,  Rue  de  Trevisc,  Paris. 


UNION 

CABLES 


//  BITUMEN  \ 
RUBBER  ' 
AIR-SPACE 

UNION  CABLE  C?  L7 

Dagenham  Dock. 

ESSEX. 


Telephcna:* 

Rainham  23. 
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TO  OTJK  MUBBR. 

Rlxctbicxty  U published  every  Friday,  and,  if  ordered,  is  on  sale  at  the 
principal  Railway  Station  Bookstalls  and  Newsagents  on  that  day.  Zt 
hu  a vary  large  sale  throughout  the  United  Kingdom,  as 
well  as  in  the  British  Colonies  gnd  Abroad. 

The  Bditor  does  Biot  hold  himself  responsible  for  opinions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identify  himself  with 
their  views. 

Questions  to  which  an  answer  is  required  most  be  accompanied  by  a 
2d.  stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer 
will  probably  appear  in  the  paper. 

New  advertisements  for  the  displayed  columns  and  alterations  to 
existing  ones  must  reach  the  publishing  office  not  later  than 
the  first  post  Tuesday  morning,  in  order  to  be  in  time  for  the 
issue  of  the  following  Friday.  This  is  important.  Rate  quoted  on  appli- 
cation. Subscription : 17a.  6d.  a year,  9s.  half-year,  4s.  6d.  a quarter  in 
advance,  postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  S.  Rentbll  asd  Co.,  Ltd., 
96*89,  Maiden  Lane,  London,  W.C.2.  Telephone,  No.  2460  Gerrard. 


Current  Topics. 


In  spite  of  their  admitted  drawbacks,  great  cost 
and  increasing  unsuitability  for  busy  city  thorough- 
fares, it  is  extraordinary  how  some 
Tramways  a municipal  authorities  still  attempt  to 
Fetish;  sponsor  tramway  extensions,  regard- 
less of  expense  and  the  general 
opinion  of  the  ratepayers.  Among  other  cities,  Liver- 
pool is  perhaps  entitled  to  pride  of  place  for  the 
vigour  with  wihich  the  exponents  of  tramwey  exten- 
sions conduct  their  campaign  in  the  face  of  equally 
strenuous  opposition.  This  enthusiasm,  although 
misplaced,  is  the  more  noteworthy  by  virtue  of  the 
fact  that  Liverpool’s  present  tranvway  service  has  so 
little  to  its  credit  in  the  matter  of  affording  a reliable 
and  convenient  means  of  getting  about  the  city. 


Just  now  there  is  a local  movement  on  foot  lor 
considerable  expenditure  on  extensions  of  the  Liver- 
pool tramways,  involving,  among  other  things,  an 
encroachment  upon  certain  of  the  parks,  through 
which  it  is  proposed  to  carry  some  of  the  projected 
hew  tracks.  The  proposals,  wihich  involve  an  initial 
expenditure  of  jQ 280,000  on  permanent  way  alone,  are 
to  come  before  the  City  CounciLon  December  21st, 
and  the  Middle  Classes  tUnion,  representing  a con- 
siderable body  of  Liverpool  ratepayers,  is  up  in  arms 
and  promoting  public  meetings  of  protest  against  such 
an  ill-considered  project.  It  will  be  recalled  that 
motor-omnibus  services  have  been  fried  in  Liverpool, 
with,  it  is  alleged,  ill  success,  a considerable  financial 
loss  having  been  incurred  over  the  trial  period.  The 
reasons  underlying  the  failure  of  Liverpool’s  motor- 
’bus  venture  were  fairly  obvious  to  the  observant,  and 
I referred  to  some  of  the  contributory  causes  in  my 
notes  at  the  time. 


Evidently  to  support  the  tramways  propaganda,  the 
city  engineer,  Mr.  J.  A.  Brodie,  recently  lectured  in 
Liverpool  on  motor-omnibus  limitations.  He  contended 
that  unless  there  was  some  very  considerable  advance  in 
motor-omnibus  construction  and  carrying  capacity 
beyond  what  was  at  present  in  sight,  an  improved  and 
quickened  tramway  system  on  the  most  up-to-date 
track  need  not  fear  the  competition  of  the  motor- 
omnibus  or  of  the  electric  train  for  distances  of  from 
three  to  eight  miles.  As  all  improvement  in  street 
pavement  was  in  the  direction  of  smooth  surfaces,  no 
heavily  loaded  motor-omnibus  would  be  able  to  travel 
at  the  high  average  speed  of  the  tramway  car  and 
the  train  unless  it  were  provided  with  a track  to  itself. 


Even  then  it  would  be  somewhat  doubtful  if  the 
vehicle  would  decelerate  quickly  and  safely  unless 
guided  in  some  way  by  projections  above  the  track 
surface  which  would  protect  it  against  the  evil  of 
side-slipping  and  skidding*at  high  speeds. 

We  must  credit  Mr.  Brodie  with  being  an  idealist 
on  the  subject  of  tramway  services,  and  al3b  with  the1 
inception  of  the  fenced  off  sleeper  track  tramway 
system  which  he  has  assisted  in  developing  on  the 
outskirts  of  Liverpool,  and  'which,  it  would  appear, 
is  also  projected  for  certain  of  the  extensions  now 
contemplated.  This  fencing  off  of  the  tramway  track, 
and  laying  of  the  permanent  way  on  sleepers,  at  once 
brings  the  tramways  into  the  category  of  light  rail- 
ways, and  allows  the  cars  to  maintain  a much  higher 
average  speed,  inasmuch  as  there  is  no  danger  to 
other  traffic,  and  little  or  no  obstruction  of  the  high- 
way. As  such  it  is  to  be  commended ; but,  unfor- 
tunately, the  system  is  not  applicable  to  thei  busier 
city  thoroughfares,  where  most  need  is  felt  for  a quick 
and  frequent  service,  and  where  the  ordinary  tramway, 
with  its  costly  buried  track  and  central  position,  is  a 
constant  menace  and  obstruction  to  independent 
traffic. 


It  is  in  his  criticism  of  the  motor-omnibus  that  Mr. 
Brodie  discloses  such  an  astounding  lack  of  discern- 
ment, and  one  is  prompted  to  wonder  whether  he  has 
ever  visited  London,  or  travelled  on  a L.G.O.C. 
Vehicle.  In  London,  motor-omnibuses  have  passed 
through  all  the  ills  referred  to  by  Mr.  Brodie,  long 
since,  and  emerged  triumphant.  They  admittedly 
yield  a quick,  cheap,  and  extremely  flexible  service, 
with  the  minimum  of  obstruction  of  busy  thorough- 
fares. Mr.  Brodie  refers  to  the  carrying  capacity 
of  omnibuses  as  if  they  were  directly  comparable 
with  tram-cars.  No  such  comparison  is  neces- 
sary ; thanks  to  its  lower  prime  cost  and  the 
facility  with  which  it  can  be  put  on  a congested  route 
during  rush  hours,  and  as  readily  removed  at  periods 
of  lessened  traffic,  the  individual  motor-’bus  need  not 
accommodate  anything  approaching  the  number  of 
passengers  which  are  daily  packed  into  the  average 
tram-car,  to  their  Considerable  discomfort. 


It  is  impossible  to  concentrate  a number  of  tram- 
cars  at  busy  centres  to  deal  with  rush-hour  traffic. 
They  are  tied  to  their  tracks;  and  often  have  to  travel 
considerable  distances  from  the  car  sheds  to  reach  the 
pick-up  stations,  returning  over  the  same . lengthy 
routes  when  the  time  comes  for  their  withdrawal  from 
service.  There  is,  and  can  be,  no  favourable  com- 
parison between  the  two  systems  in  point  of  first 
cost,  maintenance,  and  general  efficiency  of  passenger 
carrying.  The  records  of  the  London  General 
Omnibus  Company  constitute  an  unanswerable  argu- 
ment when  it  comes  to  a comparison  of  the  two 
systems.  What  has  been  accomplished  in  London 
with  the  moitor-omnibus  can  be  accomplished  else- 
where, given  the  will  and  the  organisation.  To  spend 
thousands  of  pounds  on  a tramway  track,  when  thd 
same  sum  would  purchase  dozens  of  efficient  motor- 
’ buses  and  ensure  a far  less  costly  and  more  reliable 
service,  is  a retrograde  step,  and  it  is  scarcely  to  hef 
wondered  at  that  the  Liverpool  tramway  magnates 
have  aroused  a hornets*  nest  by  their  proposals. 
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One  sympathises  with  the  inhabitants  of  Carmarthen 
over  their  lack  of  electric  light  and  power,  following 
the  practical  destruction  of  the  local 
The  power-station  by  fire.  These  mishaps, 

Carmarthen  even  when  unattended  by  loss  of  life 

Fire.  or  injury  to  individuals,  are  to  be 

deprecated,  owing  to  the  harm  they 
do  in  the  supply  industry  by  disturbing  public  con- 
fidence in  the  reliability  of  electricity  supply.  In 
the  Carmarthen  disaster,  if  the  lay  Press  reports 
are  trustworthy,  a most  curious  fact  is  disclosed,  viz., 
that  from  midnight  to  the  morning  shift  there  would 
be  no  one  on  duty  at  the  power-station,  not  even  a 
night  watchman  or  shift  engineer. 


The  absolute  desertion  of  an  important  power- 
station  at  night,  just  at  the  time  when  it  is  most 
depended  upon  for  lighting  services  in  particular, 
sounds  incredible,  and  on  reading  the  report  in  the 
Western  Mail  I at  once  doubted  the  accuracy  of 
the  statement.  One  is  accustomed  to  associate  all 
such  public  utilities  as  gas,  water  and  electricity 
supply  with  the  very  necessary  attentions  of  a night 
shift  during  the  hours  of  darkness,  and  to  learn  that 
there  are  main  supply  stations  which  are  left  to  look 
after  themselves  is  somewhat  of  an  eye-opener.  The 
Carmarthen  fire  was  first  noticed  soon  after  one  a.m. 
by  a policeman,  and  subsequently  by  people  returning 
from  a dance  in  the  small  hours.  It  is  conoeivable 
that  had  there  been  even  one  man  in  attendance 
throughout  the  night  the  outbreak  would  have  been 
stiffled  at  the  beginning,  and  the  destruction  con- 
siderably lessened,  or  even  prevented  altogether.  In 
tihe  circumstances  it  would  be  interesting  to  learn  how 
many  other  electricity  supply  works  are  left  to  look 
after  themselves  at  night. 

London  readers,  and  more  particularly  those  living 
in  or  hailing  from  the  old  parish  of  Clerken well,  will 
be  delighted  to  hear  that  Mr.  Samuel 
Congratulations.  Insull,  the  president  of  the  mighty 
Commonwealth  Edison  Company  of 
Chicago,  has  accepted  the  invitation  to  be  the  first 
Cyrus  Fogg  Brackett  Lecturer  at  Princeton  -University. 
Mr.  Insull  was  born  in  Clerkenwell,  and  is  one  of  the 
many  Englishmen  who  have  made  good  in  the  elec- 
trical industry  in  the  United  State.  Dr.  Edward  Weston 
is  another,  and  »the  Weston  electrical  instruments  are 
known  all  over  the  globe.'  It  is  a pleasure  to  feel  that 
the  old  homeland  can  still  quote  the  names  of  these 
and  other  great  men  in  our  industry  as  proof  of 
our  vitality,  and  I am  sure  we  all  hope  it  will  long 
continue. 


The  last  few  weeks  show  a slight  increase  in  the 
export  of  British  coal  is  reported — a healthy  indication 
of  probable  trade  revival  in  the  near 
Coal  future.  Although  the  trade  is  increas- 

Exports.  irig,  no  profits  are  being  made  ; in  fact, 

more  generally  there  is  a loss.  This 
policy  is,  however,  a sound  and  far-seeing  one,  designed 
to  enable  us  to  compete  successfully  with  foreign  trade 
rivals  in  the  overseas  markets  which  were  formerly 
held  by  Britaih,  and  are  so  necessary  to  the  mainten- 
ance of  our  external  commerce.  The  permanent  loss 
of  all  or  even  a large  portion  of  these  markets  would 
prove  disastrous  to  the  country  as  a whole.  No 


sympathy  can,  therefore,  be  extended  to  those  nuneis 
who  clamour  for  an  immediate  increase  in  wages ; but 
they  can  rest  assured  that  as  soon  as  (and  it  should 
pot  be  long  delayed)  prosperity  comes  again  some 
profit  will  be  ’made  and  wages  will  immediately  rise; 
at  the  same  time,  general  trade  will  revive,  and  life 
all  round  take  on  a more  pleasant  aspect. 


I notice  with  much  pleasure  that  Mr.  -Highfield,  as 
president  of  the  I.E.E.,  and  on  behalf  ol  the  Council 
in  full  meeting,  has  sent  a letter  to 
German  the  Prime  Minister  protesting 
Reparations,  against  the  suggestion  which  has 
been  made  that  part  of  the  sum  due 
to  us  from  old  Fritz  should  be  taken  in  the  shape  of 
great  generating  stations  and  electrification  schemes 
carried  out  by  them  in  this  country  for  our  benefit. 
That  may  sound  all  right  in  theory,  but  if  the  plant 
were  not  nationalised — and  we  don’t  want  any  more 
of  that  game — then  it  would  have  to  be  paid  for  to 
our  Government  by  the  users,  and  that,  of  course, 
would  mean  so  much  less  work  for  our  own  men  in 
the  electrical  trade.  Just  as  if  we  were  doing  so  well 
at  present  that  wre  don’t  want  the  orders.  No,  thanks. 
We  are  not  taking  any. 

Elektron. 


WITTON  KRAMER  ELECTRIC  PULLEY  BLOCKS. 


An  electric  pulley  block,  now  made  by  the  Witton  Kramer 
Electric  Tool  and  Hoist  Works  (Proprietors,  the  General 
Electric  Co.,  Ltd.),  is  remarkable  for  its  compactness  and 
lightness.  The  electrical  unit  consists  of  a.  totally  enclosed 
motor,  having  a reversing  controller  forming  the  other  end. 
The  drive  from  the  motor  shaft  is  by  a set  of  spur  gear- 
ing, the  spur  wheel  being  mounted  on  the  worm  shaft  of 
a worm  gear  pulley  block  of  more  or  less  ordinary  design, 
specially  strengthened  for  power  drive.  The  load  is  lifted 
by  means  of  an  electrically-welded  chain  and  sheave  block 
and  hook,  special  care  being  taken  in  the  manufacture  of 
this  to  ensure  the  chain  being  a perfect  fit  in  the  chain 
wheel.  This  equipment  which  is  made  for  D.C.  voltages 
up  to  480,  weighs  only  2 cwt.,  and  will  lift  a load  of  1 ton 
at  a speed  of  10  ft.  per  minute. 

Another  speciality  of  the  W.  K.  Works  is  the  range 
of  drills,  of  which  reference  will  here  be  made  to  two, 
types  R 3 and  R 2.  By  the  use  of  a stand  of  massive 
design  the  former  makes  an  excellent  bench  drilling 
machine,  the  sliding  head  on  which  the  electric  drill  is 
carried,  being  fed  by  means  of  a lever.  Spring  return  is 
provided.  By  removing  four  screws  the  drill  can  be  dis- 
mounted for  use  as  an  ordinary  hand  drill.  This  little 
machine  is  equipped  with  a D.C.  360  watt  500  r.p.m.  motor. 
Its  maximum  capacity  is  29/32  in.  in  mild  steel,  and  the 
length  of  feed  is  6 in. 

The  type  R 2 electric  drill  has  a solidly  built  stand 
provided  with  a rising  table  and  a steel  standard  to  carry 
the  drill,  which  is  very  sensitive.  Two  patterns  are  made, 
one  with  an  ungeared  drill  running  at  1,050  r.p.m.,  and 
capable  of  drilling  holes  up  to  § in.  in  brass  and  soft 
metal.  The  other  type  has  a geared  drill  running  at 
510  r.p.m.,  and  will  drill  holes  up  to  \ in.  in  steel,  the 
consumption  of  these  machines  being  50  and  100  watts 
respectively. 

The  Witton  Kramer  series  also  includes  other  sizes  of 
drills,  magnetic  drill  posts,  grinding  outfits,  ci  mini  rater 
grinding  equipments,  buffing  machiries,  etc. 


Xmas  ?— The  electrician  had  had  a jolly  evening  and  was 
q'uietly  creeping  upstairs.  Said  a voice : Watts  the  matter  ? 
Wire  you  insulate  ? You  must  get  ohm  sooner."— From  “ Higgs 
Bros.  Magazine." 
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ELEMENTARY  DETERMINANTS. 

With  Special  Reference  to  Kirchhoff’s  Laws. 

By  H.  P.  Few. 

Silver  Medallist  in  Telegraphy , etc. 

Final  Article. 

( Continued  from  page  535.) 

In  this  article  we  describe  a method,  due  to  Prof.  J.  A. 
Fleming,  of  finding  the  resistances  of  networks  by  means 
of  determinants. 

Suppose  it  is  desired  to  find  the  resistance  between 
two  points  of  any  network  of  resistances  which  contains 
no  source  of  electromotive  force  as,  for  example,  between 
P and  Q of  the  arrangement  shown  in  Fig.  30.  Imagine 


Hence 


IB ........  n 


(7) 


Fig.  30. 

the.  two  points  to  be  connected  by  a wire  containing  a 
battery  of  electromotive  force  et  the  wire  and  battery 
together  being  of  resistance  r,  and  suppose  a'  cyclic 
current  x9  to  flow  round  this  additional  mesh.  Then, 
from  our  preceding  work  we  know  that  the  value  of 
x can  be  written  in  the  form 


where  e is  the  electromotive  force,  Dn  is  the  denominator 
determinant  of  the  nih  order,  and  D n_{  is  the  first 
minor  of  Z)n.  Assume  R is  the~equivalent  resistance 
between  the  two  given  points,  then 

e 

• • - . R+r 




R + r 


e A- 1 

A 


R + r=-p- 

eD„_t 

The  value  of  r is  independent  of  that  of  R ; it  mav  be  of 
any  value;  let  it  be  zero.  Then 

or 

R=  A. 

] 

where  dn  and  dlx_x  represent  the  values  of  DiX  and 
respectively  when  r = 0. 

In  exemplification  of  the  foregoing,  suppose  it  is 
required  to  find  the  resistance  of  the  network  between 
the  points  P and  Q.  The  cyclic  equations  are : — 

(y  + r6  + r8)x 

v 1 + * 2 + *3) v —r9  w —rry  = 0 

~r*v  +(>j+r4+r6)w  =0 

-rsx  ~t2v  +(r2  + r7  + rH)y  -r.z  =o 

^ , . -W  ~r-y+{r,  + r(i  + r.)z=o 

forming  the  determinant  for  x — 


0 r7+r2+r3  -r, 

0 r3  + r4+r6 


~r2  0 

0 -H 

ri  + i-,+r»  -r, 

~ r7  + r6  + r7 


I ~^6  0 

since  t =0.  Whence 


*i  + r2  + }3 

-n 


ri  + 'i  + r* 

~r7 


r&  + ^6  + ^7 


The  form  of  this  expression  for  R merits  close  scrutiny. 
It  will  be  observed  that — 

(1)  The  dexter  diagonal  of  the  numerator  consists  of 
the  sums  of  the  resistances  bounding  each  mesh,  be- 
ginning with  the  added  mesh,  and  that  these  resistances 
are  all  positive. 

fT  (2)  The  constituent  at  the  point  of  intersection  of 
any  row  or  column  represents  the  resistance  separating 
the  two  meshes,  whose  boundary  resistances  are  proper 
to  the  row  and  column,  with  the  minus  sign  prefixed. 

(3)  The  zero  constituents  are  those  common  to  the 
row  and  column  proper  to  any  two  meshes  which  are 
non-adjacent. 

(4)  The  numerator  determinant  is  symmetrical  about 
the  dexter  diagonal,  i.e.,  that  part  of  the  determinant 
above  the  dexter  diagonal  is  the  reflection  in  a mirror 
of  that  part  of  the  determinjant  below  the  dexter  diagonal 
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(5)  The  denominator  determinant  is  formed  by  deleting 
from  the  numerator  determinant  the  first  row  and  first 
column. 

We  are  thus  led  to  formulate  the  rule  : — Join  the  two 
points  of  the  network  between  which  the  resistance  is 
required  by  a conductor  whose  resistance  is  assumed 
to  be  ze~o,  calling  the  mesh  thus  formed  the  added  mesh ; 
fot  the  numerator  of  the  joint  resistance  write  down  a 
determinant  whose  dexter  diagonal  consists  of  the  sum  of 
the  resistances  bounding  each  mesh , beginning  with  the 
added  mesh ; the  other  constituents  common  to  any  row 
and  column  being  the  resistances  separating  the  two 
meshes  proper  to  the  row  and  column , such  constituents 
being  zero  for  any  row  and  column  proper  to  any  two 
meshes  which  are  non-adjacent . 

As  exemplifying  this  rule,  let  us  take  Fig.  30,  and 
suppose  each  conductor  between  P and  Q is  of  2 ohms 
resistance.  Write  down  the  quantities  representing 
the  numerator  thus  : — 


X 

V 

w 

y 

2 

X 4 

0 

0 

-2 

-2 

V 0 

6 

-2 

-2 

0 

w 0 

-2 

6 

0 

-2 

V -2 

-2 

0 

6 

-2 

z -2 

0 

— ^-2 

-2 

6 

The  added  mesh 

is  x , 

t and  the  sum 

of  its 

bounding 

resistances  is  4 ohms,  and  we  therefore  write  down 
4 at  the  intersection  of  the  x row  and  column,  i.e.,  in 
the  first  place  of  the  dexter  diagonal. 

The  sum  of  the  bounding  resistances  of  each  of  the 
other  meshes  is  6 ohms,  and  we  therefore  write  down 
6 for  the  remaining  constituents  of  the  dexter  diagonal. 

The  bounding  resistance  between  the  x and  y meshes 
is  2 ohms  and  therefore  we  set  down  2,  with  the  minus 
sign  prefixed,  where  the  x column  meets  the  y row. 

The  bounding  resistance  between  the  x and  z meshes  is 
also  2 ohms,  and  we  set  down  -2  where  the  x column 
meets  the  z row. 

Similarly  we  can  write  down  the  resistances  of  the 
conductors  separating  the  mashes  v and  wt  w and  2,  etc., 
the  minus  sign  always  being  prefixed. 

There  is  no  bounding  resistance  between  v and  z , 
and  between  w and  y , and  we  therefore  set  down  0 at 
the  intersection  of  the  v column  and  z row,  and  between 
the  w column  and  y row. 

There  is  no  common  boundary  between  v and  x9  and 
between  w and  x9  and  we  therefore  set  down  o at  the 
points  of  intersection  of  these  letters. 

The  complete  expression  for  R can  thus  be  written 


6 i -2  -2  o 

-2  6 o -2 

-2  o 6 -2 

o -2  -2  6 

To  evaluate  the  numerator  of  this  expression,  subtract 
the  fifth  row  from  the  fourth  row  to  form  a new  fourth 
row*  then  multiply  the  fifth  row  by  2,  and  add 
the  result  to  the  first  row  to  form  a new  first  row. 
The  numerator  then  reduces  to — 


o -4  -6  10  j 

6 -2  —2  o 

-2  -2  6 o —2 

-228-8 
Subtracting  the  last  row  from  the  third  row  to  form 
a new  third  row ; then  multiplying  the  last  row  by  3, 
and  adding  the  result  to  the  second  row  to  form 
a new  second  row,  the  last  expression  reduces  to 


“4 

-6 

10 

-2  X2  4 

22 

-24 

4 

-8 

6 

which  expanded  gives — 

-4  X 4 { (-30  x i6)-(30  x-14) } =960. 

To  evaluate  the  denominator  of  R,  subtract  the  third 
row  from  the  second  row  to  form  a new  second  row  ; 
then  multiply  the  third  row  by  3 and  add  the  result 
to  the  first  row.  The  expression  reduces  to — 

1-2  16  -6 

-2:6  -6  o 

-2  -2  6 

which  reduces  ultimately  to — 

-2  X-2  [ (18  xi8)-(-I2  X-12) } =720 

so  that 

ie  = ?6o  j ohms 

720  3 

This  result  is  obviously  correct,  for  since  the  resistance 
of  each  branch  of  the  network  is  the  same,  the  potential 
must  fall  uniformly  from  P to  Q , and  the  potentials 
at  the  points  A,  B and  C be  the  same,  so  that  no  current 
flows  through  the  branches  ABy  BCy  and  the  network 
reduces  to  one  consisting  of  three  conductors  PAQ , 
PBQ  and  PCQ  in  parallel,  each  of  4 ohms  resistance. 
By  the  ordinary  method  of  finding  joint  resistances, 
we  then  reach  the  same  result  of  ij  ohms. 

Examples  of  this  kind  can  be  multiplied  indefinitely, 
and  afford  good  practice  in  the  use  of  determinants, 
since  they  lead  to  results  which  may  easily  be  verified. 
Thus,  if  each  of  the  conductors  of  the  arrangement 
shown  in  Fig.  31  be  of  one  ohm  resistance,  what  is  the 
equivalent  resistance  between  the  points  P and  Q ? 
Answer  \ ohms. 


Fig.  31. 


Again,  in  Fig.  32,  twelve  conductors  are  arranges 
to  form  the  edges  of  a.  cube.  If  each  of  the  conductord 
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is  of  2 ohms  resistance,  what  is  the  joint  resistance 
between  the  points  P and  Q ? Answer,  if  ohms. 


As  a final  example,  let  us  find  the  resistance  of  a 
circle  of  wire  of  0*12  ohm  resistance  between  two 
opposite  points  of  a diameter  removed  30  degrees  from 
a diametral  bridging  wire  of  zero  resistance. 


The  arrangement  is  shewn  in  Fig.  33,  and  it  can  be 
redrawn  as  shewn  in  Fig.  34. 


Following  the  rule  given  above,  we  can  write  down 
the  expression  for  the  equivalent  resistance  in  deter- 
minantal  form — 


•06 

-•05 

-7 

•01 

-•05 

?o6 

0 

-•01 

0 

•06 

•06 

0 

0 

•06 

which,  expanded,  gives — 

D (.06)3  + *05(*o6  x-*05)-*oi  (-06  x *oi) 

’ (*o6)2 

=0.016  ohms. 

This  result  is  readily  verified  by  employing  the 
ordinary  method  of  calculating  conductors  in  parallel. 
For — 

~ f *oi  x 05 ) . , 

1 ’Oi  -P05J 
as  before. 

For  a generalisation  of  this  problem  for  any  conductor 
formed  in  a circle,  and  bridged  across  by  a diametral 
wire,  see  page  52,  Kirchhoff’s  Laws  and  their  Application , 
by  E.  C.  Rimington. 

The  End. 


Questions  and  Answers  by  Practical  Mem 


BULBS- 

Questions:  We  invite  out  readers  to  send  us  questions,  preferably  on 
'et  hnical  problems  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  " Answers  to  Correspondents  " or  replies  will  be  invited  from  our 
readers.  One  shilling  will  be  paid  for  the  question  which  we  select  for 
com pelitive  replies  in  this  column. 

Answers  ; A fee  of  10#.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  6*.  for  the  one  we  select  as  seoond  bjst. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  con - 
ci*cncss.  as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclose  stamped 
addressed  envelope.  1 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript , Com- 
petitors may  adopt  a " nom  de  plume,1*  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
ts  final. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  awarded 
to  the  six  competitors  who  win  the  first  or  second  prise  the  most  times 
during  the  next  twelve  months. 

The  words  "Questions  and • Answers,'9  or  " Q '*  and  " A " should  be 
placed  at  the  top  left-hand  comer  of  att  letters  intended  for  this  column. 

Question  No.  13  i. 

I wish  to  purchase  a 10  ampere  prepayment  meter  for 
use  on  a 220-volt  D.C.  supply.  Can  any  reader  advise  me 
upon  the  best  type  to  buy?  I would  like  a few  details 
about  its  operation  and  the  necessary  precautions  to  be 
taken  when  fixing  it. — “Wireman.” 

Question  No.  132. 

How  do  the  time  limit  relays  operate  on  the  London  and 
South  Western  Railway  traction  units?  I understand  that 
the  function  of  these  relays  is  to  regulate  the  period  of 
closing  of  the  main  circuit  contactors. — “Rail.” 

Replies  to  Questions  Nos.  13 1 and  132  must  be  received 
by  January  21 , 1922. 


Answers  to  Questions, 

Answer  to  Question  No.  126. 

The  first  prize,  ios.,  has  been  awarded  to  “B.L.Y.” 
for  the  following  reply.; — 

The  factor  which  decides  the  rapidity  at  which  an 
electro-magnet  can  be  worked  is  the  time-constant, 
and  this  again  is  decided  by  the  self-induction  of  the 
magnetic  circuit,  and  by* the  electrical  resistance.  The 
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phenomenon  of  self-induction  prevents  the  current 
from  rising  immediately  to  its  maximum  value,  i.e.,  a 
certain  lapse  of  time  is  required  before  it  reaches  its 
“ Ohms  law  " value.  This  time  constant  is  numerically 

equal  to^- where  L is  the  induction  of  the  circuit,  and 
K 

R the  resistance.  By  Helmholtz's  law,  which  expresses 
the  current  strength  at  the  end  of  any  short  time,  we 
obtain  the  following  formulae  : — 

(1)  C = 634-^,  and 

t E * 

(2)  C = -j- , this  giving  the  relation  between  the 

current  and  time. 

From  this  it  is  seen  that  the  time-constant  may  be 
deceased  by  decreasing  the  inductance,  or  increasing 
the  resistance  (although  the  number  of  turns  should  be 
kept  as  small  as  possible  to  keep  the  inductance  low). 

If  possible,  the  magnet  coils  should  be  connected  in 
parallel,  as  two  coils  in  parallel  have  a time-constant 
of  only  one-fourth  of  two  in  series. 

Regarding  the  iron  circuit,  the  yoke  and  core  should 
be  sub-divided,  i.e.,  built  up  of  stampings  as  with  A.C. 
magnets  to  decrease  9elf-induction,  and  the  plunger,  or 
core,  should  be  as  light  as  possible. 

To  find  the  co-efficient  of  induction  L , the  following 

formula  would  be  used: — L=~^  - that  is  L = the 

C x io8 

product  of  the  number  of  turns  of  wire  times  the  strength 
of  the  field  divided  by  the  current,  and  by  io8,  to  bring 
it  to  the  practical  system. 

With  the  question  under  discussion,  L must  be  found 
by  calculation,  but  to  demonstrate  the  theory  it  will  be 

assumed  to  be  10,  the  time  constant  is  fixed  at  — 

secs.=  005  secs,  i.e.,  — s£c.  each  for  make  and  breaks 

By  using  formula  (2)  C °0^ 12  = *006  amps. 

1 2 

The  coil  resistance  is  therefore  — z = 2,000  ohms, 

006 

the  resistance  of  the  leads  being  negligble. 

The  actual  designing  of  the  relay  may  now  be  fairly 
accurately  worked  out,  taking  all  the  above  factors  into 
consideration,  although  it'  must  be  stated  that  it 
is  to  some  extent  a matter  of  experimenting  and  noting 
results,  owing  to  uncertain  factors  which  can  only  be 
approximately  estimated. 

The  writer  does  not  know  of  any  books  dealing 
exhaustively  with  this  subject,  but  for  giving  a thorough 
knowledge  of  electro-magnets  and  the  principles  of 
same  cam  recommend  either  “ Solenoids  and  Electro- 
magnets M by  Underhill;  or  “The  Electro -magnet," 
by  the  same  author,  either  of  which  can  no  doubt  be 
obtained  from  the  publishers  of  this  paper. — " B.L.Y." 

No  second  award  is  made. 


Decimal  Attoteiation.— At  the  annual'-  general  meeting,  a 
resolution  was  passed  adopting  a step  by  step  policy.  Weight8 
are  to  be  dealt  with  first.  Every  success  to  the  efforts  of  the 
Association  towards  simplification  of  the  present-state^  of  affairs. 
Another  resolution  passed  was  that  the  present  values  of  the 
£ and  shilling  should  be  maintained,  but  that  the  shilling  should 
be  divided  into  io  pence  instead  of  12,  i.e,  the' token  Values  of 
existing  copper  coins  would  be  increased  by  20  per  cetft.  : 


THE  “ UTILITY  “ COOKER  RADIATOR. 


The  handy  device  illustrated  can  be  effectively,  and  effici- 
ently used  as  an  electric  fire  (Fig.  1)  or  for  such  cooking 


operations  as  boiling,  frying,,  grilling,  simmering,  stewing, 
or  toasting  (Figs.  2 and  3).  The  illustrations  show  the 
ingenious  and  neat  construction.  By  the  withdrawal  of 


£ 


five  screws  the  whole  heating  element,  along  with  the 
terminal  block  and  flex,  can  be  easily  removed.  The  frame 
is  of  sheet  steel  with  cast  iron  feet,  and  is  fitted  with 
polished  aluminium  plates  on  top,  thus  combining  strength 
with  lightness,  and  the  rapid  attainment  of  the  normal 
working  temperature.  The  heating  coil  (750  or  1,000  watts) 


Fig.  3. 

V. 

is  mounted  on  a.  set  of  eyeletted  mica  supports,*  which  are 
adequately 'supported  in  mild  steel  channels.  A moveable 
reflector  plate  of  polished  aluminium  is  provided,  which 
throws  the  heat  outwards  or  upwards,  but  which  can  be 
drawn  out  and  placed  above  the  element . when  “down- 
ward “ heat  is  required  for  grilling,  etc. 

It  is  of  British  manufacture,  and  is  marketed  at  a low 


Digitized  by 


Google 


ELECTRICITY, 


691 


price,  by  Electrical  Utilities,  Ltd.  (i  and  3,  Shelgate  Road, 
Battersea  Rise,  S.YV.11).  The  weight  is  lb.,  the  dimen- 
sions 1 2 by  6 by  4.)  ins.,  the  cooking  space  8 by  6 ins.,  and 
the  grilling  space  6 by  6 ins. 


COLLIERY  ELECTRICAL  SUPPLY. 

At  a meeting  of  the  Yorkshire  Branch  of  the  Association 
of  Mining  Electrical  Engineers  in  Leeds,  the  President  (Mr. 
K.  \V.  Harbottle)  in  the  chair,  an  interesting  discussion 
followed  the  reading  of  a paper  by  Mr.  Robert  Nelson, 
formerly  H.M.  Electrical  Inspector  of  Mines,  in  which  he 
contended  that  colliery  concerns  do  not  always  take  full 
advantage  of  the  opportunities  offered  of  purchasing  elec 
tricity  instead  of  generating  it.  In  his  opinion,  full  con- 
sideration would  lead  to  a wider  adoption  of  electricity 
supply  from  a public  source  and  would  eventually  prove  to 
be  a considerable  contribution  to  the  economics  of  the  coal 
industry  and  through  it  to  the  economics  of  industry  in 
general.  In  the  course  of  the  ensuing  discussion,  the 
opinions  expressed  were  in  favour  of  a public  supply  as  a 
stand-by,  but  a preference  was  generally  expressed  by  the 
speakers  for  private  generating  as  a main  supply.  Super- 
power-stations,  it  was  aiso  contended,  should  be  located  as 
near  collieries  as  possible  in  order  to  avoid  the  cost  of 
coal  transportation.  In  summing  up  the  discussion,  the 
president  (Mr.  F.  YV.  Harbottle)  said  he  considered  that  if 
a colliery  took  its  supply  from  a power  company,  the  colliers 
com  pan  v would  be  relieved  of  a great  deal  of  trouble.  He 
also  alluded  to  the  question  of  linking  up  collieries  so  as  t 
employ  one  electric  supply  undertaking.  A great  saving  of 
power,  he  contended,  would  be  secured  by  what  might  be 
called  a co-operative  system  of  generating  electricity  at 
collieries  and  using  the  power  at  the  collieries. 


not  but  be  agreed  that  the  complete  recently  installed  system 
of  flood-lighting  throws  the  details  of  the  columns  and 
cornices  into  relief  in  a particularly  striking  manner. 

'The  flood-lights,  which  are  of  a standard  design,  manu- 
factured by  the  General  Electric  Co.,  Ltd.  (Magnet  House, 
Kingsway),  consist  of  a solid  copper  body,  lined  with  sec- 
tional parabolic  reflectors  of  mirror  glass.  They  are 


FLOOD-LIGHTING  AT  A LARGE  LONDON  STORE 

The  two  illustrations  herewith  show  the  new  Selfridge 
Building  in  Orchard  Street,  London,  by  night;  and  it  can- 


Eig.  2. — Another  View  of  Selfridge’s,  taken  by  G E.C. 
Floodlight. 

equipped  with  400-watt  Osram  gasfilled  .'projection -type 
lamps,  with  specially  concentrated  filaments.  Flood-lighting 
has  enormous  possibilities  for  publicity  and  spectacular  dis 
play,  and  credit  is  due  to  Messrs.  Selfridgc,  Ltd.,  for  being 
the  first,  so  we  believe,  to  apply  flood-lighting  to  a large 
London  store,  and  to  the  G. E.C.  Illuminating  Engineering 
Dept. — who  designed  the  installation. 


Belfast. — A very  grave  position  in  connection  with  the  “ key  *' 
men  of  the  Corp.  Electricity  Station  was  averted  on  the  1st  inst. 
The  affected  men  are  members  of  the  technical  staff  at  the  station, 
and  through  the  assistant  secretary  of  the  E.  P.  E.  A.  they 
intimated  that  if  the  conditions  of  employment  and  schedules 
of  salaries  in  their  entirety,  in  respect  of  salaries  of  staffs  in 
electricity  undertakings,  were  not  applied  to  all  of  them  they 
would  withdraw  their  services  at  3 p.m.  on  that  date.  As  a 
result  of  a conference  between  the  Electrical  Committee  and 
the  representatives  of  the  staff,  a settlement  was  agreed  upon 
by  which,  pending  the  introduction  of  a new  scheme  on  the 
2nd  Jan.  next,  the  Committee's  resolution  of  the  18th  Dec., 
1920,  confirmed  3rd  Jan.,  1921,  would  be  applied  to  all  the 
members  of  the  technical  staff  at  the  electricity  undertaking 
in  the  manner  set  out  in  schedules  above  referred  to.  Councillor 
Jamieson  in  moving  the  confirmation  of  the  settlement  said  that 
the  city  electrical  engineer  might  have  been  able  to  carry  on 
for  three  or  four  days,  but  eventually  an  undesirable  struggle 
would  have  resulted.  After  some  very  caustic  comments  on  the 
tactics  of  the  Electricity  Committee  by  various  members  of  the 
Corp.  on  the  istinst. — the  Lord  Mavor  presiding — the  agreement 
-Flood  lighting  of  Sklfridge’s  New  Building,  t was  ratified. 
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Various  Items. 


The  Water  Power  Resources  Committee.— The  Final  Report 
of  this  Committee  has  now  been  issued  by  H.M.  Stationery 
Office.  "*  * • 

Meetings. — The  Junior  Inst,  of  Engineers  will  meet  on  FridiV, 
16th  inst.,  at  Caxton  Hall,  at  8 p.m.  Lecturette  : “ Notes  on 
Searchlight  Construction  and  Operation,"  by  A J;  Sirrpson 
(Member).  Slides.  Also  on  Friday,  30th  inst.,  at  8 p.m. 
Questions  and  General  Discussion. 

Belfast— A 30  cwt.  two-phase  arc  furnace,  supplied  bv 
Electro  Metals,  Ltd.,  has  been  installed  in  the  new  steel  foundry 
of  Messrs.  Sutherland,  Ltd.,  Current  is  taken  from  the  Corpn. 
three-phase  mains,  and  transformed  to  the  requisite  voltage 
two-phase,  by  transformers  connected  on  the  Scott 
system. 

The  Electro- Harmonic  Society. — The  next  Concert  (smoking), 
will  be  held  in  The  Great  Hall, Cannon  Street  Hotel,  to-night 
(Friday)  16th  inst.,  at  8 p.m.  Chairman  : Sir  James  Devonshire 
K-B.E.  Mr.  Harry  Dearth  and  other  well-known  artistes  will 
appear  so  members  can  look  forward  to  a musical  treat. 

A.M.I.E.E.  Examination.— As  a result  of  the  Oct.  A.M.I.E.E. 
examination,  8 candidates  have  passed  the  whole  examination 
and  2 have  passed  in  part  II.  only.  Of  the  candidates  who  sat  for 
the  examination  abroad  the  results  are  not  yet  available.  In 
addition,  37  R.  E.  Cfficers  passed  the  whole  examination,  and 
18  part  II.  only. 

The  History  Of  O Lanyi. — This  is  the  title  of  a new  booklet 
illustrating  the  process  employed  in  the  manufacture  of 
* Sceando  ” lamps,  and  as  such  it  will,  we  are  certain,  interest 
all  readers  of  this  paper.  We  therefore  counsel  early  application 
to  Messrs.  Crowther  & Osborn,  of  7,  Blackfriars  Street,  Salford, 
Manchester,  asking  for  a copy,  and  mentioning  this  paper. 

TIlO  80Ciet0  Industriollo  d’EIOCtricitC  (Strassbourg,  France) 
has  opened  a London  Office  at  2.3,  Queen  Anne’s  Gate,  West- 
minster, S.W.  The  Coy’s  specialities  are  safety  cartridge 
fuses,  called  " Eternos."  They  are  interchangeable  .with  " Z " 
and  “ Didzed  " with  other  fuses  are  interchangeable  with 
Continental  and  American  systems. 

Pritchett  and  Gold  and  Electrical  Power  Storage  Co.,  Ltd.— 

Referring  to  the  recent  statutory.notice  in  the  “ London  Gazette  ” 
we  are  asked  to  state  that  the  business  is  very  much  alive  and 
is  being  carried  on  as  usual  by  the  same  Directors  and  Staff 
under  the  new  title  of  Pritchett  and  Gold  and  E.P.S.  Company, 
Limited.  The  liquidation  of  the  old  company  was  purely  for 
reconstructional  purposes. 

Wanted. — A reader  who  is  engaged  on  important  Government 
work  wishes  to  obtain  several  copies  of  " Modern  Polyphase 
Machinery"  and  the  "Applications  of  Elcctiic  Motors  to 
Machine  Diiving,"  both  by  Andrew  Stewart,  and  now  out  of 
print.  If  any  reader  has  a copy  which  he  can  spare  will  he  please 
write  at  once,  stating  price,  to  the  Publisher  of  this  paper,  at  36, 
Maiden  Lane,  Strand,  London,  W.C.2. 

That  Christmas  Box. — Any  reader  who  is  thinking  of  making 
a Christmas  present  to  himself,  should  give  serious  consideration 
to  the  value  which  is  offered  in  the  Practical  Electrician’s  Pocket 
Book,  1922.  For  the  small  sum  of  3s.  <|d.,  post  free,  from  Messrs 
Rented,  one  can  obtain  a real  Pocket  Book  of  technical  infor- 
mation and  data  to  the  extent  of  '560  pages  together  with  a 
Diary,  and  we  do  not  think  that  better  value  can  be  obtained 
for  the  money  in  any  other  direction. 

Export  Credits — Some  important  extensions  and  modifi- 
cations have  now  been  made  in  the  Export  Credits  Scheme  under 
the  piovisions  of  the  Trade  Facilities  Act  which  has  recently 
passed  through  Parliament,  supplemented  by  certain  administra- 
tive changes  in  the  regulations  governing  the  scheme.  The 
scheme  is  designed  to  finance  actual  sales,  and  the  Department 
is  not  empowered  to  finance  the  carrying  of  stocks  either  in  the 
United  Kingdom  or  abroad  ; nor  is  it  proposed  to  give  credits 
in  respect  of  goods  to  be  shipped  on  consignment. 

Copies  of  the  detailed  regulations  can  be  obtained  from,  and 
inquiries  should  be  addressed  to,  The  Manager,  Export  Credits 
Department,  73,  Basinghall  Street,  London,  E.C.  2. 

Obituary. — The  many  friends  of  Mr.  John  Gibson  will  regret 
to  learn  of  his  death  (from  cerebral  hreinorrhage),  which  occurred 
very  suddenly  on  Friday  last,  in.  London.  In  earlier  days 
Mr.  Gibson  was  connected  with* Messrs.  Ernest  Scott  ct  Mountain, 


Newcastle-on-Tyne,  and  Messrs.  Holden  & Brooke,  Manchester, 
but  for  the  last  15  or  16  years  he  was  prominently  associated 
with  the  supply  business  erf  the  Metropolitan-Vickers  Electiical 
Co.,  and  was  a director  of  the  " Cosmos  ” Lamp  Co.  His  loss 
will  be  ielt  most  keenly  by  a very  wide  circle  of  friends,  with 
whom  he  was  exceedingly  popular,  and  he  leaves  a widow  and 
three  children  to  whom  our  sympathies  go  out  in  their  sudden 
bereavement.  The  funeral  took  place  on  Wednesday,  14th 
instant,  at  12  o'clock  in  the  Peel  Green  Cemetery",  near  Eccles. 
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Messrs.  Higgs,  the  well-known  dynamo  and  motor  maker5 
of  Sand  Pits,  Birmingham,  have  recently  opened  a branch  at 
3,  York  Street,  Manchester,  which  wfill  attend  to  enquiiies  and 
business  in  that  district. 

The  Jackson  Electric  Stove  Co.,  Ltd.,  have  appointed  as  their 
agent  for  Ulster,  Mr.  Robert  Garmany  of  1,  Union  Street, 
Belfast,  who  will  transact  business  for  them  in  that  area.  A 
range  of  samples  and,  small  stocks  will  be  held  at  this  address 
for  the  benefit  of  their  Irish  clients  and  it  is  hoped  they  will  take 
full  advantage  of  inspecting  these  and  noting  the  superior 
construction  and  the  throughly  sound  engineering  proposition 
that  is  being  offered. 

The  output  of  E.  D.  A.  literature,  designed  with  the  single  eye 
to  Sales  Promotion,  shows  no  signs  of  diminishing.  Besides 
several  new  cards  and  leaflets  there  is  a poster  bearing  the  words 
" Light  it  the  Electric  Way — Saves  more  than  it  Costs."  We 
can’t  describe  it,  and  have  not  the  space  to  reproduce  it  and, 
if  we  could,  we  could  only  do  it  in  one  colour.  We  suggest 
therefore,  that  you  wri'e  to  the  British  Elec.  Dtvpl.  Assocn.  (Inc.), 
at  84,  Kingsway,  W.C.2,  about  it. 

A publication  issued  by  Fraser  & Chalmers  Eirgffg.  Wcrks 

(Frith,  Kent)  deals  \*ith  their  patented  (water  tube)  Bettirgton 
boilers.  These  are  of  in  proved  type  with  central  combustion 
chamber  for  pulverised  fuel,  colloidal  fuel,  oil  or  gas  firing.  They 
are  small,  efficient,  easy  to  manage  and  combine  rapid  steaming 
and  elasticity  in  capacity,  whereby  the  advantages  of  iaisirg 
steam  in  minimum  time  and  the  ability  to  carry  peak  loads  aic 
obtained. 

On  Monday,  the  12th  instant,  Messrs.  Johnson  & Phillips,  Ltd.* 

of  Charlton,  London,  S.E.  7,  opened  a Branch  Office  and  Ware- 
house in  Liverpool,  the  address  being  57,  The  Albany,  Old  Hall 
Street.  Stocks  will  be  held  there  of  V.I.R.  Cables,  association 
and  non-association,  C.T.S.  Cables  and  flexibles,  wire  armoured 
cables  for  ship  wiring  and  also  of  the  cables  and  fittings  for  the 
well-known  J.  <S:  P.  wiring  system.  The  demand  for  all  these 
products,  particularly  the  two  last-men tior.ed,  has  increased  so 
greatly  in.  Lancashire,  Cheshire  and  North  Wales,  during  the 
past  three  years,  that  it  is  no  longer  possible  for  the  firm  to 
handle  the  business  adequately  from  their  Manchester  branch, 
as  they  have  been  doing.  Both  branches  will,  however,  wrork 
in  the  closest  possible  touch  so  as  to  render  the  maximum  service 
to  customers. 
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Sample  Pair  Sent  on  Approval  for  9/6 


Made  of  Pure  Para  Rubber, 
soft  and  durable  and  unaf- 
fected by  climatic  conditions 

DAVID  MOSELEY  & SONS, 

L lulled. 

ARDWICK.  MANCHESTER 


MOSELEY 

RUBBER  GLOVES 
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THiE  “CYC  - ARC  ” PROCESS  OF  AUTOMATIC 
ELECTRIC  WELDING. 


Messrs.  L.  J.  Steele  and  H.  'Martin  dealt  fully  with  the 
“Cyc-Arc”  process  of  automatic  electric  welding  at  the 
meeting  of  the  I.E.E.  on  December  1st.  The  system  has 
developed  from  the  first  attempt  made  by  one  of  the  authors 
in  1917  at  stud  welding  for  cable  clips  by  using  the  metallic 
arc  process  with  quasi-arc  electrodes  to  deposit  a ring  of 
molten  metal  round  the  base  of  the  steel  stud  in  contact 
with  the  plate,  thereby  welding  the  stud  to  the  plate.  These 
experiments  showed  that  great  skill  was  required,  on 
account  of  the  small  size  of  the  studs,  in  order  to  avoid 
excessive  burning  away  of  the  latter,  while  at  the  same  time 
effectively  melting  and  penetrating  the  relatively  heavy 
plate;  and  the  difficulties  were  sy<£.as  to  make  it  appear 
advisable  to  use  bolts  or  set-screws  instead  of  studs,  the 
heads  of  which  were  welded  to  th^plates.  Though  better 
results  were  thereby  obtained,  special  cable  clips  were 
necessary  on  account  of  the  thickness  of  the  bolt  heads, 
and  the  welds  wTere  so  unsatisfactory  as  regards  both  relia- 
bilty  and  appearance,  though  largely  on  account  of  the 
class  of  labour  which  was  available,  that  this  system  of  stud 
welding  was  never  brought  into  regular  use. 

It  is  of  interest  to  note  that  although  at  first  the  studs 
were  retained  in  position  for  welding  by  means  of  tongs,  or 
their  equivalent,  held  by  one  operator,  while  the  welding 
was  carried  out  by  another  individual,  early  in  1918  a light 
magnetic  stud-holder  was  designed  and  constructed,  by 
means  of  which  the  stud  was  retained  accurately  in  position 
upon  the  iron  or  steel  plate,  thus  eliminating  one  operator. 

The  apparatus  is  now  fully  developed,  and  is  made  in  two 
types,  A and  B.  The  former  is  portable  and  consists  of 
two  main  parts — the  controller  and  the  welding  tool.  The 
controller  comprises  an  automatic  timing  and  control 
apparatus  (the  key  to  the  process),  reactances,  resistances, 
etc.,  and  an  automatically-operated  contactor.  Type  B is 
electro-pneumatic  in  operation. 

The  “Cvc-Arc  process  differs  from  the  majority  of  other 
welding  processes  in  the  fact  that  each  weld  takes  a rela- 
tively heavy  rush  of  current  for  an  exceedingly  shorl  time. 
As,  in.  addition,  the  supply  pressure  need  not  exceed  60  volts, 
an  extremely  small  quantity  of  energy  is  required  per  weld, 
e.g.,  a i-mch  diameter  stud  weld  takes  12.5  watt-hours,  or 
1/80  kw.h.,  wfhdle  a i-inch  staid  weld  takes  only  2 watt- 
hours,  or  1 / 500  kw-h. 

Although  the  Type  A welding  apparatus  is  being  operated 
satisfactorily  direct  from  the  ordinary  60-  or  ioo-wolt  direct- 
current  welding  supply  mains  on  fairly  large  installations 
where  the  supply  mains  and  plant  are  tf  considerable 
capacity,  it  has,  on  the  other  hand,  been  found  necessary  to 


design  special  supply  plant  for  use  in  conjunction  with  the 
“ Cyc-Arc ” apparatus  iq  th«  following  cases:  — 

(a)  Where  the  existing  wielding  supply  plant  is  of  small 

capacity. 

( b ) Where  no  welding  supply  plant  is  installed,  but 

electrical  supply  is  available. 

(c)  Where  no  electrical  supply  is  available. 

To  meet  such  cases  as  4o),  special  “kinetic  generators” 
have  been  designed,  and  can  be  supplied  at  a relatively  low 
cost.  These  generators,  the  rating  of  which  is  quite  small 
relatively  to  the  momentary  loads  when  welding,  are  fitted 
with  flywheels.  Each  generator  is  supplied  wth  a starter, 
so  that  it  can  be  run  as  a motor  from  the  welding  supply 
mains,  to  which  it  should  be  connected  as  near  as  possible  to 
the  “Cyc-Arc”  apparatus  which  it  has  to  supply. 

In  the  intervening  periods  between  welds,  the  machine 
is  merely  motoring  “light”  from  the  welding  supply  mains, 
but  the  moment  a we!<T  Takes  place  it  automatically  becomes 
a generator,  supplying  practically  the  whole  of  the  welding 
load,  owing  to  the  combined  effect  of  the  flywheel  and  the 
special  design  and  arrangement  of  its  field  windings. 

The  current  taken  from  the  welding  supply  mains  when 
supplying  the  Type  A " welding  apparatus  through  this 
special  kinetic  generator'  need  not  exceed  50  amperes,  while 
its  motoring  current  when  running  light  is  only  from  12  to 
20  amperes. 


The  consequent  advantages  in  minimising  peak  loads  on 
the  welding  supply  plant,  and  in  reducing  the  size  of  the 
supply  mains  necessary  for  “Cyc-Arc”  welding,  are  obvious. 

To  meet  cases  such  as  (b),  where  no  suitable  welding 
supply  is  available  for  the  “Cyc-Arc”  apparatus,  special 
kinetic  motor-generators  have  been  designed  and  can  be 
supplied  at  a moderate  cdst. 

The  fundamental  principles  of  the  design  and  operation 
, of  these  motor-generators  are  the  same  as  those  of  the 
above-described  kinetic  ljenerator,  but  each  machine  can  be 
supplied  with  a motor  (resigned  to  suit,  not  only  the  voltage, 
but  also  the  kind  of  electricity  supply  which  is  available, 
whether  direct  current  6r  alternating,  three-phase  or  single- 
phase. 

The  reason  that  such  motor-generators  can  be  supplied 
at  a cost  not  greatly  in  excess  of  the  price  of  the  kinetic 
generators,  is  that  the  driving  motors  are  only  of  approxi- 
mately 3 kw.  capacity. 

These  motor  generator  sets,  when  running  light  from  the 
supply  ma\ins,  take  about  i£  kw.h.  per  hour,  this  amouni 
being  increased  to  less  ti*an  2J  kw.h.  per  hour  when  welding 
the  !argest  size  of  Uud  at  the  maximum  possible  rate  with 
the  Type  A apparatus.  In  addition,  attention  is  called  to 
the  fact  that  the  maximum  load  on  the  supply  mains  need 
not  exceed  5 kw.,  t.e.,  23  amperes  at  220  volts,  d.c.,  1 1.5 
amperes  at  440  volts  d.c.,  q r 6 amperes  at  440  volts  a.c.^ 
three-phase.  The  complete  suitability  of  such  a plant  for 
supply  from  the  smallest  power  mains  likely  to  be  found 
installed  in  any  works  or  shipyard  is  thus  also  obvious. 

For  cases  such  a9  (c)  where  no  electricity  supply  is  avail- 
able, e.g.,  works  or  repair  shops  in  isolated  places,  or  when1 
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“CycjArc”  welding  is  required  to  be  done  by  means  of  a 
portable  engine-driven  plant,  the  ^inetic  generator  has  been 
adapted  for  use  with  small  petrol,  paraffin  or  steam  engines, 
and  can  be  also  supplied  in  portable  form.  The  size  of 
engine  required  for  the  Type  A apparatus  is  only  from  5 to 
6 h.p.,  the  average  load  when  welding  at  a maximum  rate 
being  about  2I  h.p.,  and  the  petrol  consumption  being  less 
than  1 gallon  per  day  of  8 hours,  during  which  at  least 
400  welds  should  easily  be  made. 

The  kinetic  generators  can  also  be  supplied  and  fitted 
with  extended  shaft,  pulley  and  additional  bearing,  making 
them  quite  suitable  for  belt-drive  * from  ordinary  counter* 
shafting. 

With  reference  to  the  special  design  of  the  kinetic 
generators,  it  should  be  noted  that  jjirect  current  is  supplied 
to  the  “Cyc-Arc”  welder  under  conditons  the  characteristics 
of  which  are  unusual,  that  is  to  sayt  in  such  a manner  that 
the  circuit  should  be  devoid,  or  substantially  devoid,  of  the 
effect  of  the  inductance  of  series  coils  at  the  moment  of 
striking  the  arc,  while  the  advantage  of  cumulative  com* 
pounding  for  maintaining  the  voltage  during  ^ welding 
operation  is  considerable.  These  objects  are  achieved  by 
emploving  a machine  comprising  a field  system,  and  an 
armature  with  two  windings  and  two  commutators,  each 
winding  being  connected  to  a separate  commutator.  The 
brushes  of  one  commutator  are  coupled  in  parallel  with  the 
brushes  of  the  other  commutator  to  the  leads  supplying  the 
welder,  series  excitation  being  provided  by  a winding  in  the 
circuit  of  one  only  of  the  armature  windings,  and  the  shunt 
winding  being  conveniently,  though  not  necessarily,  excited 
from  the  same  side  of  the  system. 

As  will  be  seen  from  Fig.  1,  the  generator  has  a double 
winding,  and  the  common  field  is  so  arranged  that  one 
winding  strikes  the  arc  while  the  other  gives  the  cumula- 
tive compounding  for  maintaining  the  voltage  during  the 
weld.  The  arrangement  also  facilitates  self-excitation  and 
maintains  a steady  supply  of  current  to  the  solenoids,  as 
well  as  affording  a means  of  compensation  for  any  drop  in 
speed  to  enable  the  flywheel  energy  to  be  utilised. 

The  generators  are  designed  for  a speed  suitable  for 
driving  by  induction  motors  havings  a synchronous  speed 
of  1,500  r.p.m.  The  same  speed  is  utilised  when  the 
generator  is  driven  by  a direct-current  motor.  A ca»st-steel 
flywheel  is  mounted  between  the  motor  and  the  generator, 
and  the  drop  in  speed  during  a full  2-second  weld  taking 
500  amperes  at  60  volts  is  about  1 5 per  cent.  The  regulation 
of  these  generators  is  based  on  the  assumption  that  there 
is  a definite  period  between  each  weld  in  which  to  restore 
the  energy  of  the  flywheel. 

Any  undue  increase  in  the  motor  load,  owing  to  the  drop 
in  speed  of  the  machine,  is  prevented  by  the  compound 
winding  of  the  direct-current  motor,  or  by  the  use  of  a slip 
resistance  in  the  case  of  an  induction-motor  drive. 

For  stud  welding,  the  input  of  the  motor  varies  up  to  a 
maximum  of  5 kw.  at  the  end  of  a 2-second,  500-ampere, 
6o-volt  weld.  The  current  peak  is,  therefore,  less  than  one- 
seventh  of  that  required  by  a set  pot  provided  with  a fly- 
wheel.  \ 

In  the  paper  extracts  are  given  from  the  test-reports  of 
the  Brush  Electrical  Engineering  Co.  on  the  first  kinetic 
motor-generator  of  the  above  described  type,  which  they 
constructed  for  “ Cyc-Arc  ” welding. 


Accrington. — The  difficulty  following  upon  the  refusal  of  the 
Commissioners  to  approve  of  electrical  extensions  is  likely  to 
be  amicably  arranged.  Accrington  desired  to  borrow  £150,000 
for  electrical  extensions,  and  they  declined  to  take  a supply 
from  Blackburn  on  the  ground  that  it  Would  cost  them  £10,000 
a year  more  owing  to  the  high  price  Blackburn  asked  than  if 
they  generated  their  own  current.  The  Commissioners  have 
now  agreed  to  sanction  borrowing  powers  if  Accrington  Council 
will  agree  with  the  Blackburn  Corporation  to  the  laying  of  a 
33,000  volt  cable  between  the  generating  stations  of  the  two 
towns  at  an  equal  cost  to  each,  for  the  purpose  of  giving  and 
taking  a mutual  and  reciprocal  supply.  Accrington  have 
approved  of  these  terms,  and  have  arranged  a conference  with 
the  Blackburn  authority  to  link  up  the  two  towns. 
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TELEPHONE  LINE  WORK  IN  THE 
UNITED  STATES. 


By  E.  S.  Byng. 


(Continued  from  page  673.) 

W'herever  it  is  anticipated  that  branches  will  be  jointed, 
in  at  any  later  date,  arrangements  are  made  to  bring  out  a 
stub  cable  containing  a number  of  pairs  equal  to  the  sum 
of  the  ultimate  number  x>f  pair  in  the  branch  cables,  plus 
a percentage  of  pairs  for  flexibility  and  changes  in  the 
distribution.  The  size  of  the  stub  cables,  however,  does 
not  exceed  that  of  the  cable  to  which  they  are  connected, 
and  preferably  they  a r$  arranged  in  even  hundreds,  to 
comply  with  the  colour  pode.  The  distribution  at  a given 
point  is  confined  to  one  cable,  and  the  cable  is  so  arranged 
that  all  its  branches  are  in  adjacent  manholes.  In  prac- 
tice the  same  numbers  are  brought  out  at  two  or  more 
points,  and  when  relief  cable  is  provided  care  is  taken  to 
avoid  any  change  in  the  numbering  of  the  cables  at  the 
main  frame.  The  first  cable  feeds  a permanent  area 
between  the  exchange  and  the  suggested  relief  point,  and 
also  a temporary  area  beyond  this  point.  When  the  fur- 
ther cable  is  installed,  the  original  cable  is  cut  at  the  point 
of  relief  without  the  necessity  of  transferring  any  of  the 
stubs  or  branches.  This  arrangement  is  shown  diagram- 
maticallv  in  ‘Fig.  1.  . 
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Fig.  i.-fr-CABLE  Lay-Out. 


In  a rapidly-growing  territory  the  question  of  relief  is 
often  considered  when  the  cable  is  serving  60  to  65  per 
cent,  of  its  total  pair  capacity.  It  rarely  happens  that  the 
construction  staff  is  obliged  to  open  joints  in  the  main 
cables,  this  process  being  avoided  on  account  of  the  possi- 
bility of  introducing  defective  pairs  and  the  danger  of 
lowering  the  insulation  resistance. 

The  plant  engineer  makes  himself  familiar  with  all  the 
details  of  the  plant  within  his  jurisdiction,  and  by  means 
of  card  records  is  kept  informed  as  to  the  44  fill” 
of  the  cables,  so  that  new  development  studies  may  be 
made  which  will  enable  him  to  plan  any  construction  wrork 
sinmuiltaneously  with  the  relief  of  congestion.  To  this 
end  he  has,  in  addition  to  the  fundamental  plans,  a 
series  of  m&ps  giving  detailed  information  of  all  existing 
plant.  These  are  known  as  “(plant  study  maps”  and  are 
intended  primarily  as  d guide  to  the  plant  engineer  in 
efficiently  arranging  for  relief  and  the  extension  of  plant. 
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ELECTRICITY. 


Engineering  ani>  Constructional  Methods. 

(1)  Pole  Routes. 

(a)  Foies. — The  poles,  which  are  generally  of  chestnut, 
white,  reel,  or  Western  cedar,  are  classed  *‘A”  to  “G,” 
according  to  the  circumference  at  the  top  and  the  circum- 
ference b ft  from  the  butt.  Reinioroed  concrete  and  iron 
poles  are  not  used,  as  at  present  timber  can  be  readily 
obtained  direct  from  the  torests.  Where  the  site  ot  erection 
is  remote  from  a forest  or  pole  yard,  creosoting  is  regarded 
as  a measure  of  economy.  Locaiiy-hewn  timber  is  fre- 
quently butt-treated  with  creosote  oil.  A gain  ot  5 to  15 
years  may  be  expected,  depending  upon  the  treatment  ap- 
plied. Brush  treatment  gives  a gam  of  approximately  5 
years,  while  open-tank  treatment,'  providing  tor  the  pene- 
tration of  the  preservative  to  approximately  J in.  will  give 
an  increase  in  life  of  15  years  or  more; 

The  provision  01  a rennorced-concrete  belt  round  the  pole 
at  the  ground  line  is  considered  qo  be  beneficial  m certain 
cases,  j,/ut  umess  it  is  properly  applied,  moisture  will 
accumulate  between  the  remiorcerinenc  and  the  pole  and, 
instead  of  prolonging  the  hie  of  the  pole,  will  cause  more 
rapid  deterioration. 

Main  telepnone  routes  generally  follow  the  public  road- 
ways, but  snlort  cuts  across  country  are  frequently  made 
where  rignts-or-ways  can  be  obtained.  When  negotiating 
for  private  easements  a lump  sum  payment  per  pone,  rather 
than  an  annual  rental  per  poie,  is  otiered  in  complete  dis- 
charge ot  the  required  facility,  the  amount  paid  tor  tne 
facility  looks  more  attractive  to  tTEF  owner,  ana  tne  clerical 
work  involved  in  making  periodical  payments  is  abolished- 
Wherever  possioie  tne  form  signed  by  tne  owner  also  gives 
the  telephone  company  the  right  to  trim  any  trees  along 
the  route  so  as  to  ensure  a clearance  from  tne  wires  ot  at 
least  1 8 in.  When  taking  a main  route  througn  a forest 
an  attempt  is  made  to  minimise  the  number  ot  faults 
arising  from  contact  with  branenes  and  falling  trees  by 
securing  a 40-tt.  cut  through  the  forest,  i.e.,  a 20-tt. 
clearance  on  either  side  of  the  jroute.  ine  size  of  poie 
ranges  irom  30  ft  to  35  tt.  for  main  routes,  and  is  about  25  ft. 
tor  rural  lines.  Wnere  a poie  route  is  to  be  used  tor 
distribution  within  blocks — a ca^e  referred  to  as  a “rear 
property  pole  line” — the  length  jjf  pole  is  frequently  only 
20  tt.  r 

Poles  are  spaced  from  100  to  150  ft.  apart,  according 
tb  the  number  and  weight  ot  conuuctors  to  'be  carried, 
except  in  special  cases  long  spans  are  not  permitted,  as 
the  cost  of  such  special  construction  „ is  an  item  of  prime 
importance,  in  addition  to  the  serious  expense  of  mainten- 
ance during  bad  weather  conditions.  On  toll  line  routes  the 
stouter  poies,  classes  A and  B,  are  used  and  are  spaced 
100  to  110  ft.  apart.  The  tendency  to-day  is  to  use  the 
former  for  open-wire  toll  lines,  and  the  latter  for  cable 
lines.  Pole  roofs  are  not  used,  and  it  is  not  considered 
necessary  to  piiovide  earth  wires  as  protection  against 
lightning. 

Before  a pole  is  erected,  locations  are  decided  well  in 
advance  of  the  construction  gang  by  means  of  ranging  rods. 
Circular  pole-wholes  are  excavated  by  means  of  special  spoon- 
shaped  snovels  and  long  bars.  The  hole  is  sufficiently  large 
to  admit  of  the  use  of  the  tamping  iron  all  round  the  poie, 
but  less  ground  is  disturbed  than  when  a stepped  rectangu- 
lar hole  is  excavated.  Pike  poles  and  a tool  called  the 
‘'dead  man”  are  used  for  poie  erection  in  preference  to 
ladders  if  a derrick  operated  irom  the  rear  of  an  automobile 
truck  is  not  available.  In  favourable  circumstances  a 
construction  gang  of  twelve  men  can  excavate  for  and 
erect  thirty  25-ft.  poles  (each  carrying  one  arm)  in  an  8- 
hour  day,  without  resource  to  * mechanical  labour-saving 
devices,  as  mentioned  later. 

(b)  Arms. — For  exchange  and  toll  line  construction  the 
standard  arm  has  a nonnaL  capacity  of  10  wires  and  is 
known  as  a 10-pin  cross-arm.  Two  iron  straps,  known  as 
cross-arm  braces,”  are  used  for  preventing  tilting  on  the 
arms ; they  do  not  interfere  with  the  erection  of  the  wires. 


Fig.  2 shows  the  fittings  for  a pole  carrying  two  10-wire 
arms.  Double  sets  of  arms  are  used  at  corner  poles  with 
a pull  of  35  ft.  or  more,' and  also  at  certain  special  pbints, 
such  as  railway  crossings,  long  spans,  and  test-poles. 

(c)  Pole  brackets.— Where  a maximum  of  only  two 
or  three  circuits  is  reqijired  for  some  years  ahead,  wood- 
pole  brackets  are  used  as  they  save  the  cost  of  piioviding 
a 10-wire  arm. 


(d)  Pole  steps. — It  ,is  not  usual  to  provide  pole  steps  on 
through  routes.  Linesmen  are  provided  with  climbing 
irons.  At  terminal  poles  and  distribution  points  arrange- 
ments are  made  for  permanent  stepping. 

(*)  Staying. — There  are  several  types  of  stay  rod  (guy 
Hod)  which  can  be  installed  by  means  of  earth  -borers,  some 
of  which  are  shown  in  Fig.  3.  In  general,  these  rod9  give 


Fig.  3. — Types  *>f  Patent  Stay  Rods  (Anchors). 


very  good  service.  They  can  be  used  for  anchoring  any 
size  of  stay  wire,  with  the  possible  exception  of  16,000-lb. 
wire.  On  heavy  fines,  where  the  patent  rod  is  not  con- 
sidered to  be  satisfactory  and  i6,ooo-l-b.  strand  wire  will  be 
required,  logs  or  planks  are  used  to  form  he  anchor 
In  all  types  of  stay  rod  the  top  forms  a closed  ring,  approxi- 
mately 6 in.  above  the  ground.  The  guy  wire  or  strand, 
which  is  used  for  staying  purposes  and  also  for  the  suspen.. 
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sion  of  aerial  cables,  is  composed  c>f  seven  strands  of  galvan- 
ised mild  steel  wire  farmed  into^c^ble  0f  the  following 


sizes : — 
Size. 

Diameter 

Gauge  of 

Minimum 

Weight 

of  Strand. 

Wire.' 

Breaking 

per 

■ i ‘ 

Weight. 

1,000  ft. 
lb. 

lb. 

in. 

lb. 

2,200 

6,000 

3/16 

16  B.W.G. 

2,300 

75 

5/ *6 

12  B.W.G. 

6,000 

210 

10,000 

3/8 

11  B.W.G. 

11,500 

295 

16,000 

. 7/»6 

9 N*B.S."‘ 

18,000 

4i5 

A turnbuckle,  swivel,  or  other  device  for  adjusting  the 
tension  on  the  wire  after  installation  is  not  considered  to 
be  necessary.  The  wire  is  terminate#  by  one  or  more  3-bolt 
guy  clamps  at  each  end.  These  damps  are  fixed  veiy 
quickly  with  the  aid  of  a small  pair  of  blocks  which  pull 
up  the  wire  to  the  requited  tension.  Poles  situated  at 
tingles  are  given  a slight  set  and,  in  practice,  it  is  seldom 
flound  necessary  to  release  any  clamp  subsequently  for  the 
purpose  of  tightening  the  wire.  Strain  plates  are  placed 
round  the  pole  at  the  point  of  making  off  in  the  case  of 
10,000-lb.  and  16, ooo-lb.  strand.  Where  a stay  wire  is 
attached  to  a pole  carrying  electric  ^ight  wires,  or  is  im- 
mediately adjacent  thereto,  a strain  insulator  is  inserted  in 
the  guy  wire  as  a protection  against  accidents. 

( f)  Insulator  bolts . — Insulator  bolts  (pins)  are  constructed 
pof  locust  wood,  a local  and  durable  timber.  The  pin  is 
simply  driven  into  the  ij-in.  hole  provided  in  the  arm,  and 
held  in  place  by  a nail.  On  transposition  brackets  steel 
pins  are  used,  hut  they  are  fitted  with  wood  collars  to 
enable  the  standard  type  of  insulatttir  to  be  used. 


(g)  Insulators.— Various  materials  have  been  tested  in  the 
search  for  an  insulator  suited  to  American  conditibns,  and 
glass,  in  conjunction  with  wooden  pins,  has  been  found  to 
give  the  best  results.  At  one  time  single-shed  insulators 
were  used  exclusively,  but,  as  the  insulation  resistance 
was  found  to  be  insufficient  for  high-grade  toll  line  work, 
the  double-petti  coated  insulator  was  Introduced.  The  latter 
is  now  used  when  running  or  transferring  all  loaded  cir- 
cuits, and  also  in  non-loaded  circuits  over  100  miles  in  length. 
Its  use  may  also  be  justified  on  shorter  circuits  when  insu- 
lation conditions  are  very  severe.  On  subscribers’  circuits 
the  single-shed  insulator  is  quite  satisfactory.  Double-shed 
porcelain  insulators  have  been  used,  and  there  are  still 
many  in  use;  but  these  are  considered  obsolete  and  glass 
is  now  the  standard  for  all  purposes.  ? 


(h)  Class  of  wire.— For  toll  lines  a No.  8 B.W.G.  (43c  IbA 
or  No.  12  N.B.S.  (173  lb.)  hard-drawn  copper  wire  is  used 
almost  invariably,  but  for  exchange  circuits  either  No.  12 
B.W.G.  (165  lb.)  and  No.  14  B.W.G.  (96  lb.)  galvanised  iron 
wire  or  No  X2  and  No.  14  N.B.S.  (102  lb.)  copper  wire  is 
employed.  Galvanised  iron  wire  is  adopted  in  slow-growing 
outer  portions  of  large  exchange  areas,  and  in  all  portions 
of  the  smaller  exchange  areas  subject  to  the  following 


(i)  That  the  anticipated  development*!.*  less  than  10  lire, 
in  a 15-year  period. 

(ii)  That  the  iron  wire  will  have  a life  of  8 years  or 
more. 

(iii)  That  transmission  requirements  are  fulfilled. 


Where  lines  are  exposed  to  moist  air  or  the  smoke  from 
soft  coal,  experience  has  shown  that  iron  wire  will  not  last 
eoght  years.  Consequently  copper  wire  lias  to  be  used  for 
ihe  majority  of  open-wire  lines  in  the  Eastern  States. 

Bronze  and  copper-clad  steel  are  noF  used  to  anv  extent 
as  overhead  conductors,  except  as  covered  "drop”  wires 
for  distribution  purposes.  These  covered  wires  are  also 
adopted  on  subscribers  j routes  where  the  development  studies 
indicate  that  the  maximum  number  0$  circuits  in  a 5-vear 
period  will  be  six,  and  where  the  route  does  not  exceed 
1,000  ft.  in  length.  When  only  three  or  four  of  such  leads 
are  required  arms  are  not  provided,  small  iron  brackets 
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carrying  porcelain  knbbs  being  fitted  on  the  pole.  The 
number  of  open  wires  for  local  routes  is  limited  'where 
possible  to  30,  i.e.,  the^ll  capacity  of  three  10-wine  arms. 
When  the  number  of  circuits  exceeds  the  figures  mentioned 
it  is  probable  that  cable  can  be  justified  at  the  outset.  f The 
joint  use  of  poles  for  telephone  and  electnc  supply  wires 
is  greatly  encouraged.  The  advantages  are  mutual  * -par- 
ticularly Ion  small  routes  'used  for  distribution  purposes. 

(To  be  continued.) 


SALESMANSHIP  IN  RELATION  TO  ELECTRIC 
POWER-DRIVEN  MACHINERY  IN  THE  HOME. 

At  the  second  of  the  Salesmanship  Conferences,  promoted 
; by  the  E.D.A.,  Mr.  J.  W.  Beauchamp,  who  occupied  the 
chair  in  place  of  Mr.  S.  T.  Allen  (chief  engineer  of  Wolver- 
hampton and  president  of  the  I.M.E.A.),  who  wras  unfor- 
tunately recalled  by  telegram  at  the  last  moment,  was  able 
to  announce  that  already  very  considerable  interest  had  been 
aroused  in  the  provinces,  and  similar  meetings  were  to  be 
organised  at  various  centres. 

At  last  Friday’s  meeting,  Mr.  E.  R.  Morton  (sales 
manager  to  the  Sun  Electrical  Co.,  Ltd.)  opened  a dis- 
cussion on  salesmanship  in  relation  to  electric  power-driven 
machinery  in  the  home.  He  treated  the  subject  in  a most 
able  manner  on  lines  generally  to  be  expected,  pointing  out 
the  absolute  necessity  for  salesmen  having  a thorough 
knowledge  of  tm*  appliances  they  were  selling  and  of  all 
matters  incidental  to  their*. use,  the  futility  of  running  down 
competing  appliances,  tf&(i) (ii) (iii) * v  need  for  truthfulness,  the  im- 
portance of  getting  the.  prospective  producer  thoroughly 
interested  before  mentioning  cost,  and  the  desirability  of 
subsequent  calls  during  the  first  few  months  at  least  after  a 
sale  has  been  effected.  Suggestions  were  also  given  for  pre- 
liminary advertising.  With  regard  to  washing  machines, 
Mr.  Morton  laid  emphasis  on  the  great  saving  effected  by 
their  use  as  compared  with  the  sending  of  washing  to 
laundries,  and  also  as  compared  with  the  cost  of  the  crash- 
ing being  done  at  home  by  the  aid  of  a w’asher- woman,  the 
figures  given  being  iojd.,  23s.  6d.  and  9s.  6d.,  respec- 
tively. The  value  of  hire-purchase  terms  in  securing  busi- 
ness was  also  dealf  wttb,  as  even  then  a saving  can  be 
shown,  while  ultimately,  c$  course,  the  only  cost  is  that  for 
current.  Hire-purchase  t$rms  could  be  contrasted  with  the 
monthly  cost  of  a servant  l)  do  the  work. 

The  discussion  supported  Mr.  Morton’s  plea  for  the  neces- 
sity of  salesmen  using  the  appliances  they  were  selling  in 
their  own  homes,  and  also  for  their  being  enthusiastic  about 
the  appliances.  The  keynote  might  well  be  said  to  be 
use  and  enthuse . # 

Various  suggestions  wer^ftiade,  but  except  that  the  neces- 
sity for  further  educating  the  public  in  the  real  advantage 
of  the  electric  way  by  means  of  advertisement,  continual 
demonstrations  on  the  large  scale  and  the  importance  of 
getting  at  architects  and  builders  to  ensure  that  future  build- 
ing be  done  with  a view  to  an  extended  general  use  of  elec- 
tricity being  provided  for,  Jhere  w&s  little  of  a constructive 
nature  said.  w 

It  is  regrettable  to  find  that  so  many  in  our  industry  still 
look  forward  to  the  future,  awaiting  someone  else  to  do  the 
pioneer  work  for  them,  instead  of  tackling  the  problem  now. 
Whatever  benefits  can  be  introduced  into  future  houses  and 
how  many  houses  are  still  without  an  electrical  supply  evea 
for  lighting,  is  beside  the  point.  The  fact  is  that  there  are 
over  a million  houses  wired  for  electric  light,  and  existing 
appliances,  (washing  machines,  vacuum  cleaners,  dish- 
washers, etc.),  are  quite  suitable  for  general  use  in  existing 
circumstances,  and  if  only  ten  per  cent,  took  up  the  use  of 
these  appliances  now  our  manufacturers  would  have  all  the 
work  they  want.  Once  more,  use  and  enthuse. 

The  next  meeting  will  ibe  held  on  Friday,  January  20th, 
1Q22,  at  8 o’clock,  at  the  Chartered  Inst,  of  Patent  Agents 
(Staple  Inn  Buildings,  W.C.i),  when,  under  the  chairman- 
ship of  Capt.  J.  M.  Donaldson,  a discussion  on  "Salesman- 
ship in  relation  to  Electric  Heating  and  Cooking”  will  bo 
opened  bv  Mr.  W.  A.  Gillott- 
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THE  CAMBRIAN  ELECTRICAL  SCHOOL, 

CUErERTMW,  pom,  GUI. 

Principals  WILLIAM  THOMAS, A.  of  M.E.E. 
Deputy  Principal!  Dd.  I.  THOMAS,  M.Inst.F.,  F.R.S.A. 

Tutor* : Stiff  of  Highly  Qualified  Instructor*  in  all  subject*. 


A SCHOOL  OF  UNEQUALLED  REPUTATION. 
No  Branches.  No  Agents.  Influential  Employers  five 
preference  to  Students  coached  at  this  Correspondence  School. 

DO  YOU  WANT  TO  SUCCEED? 

An  efficient  Passport  to  the  Best  Positions  is  the  possession  of  the 
Electrical  Engineering  Diploma  issued  by  this  School  (The  C.E.S.) 
to  all  diligent  Students. 

Well-paid  and  Good  Positions  await  every  Successful  Student.  Com- 
mence Now  and  ensure  your  Success  in  Life.  Take  LESSONS  BY 
ROST  la  Electrical  Engineering,  Mechanics  and  Mathematics. 
TO  ENSURE  YOUR  SUCCESS  AT 

ELECTRICAL  EXAMS. 

STUDY  IN  PRIVATE  AT  HOME 
WITH  THE  VERY  BEST  TUTOR 


INSTRUCTION  UNTIL  SUCCESSFUL 


Select  the  Tutor  that  has  an  unbroken  Record  of  Successes 

At  the  A.  of  M.E.E.  Exams. 

109  Student*  passed  a*  QuilHIfff  Electrical  Enfineert. 


ONy  Mid  SsMt  Elsctrltal  Engliwtrlng,  etc.,  Exafne 
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To  be  successful  at  your  next  examination,  state  your  requirements,  and 
write  to-day  for  information,  enclosing  3d.  postage  stamp. 

The  SECRETARY  (Dept.  D).  The  Cambriah  Electrical  School. 
Cemeterr  Road.  FORTH.  RHONDDA.  GLAM. 
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WE  give  the  quickest  delivery  consistent  with 
good  quality  in  every  case.  Standard 
- types  can  practically  always  be  delivered 
from  stock*  For  special  cables  we  never  try  to 
get  an  order  by  promising  a delivery  it  is  uncertain 
we  can  keep.  It  is  better  to  quote  a delivery  time 
we  can  keep,  even  if  it  seems  long,  than  to  quote  a 
quick  time  we  cannot  keep  so  as  to  get  the  order. 


W.  T.  Henley's 
Telegraph  Works 
Co.,  Ltd., 
Blomi  efd  Street, 
London,  E.C.2. 
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TO  OHS  READEBB- 

kuctucRi  is  published  every  Friday,  and,  if  ordered,  is  on  sale  at  the 
principal ' Btilws j Station  BoototaU.  uA  MowMjent.  <|V.  ** 

haa  a very  large  sale  throughout  the  United  Kingdom,  as 
well  as  in  the  British  Colonies  and  Abroad. 

The  Editor  does  mot  hold  himself  responsible  for  (minions  expressed  by 
individual  contributors,  nor  does  he  necessarily  identify  himself  with 
their  views.  , , . - . 

Questions  to  which  an  answer  is  required  must  be  accompanied  by  a 
8d.  stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer 
will  probably  appear  in  the  paper.  , 

New  advertisements  for  the  displayed  oolumns  and  alterations  to 
existing  ones  must  reach  the  publishing  office  not  later  than 
the  first  post  Tuesday  morning,  in  order  to  be  in  time  for  the 
issue  of  the  following  Friday.  This  is  important.  Hate  quoted  on  appli- 
cation. Subscription : 17s.  6cL  a year,  9*.  half-year,  4s.  6d.  a quarter  in 
advance,  postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  8.  Rkntell  urn  Co.,  Ltd., 
864)9,  Maiden.  Lane.  London,  W.C.2.  Telephone,  No.  2406  Gerrard. 


Current  Topics. 


Once  again  I wish  all  miy  readers  the  time-honoured 
Compliments  of  the  Season.  Peace  and  Good  Will 
would  seem  more  than  ever  assured 
A at  the  end  ol^what  has  been  a very 

Merry  disappointing  year  to  many  of  us. 

Christmas.  Trade  prospects  are  improving 
gradually,  as  indicated  by  the 
Christmas  shopping  which  has  been  exceptionally 
brisk,  especially  in  electrical  goods, k a happy  augury 
for  the  New  Year.  According  to  reports  numerous  im- 
portant electrical  projects  are  s&leduled  for  execution 
during  the  twelve  months  just  ahead  of  us,  and,  al- 
though unemployment  will,  I fear,  have  rendered 
Christmas  festivities  difficult  for  many  wage-earners, 
the  spirit  of  the  season  cannot  be  suppiessed.  That  it 
may  lead  to  better  timies  ahead  is  my  earnest  wish.  A 
Merry  Christmas  to  you  all. 


In  a praiseworthy  effort  to  bring  down  the  cost  of 
living,  a factor  which  bulks  largely  in  the  happiness  or 
otherwise  of  every  industrial  oom- 
Cheaper  m unity,  the  leading  organs  of  the 

Electricity.  Press  have  been  conducting  a carii- 
* paign  of  cSuasm  and  comparison 
of  ruling  market  prices  for  those  goods  which  may  be 
regarded  as  the  real  necessities  of  life.  As  a result, 
considerable  reductions  have  been  accomplished  in  the 
prices  of  staple  foodstuffs,  wearing  apparel,  etc.,  all  of 
which  is  to  the  publia  good,  - inasmuch  as  k assists  in 
increasing  the  margin  of  spending  power  possessed  by 
all  classes  when  their  various  essentials  have  been  duly 
provided  for.  The  most  prosperous  times  are  those 
when  the  workers  of  the  country  enjoy  a liberal  margin 
between  wages  and  cost  of  living.  All  can  then  afford 
those  little  luxuries  which  add  15  the  amenities  of  life 
and  raise  it  above  the  level  of  & mlere  existence. 


In  the  general  demand  for  lowered  prices,  electrical 
energy  naturally  comes  in  ,for  a share  of  the  critkasm, 
and  rightly  so,  inasmOch  afc  it  can  now  be  regarded  as  a 
necessity  in  practically  every  town  as  well  as  in  many 
scattered  districts.  1-Ha  this  connection,  London  affords 
an  interesting  object  lesson  in  comparative  costs  per 
unit  of  electrical  energy  which  at  least  one  organ  of  the 
lay  Press  has  not  been  slow  to  recognise  and  make  capi- 
tal out  of.  According  to  the  Daily  Express,  the  aver- 
age  price  per  unit  in  London,  which  before  the  war 
ranged  from  1.7  to  2:6  pence,  now  lies  between  2.54 
and  6.3  pence,  rising  in  extreme  cases  to  as  high  a 
figure  as  8d.  per  unit. for  house  lighting.  These  are 
average  prices  charged  by  the  fourteen  municipal  cor- 
porations and  the  fourteen  electricity  supply  companies 
which  cater  for  the  metropolitan  area. 


Obviously  there  is  something  radically  wrong  with  an 
industry  of  this  kind  to  account  for  such  large  discre- 
pancies  between  the  maximum  and  minimum  charges. 
Yet,  if  you  had  the  time  and  the  opportunity  to  inter- 
view the  accounts  section  erf  each  of  these  various  un-: 
dertakings  you  would  probably  receive  an  extremely 
plausible  explanation  of  the  necessity  for  the  present 
charge ; figures  can  always  be  made  to  show  a desired 
result,  and  clever  accounting  covers  a multitude  of  de-r 
linquencies.  Taking  Jhe  supply  industry  as  a whale, 
and  more  particularly  that  portion'  of  it  which  caters 
for  the  metropolitan  area,  there  are  many  factors  which 
enter  into  and  control  the  price  at  which  electrical 
energy  can  be  supplied  to  the  consumer.  When  all  is 
said  and  done,  the  principal  factor  is  the  cost  of  fuel, 
and,  although  wie  all  appreciate  the  present  position  in 
regard  to  coal  prices^  there  is  here  no  justification  for 
such  wide  divergencies  as  are  indicated  in  the  above 
averages. 


The  average  price  of  industrial  coal  has  fallen  from 
50s.  a ton  in  1920  to  31s.  a ton  to-day,  and  our  lay 
critic  figures  the  resultant  saving  to  the  supply  com- 
panies who  are  eked  as  the  worst  offenders,  at 
^300,000  per  annum  on  the  coal  bill  alone.  Here  are 
some  further  criticisms  which,  although  the  supply  un- 
dertakings can  doubtless  explain  them  away  satisfac- 
torily to  themselves,  assume  an  ugly  aspect  in  the  eye 
of  the  consumer  who  has  to  pay  for  the  privilege  of 
electric  light  and  powfer.  The  companies  are  putting 
away  far  larger  sums  to  depreciation  and  reserve  than 
are  justified,  havings  regard  to  the  high  price  of  elec- 
tricity. The  amount^laced  to  reserve  last  year  by  six 
companies  was  ^394»odo,  as  compared  with  ^150,000 
in  iqi2. 


Moreover,  the  capacity  of  a large  percentage  of  our 
population  for  buying  goods  other  than  absolute  neces- 
sities makes  for  increased  trade  all  round,  because  the 
general  demand  for  goods  of  all  descriptions  is  cor- 
respondingly increased.  When  times  are  bad  it  is  only 
the  dealers  in  foodstuffs  who  are  able  to  continue  in 
business;  the  vendors  of  other  commodities  invariably 
feel  the  effects  of  bad  trade  at  such  times.  It  is  only 
equitable,  therefore,  that  the  retail  shopkeeper  who  de- 
rives a living  from  the  distribution  of  the  nation’s  food 
and  is  consequently  well  established  whatever  the  state 
of  industry,  should  sacrifice  a portion  of  his  profits 
when  the  occasion  demands,  and  for  the  benefit  of  the 
of  the  community  who  are  less  fortunate. 


Prices  of  other  commodities  used  in  the  manufacture 
and  distribution  of  electricity  have  fallen  during  the 
past  two  years.  Copper,  which  two  years  back  real- 
ised ^95  per  ton,  has  now  fallen  to  £67.  Rubber, 
which  in  the  early  winter  of  1919-20  was  2s.  6Jd. 
per  lb.,  has  slumped  to  is.  2$d.  Again,  there  is  the 
labour  cut  in  the  engineering  trades  which,  as  our 
contemporary  observes,  will  transfer  thousands  of 
pounds  per  annum  from  the  pockets  of  the  operatives 
into  the  coffers  of  the  companies.  It  is  further  alleged 
that  the  cost  of  making  connections  from  the  supply 
mains  to  house  services,  formerly  borne  by  the  com- 
panies, has  been  transferred  to  the!  consumer,  who  thus 
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burden  of  additional  capital  outlay.  Another 
/Oint  made  by  this  o^tic  is  that  although  in 
z thoroughfares  the  areas,  served  by  different 
-inies  overlap,  and  there  are  consequently  mul- 
, mains,  the  privilege  of*  choice  is  not  left  to  the 
* uld-be  consumer.  The  rival  companies,  by  virtue 
of  an.  agreement,  select  their  own  consumers,  who  per- 
force pay  the  standard  rate  fixed  by  the  undertaking 
from  whom  they  derive  their  supply  of  energy,  or  live 
in  darkness. 


Whilst  making  due  allowance  for  the  object  in  view 
of  the  pressman  entrusted  withhthis  propaganda,  there 
is  nevertheless  a considerable  stratum  of  fact  underly- 
ing his  contentions,  and,  for  the  ultimate  benefit  of  the 
supply  industry,  as  well  as  of  the  electrical  industry  as 
a whole,  it  is  high  time  that  both  municipal  undertak- 
ings as  well  as  companies  reviewed  their  charges  for 
electricity  with  a view  to  early  reductions.  The  elec*- 
trical  contracting  business,  together  with  the  sale  of 
current  consuming  devices,  lamps,  motors,  fittings  and 
accessories  is  intimately  associated  with  the  price 
charged  fcr  current,  and  in  the  natural  order  of  things 
cheap  electricity  is  essential  to  a revival  in  the  electrical 
industry  as  a whole.  Failing  these  mythical  super- 
power stations  which  were  to  give  us  current  ad  lib 
at  a half-penny  or  even  less  per  unit,  it  is  up  to  the 
existing  undertakings  to  justify  their  continued  exis- 
tence by  cutting  charges  and  practising  the  most  rigid 
economies  in  generating  costs.  Incidentally,  it  is  high 


A New  Year  Proposal. 


WIRES.  CABLES.  FLEXIBLE  S. 

I am  offering  HIGH  GRADE  V.I.R. 
Cables,  a very  attractive  proposition, 
at  Lowest  Market  Prices. 

As  late  Managing  Director  of  Simplex 
Conduits  Ltd.,  I have  had  23  years'  ex- 
perience of  the  Cable  position,  and  am 
convinced  that  I can  do  better  for  you 
than  you  are  doing  for  yourself.  I can 
place  you  in  a position  to  secure  remuner- 
ative business  for  1922.  You  can 
install  Waterhouse  Cable  with  confidence 
anywhere. 


Price  Lists  and  Sampies  on  Application 
to  the  ... 

Mutevm  LM. WATERHOUSE  ELECTRIC  CO., 

S2SI  19,  RatMnae  Place,  W. 


time  power  station  engineers  in  some  quarters  over- 
hauled their  plant  and  mains.  Upwards  of  seven 
separate  and  independent  breakdowns  in  supply  have 
been  reported  during  the  past  week,  all  of  which  re- 
dound to  the  discredit  of  the  electricity  supply. 

Elektron. 

FOREMEN  AND  SUPERVISORS. 


Join  the  N.A.S.E. 

The  scope  of  the  National  Association  of  Supervising 
Electricians  is  being  enlarged,  and,  in  pursuance  of  this 
policy,  Mr.  A.  Brammer  was  recently  appointed  ’full- 
time'  general  secretary.  The  appointment  has  been 
fully  justified,  and,  coupled  with  the  enthusiastic  back- 
ing of  the  members,  should  enable  the  association  to 
make  great  progress  throughout  the  country.  District 
branches  are  to  be  formed  in  Manchester,  'Middles- 
brough, Birmingham,  Portsmouth  and  other  centres. 

We  might  here  refer ^in  more  detail  to  the  associa- 
tion and  the  qualification  of  its  members;  Membership 
is  restricted  to  those  who  can  show  by  their  past 
experience  that  they  are  thoroughly  capable  and 
efficient  foremen  or  supervisors  in  the  electrical 
industry,  and  the  prfrhary  object  of  the  association 
(which  was  formed  in  1914)  is  education, 
carried  out  mainly  by  lectures,  which  are  held,  free  to 
members  and  visitors,  each  month  at  the  St.  Bride’s 
Institute,  Ludgate  Circus,  E.C.4.  Owing,  however, 
during  the  war  period,  to  the  attitude  of  some  em- 
ployers towards  meifrfters  of  the  association,  it  was 
compelled  to  register  as  a trade  union  to  protect  its 
members,  and  in  many  cases  has  been  successful  in 
improving  their  conditions.  As  a result  of  negotia- 
tions, the  association  is  recognised  by  the  employers, 
and  an  agreement  between  the  National  Federated 
Electrical  Association  and  the  N.A.S.E.  was  accom- 
plished in  June  last.  This  agreement  gives  a definite 
status  to  the  staff  foreman,  and  sets  out  in  detail 
certain  conditions  of  engagement  and  work. 

A foreman  or  supervisor,  who  belongs  to  a manual 
workers’  organisation,  is  liable  to  find  himself  in  a 
difficult  position,  which-  is  not  in  the  interests  of  the 
workers  or  the  industry.  This  difficulty  cannot 
arise  with  the  members  of  the  N.A.S.  E. , and  we  would 
urgently  counsel  all  supervisors  and  foremen  in  the 
electrical  industry  who  are  not  members  of  the 
N.A.S.E.  to  communicate  immediately  with  th* 
general  secretary  at  the  office  of  the  association,  29, 
Metropolitan  Buildings,  63,  Queen  Victoria  Street, 


We  might  add  that  the  next  lecture  will  be  given* 
on  Tuesday.  Januarv  10th,  1022,  and  the  annual 
dinner  of  the  association  will  take  place  at  the 
Restaurant  Frascati,  Oxford  Street,  W. t,  on  Saturday, 
January  28th.  1022.  Tickets  12s.  6d.  each.  A technical 
library,  employment  bureau  and  legal  department  are 
alwavs  at  the  service  of  members. 


Outline  Of  Science. — Part  3 of  this  Newnes'  publication  is 
replete  with  interesting  reading  matter,  including’  chapters 
dealing  with  the  wav  in  which  the  higher  forms  of  life  have 
developed  from  the  dawn  of  living  matter  and  the  protective 
devices  bv  which  they  have  been  enabled  to  survive  the  ceaseless 
competition  existing  throughout  Nature,  finishing  up  with  " The 
Ascent  of  Man  *'  from  the  primitive  ape-like  type. 
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NEW  B.T.-H.  SHOW-ROOMS. 


A Business  Opportunity  for  Manchester 
Contractors. 

We  are  now  able  to  illustrate  the  new  Manchester 
showrooms  of  the  British  Thomson-Houston  Co.,  Ltd., 
the  opening  of  which  was  referred  to  in  these  columns 
some  weeks  ago. 

As  may  be  seen,  the  fittings  showroom  is  a comfort- 
able and  spacious  apartment,  artistically  arranged  and 
decorated.  It  is  essentially  a place  where  the  busi- 
ness of  choosing  and  buying  electric  light  fittings  may 
be  carried  out  with  comfort,  convenience  and  celerity. 
The  large  and  varied  display  covers  the  whole  range 


of  B.T.-H.  lighting  units,  and  includes  such  items  as 
Mazdalux  reflectors,  X-ray  reflectors,  X-colour-ray 
attachments,  eye-rest  fittings,  semi-indirect  fittings, 
floodlight  and  spotlight  projectors.  Every  kind  and 
class  of  lighting  is  represented  by  one  or  other  of  the 
scientifically  designed  fittings  displayed.  Needless  to 
say,  all  fittings  are  equipped  with  Mazda  lamps. 

All  contractors  and  dealers  in  the  Manchester  dis- 
trict are  invited  to  visit  these  showrooms,  and  to  bring 


or  send  their  clients  to  select  fittings,  and  in  every 
other  way  to  take  full  advantage  of  the  opportunities 
for  better  business  afforded  by  this  latest  B.T.-H. 
development.  1 


WALTZ  INSTRUCTIONS  FOR  ELECTRICAL 
ENGINEERS. 


The  waltz  is  a cycle  of  operations  produced  by  the 
synchronised  movements  of  two  units,  known  respec- 
tively as  lady  and  gentleman. 

The  perfected  adjustments  of  these  movements  is 
accomplished  by  joining  up  an  untrained  unit  with  a 
trained,  and  repeating  the  cycle  until  the  knowledge 
possessed  by  the  trained,  acts  more  or  less,  uipon  the 
permeability  of  the  untrained. 

For  explanatory  purposes  let  It  be  assumed  that  a 
gentleman  is  desirous  Of  acquiring  the  waltz,  then  the 
following  procedure  must  be  adopted  : — 

The  gentleman  must  first  “ meter  ” lady,  preferably 
a reverser,  capable  of  "Carrying  a heavy  load  under  full 
pressure  without  breaking  down.  This  lady  must  be 
provided  with  cast-iron  feet,  the  patience  of  Job,  the 
temper  of  an  archangel  and  a high  resistance  to  the 
caustic  comments  of  other  units  operating  in  the  same 
area.  It  is  also  necessary  that  this  lady  can  carry 
out  Terpsichore’s  law  of  motion,  which  can  be  defined 
as  “That  force  which  can  propel  ten  stone  ten  yards 
in  ten  minutes  without  disturbing  more  than  ten  hairs.” 

The  gentleman  places  his  right  arm  round  the  lady’s 
waist  (which  may  be  in  any  position  according  to  the 
latest  fashion),  and  with  his  left  hand  grasps  the 
lady’s  outstretched  ri<*ht. 

The  lady,  which  in  this  case  is,  of  course,  the  trained 
unit,  having  discovered  the  line  of  least  resistance, 
starts  off  and  attempts  to  perform  the  series  of  move- 
ments necessary  for  the  cycle. 

During  this  period  careful  watch  must  be  kept  upon 
the  gentleman  for  the  following  developments  : — 

(1)  Hysteresis. — The  gentleman  is  bound  to  develop 
a certain  amount  of  “lag,”  and  it  will  be  found  advan- 
tageous to  employ  a “ booster”  or  M.C.  to  assist  the 
lady. 

(2)  Contact. — Care  must  be  taken  that  these  two 
units  do  not  come  into  contact  with  other  units  operat- 
ing in  the  same  area,  otherwise  there  is  danger  of 
friction,  resulting  in  a'leakatge  of  language  along  the 
line. 

(3)  Rotating  Flux . — An  inevitable  development  in  the 
gentleman  will  be  the  accumulation  of  electric ‘surgings 
in,  and  around  the  head,  caused  by  the  constant  cyclonic 
movements.  The  gentleman  appears  to  be  stationary 
with  a rotating  field  around,  and  further  experiments 
bv  the  lady  are  useless  until  the  excitation  has^sub- 
sidcd,  otherwise  there  is  danger  of  the  gentleman  trying 
to  choker., 

When  several  units  are  operating  in  one  large 
room  a “detector”  is  usually  employed  to  “detect” 
unengaged  units  and,  more  or  less,  successfully  connect 
them  up.  It  is  more  popularly  known  as  an  M.C. 

The  training  periods  generally  have  an  interval  half- 
way  through,  when  it  is  the  duty  of  the  untrained 
gentleman  to  find  the  trained  lady  and  “feeder  ” until 
the  potential  rises  to  maximum. 
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ELECTRICAL  ENGINEERING— FINAL  GRADE. 


Solutions  to  Questions  set  at  the  1921  Examination  of 
City  and  Guilds^  Institute. 

By  Edward  Hughes,  B.Sc.,  A.M.I.E.E. 
(Continued  from  page  661). 

Q.  8. — How  would  you  carry  out  the  following 
tests  on  large  transformers : (a). No-load  losses,  (6)  copper 
losses,  ( c ) impedance  voltage,  (d)  polarity,  (e)  heating  ? 
Show  a diagram  of  connections  in  each  case. 

mA.  8. — (a)  No-load  losses. — Ifhe  primary  of  the  trans- 
former is  connected  through  a.  wattmeter  W and  an 
ammeter  A to  an  alternator  running  at  the  correct 
frequency  and  generating  the  Tated  voltage  of  the 


Figs.  13 

transformer  (Fig.  13).  The  ammeter  is  inserted  simply  to 
check  the  current  and  thus  enable  the  wattmeter  to 
be  worked  on  its  most  suitable  range.  Since  the 
transformer  secondary  is  on  open  circuit,  there  is  no 
copper  loss  in  that  winding ; also,  since  the  current 
taken  by  the  primary  under  these  conditions  is  ex- 
tremely small  in  comparison  with  the  full-load  current, 
the  PR  loss  will  be  negligibly f small.  On  the  other 
hand,  the  flux  in  the  core,  being  dependent  upon  the 
applied  voltage,  is  at  its  normal  value.  Hence  the 
power  indicated  by  the  wattmeter  can  be  taken  as  the 
iron  or  no-load  loss  of  the  transformer. 

(6)  Copper  losses. — The  resistances  of  the  primary 
and  secondary  windings  may  be  measured  by  the 
" bridge  ” method.  To  allow  for  the  greater  effective 
resistance  of  a conductor  with  A.G.  than  with  D ., 
the  values  thus  obtained  should  be  increased  by  a per- 
centage depending  upon  the  section  of  the  C con- 
ductors and  upon  the  frequency.  The  products  ol  the 
effective  resistances  and  the  primary  and  secondary 
currents  give  the  copper  losses  in  the  primary  and 
secondary  windings  respectively. 

Another  method  of  determining  the  copper  losses 
is  to  short-circuit  the  secondary  winding  through  a 
suitable  ammeter  A2  as  shown  in  Fig.  14.  An 
ammeter  Ax  (reading  up  to  F.L.  current),  a low-reading 


voltmeter  V and  a wattmeter  W are  connected  in  the 
primary  circuit. 


After  reducing  the  supply  voltage  to  a very  low 
value,  the  primary  circuit  is  closed  and  the  voltage 
increased  until  A2  is  registering  the  full-load  current. 
Since  the  voltage  across  the  primary  is  now  com- 
paratively low,  and  as  the  iron  losses  vary  approxi- 
mately as  the  square  of  the  voltage,  the  power  supplied 
to  the  transformer  under  these  circumstances  can  be 
taken  as  the  sum  of  the  copper  losses  in  the  primary 
and  secondary  windings. 

(c)  Impedance  voltage. — The  impedance  voltage  is 
that  required  to  send  the  F.L.  currents  through  the 
resistances  and  reactances  of  the  transformer  windings, 
and  is  given  by  th£  voltmeter  reading  in  the  short- 
circuit  test  just  described.  Owing  to  the  secondary 
being  shorted,  the  e.m.f.  induced  in  that  winding  is 
all  used  up  in  sending  the  F.L.  current  against  its  im- 
pedance ; whilst  the  voltage  applied  to  the  primary 
has  one  component  to  neutralise  the  small  e.m.f. 
induced  in  the  primary  corresponding  to  the  e.m.f. 
induced  in  the  secondary,  and  another  component 
to  send  the  F.L.  current  against  the  impedance  of  the 
primary  winding.  The  whole  of  the  applied  voltage 
for  the  short-circuit  test  is  therefore  absorbed  in  over- 
coming the  resistances  and  reactances  of  the  primary 
and  secondary  windings. 

(d)  Polarity. — If  a suitable  A.G.  supply  is  available, 
the  polarity  can  easily  be  tested  by  connecting  two 
adjacent  primary  and  secondary  terminals  together 
and  noting  whether  the  voltage  between  the  other 
two  terminals  is  greater  or  less  than  the  primary  voltage, 
i.e.,  whether  the  secpndary  voltage  is  added  to  or 
subtracted  from  the  primary  voltage. 

Another  method  is  to  connect  an  accumulator  or  a 
primary  cell  A through  a resistance  R and  a switch 
S to  the  H.T.  side  of  the  transformer  T , whilst  a moving- 
coil  millivolt  meter  .B  (with  centre  zero  preferably)  is 
connected  across  the  L.T.  side.  R is  adjusted  until  on 


closing  or  opening  S]  an  appreciable  deflection  is  ob- 
tained on  B , the  direction  of  the  deflection  being  care- 
fully noted.  The  test  is  repeated  with  the  other  trans- 
formers, the  cell  in  each  case  being  connected  with 
the  same  polarity  in  relation  to  the  H.T.  terminals, 
and  the  L.T.  terminals  which  give  the  same  direction 
of  B}s  deflection  as  the  first  transformer  are  marked 
accordingly  (Fig.  15). 

(e)  Heating. — Since  transformers  are  seldom  made 
singly,  it  will  be  assumed  that  two  similar  transformers 
T,  and  T2  are  available.  These  are  connected  as 
shown  in  Fig.  16,  the  H.T.  windings  being  joined 
together ; whilst  the  L.T.  winding  of  T2  and  that  of 
T,  in  series  with  the  secondary  of  an  auxiliary  trans- 
former T3  are  connected  in  parall°l  across  the  mains. 
The  correct  relationship  of  the  transformer  windings 
has  already  been  determined  in  test  (d)  and  must  be 
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strictly  adhered  to  in  order  that  T1  and  T%  may  be 
acting  in  opposition  to  each  others 

The  primary  of  jT8  is  connected  through  a variable 
resistance  R across  tne  mains,  so  that  by  decreasing 
this  resistance,  the  secondary  e.m.f.  of  T3  may  be 
increased  sufficiently  to  produce,  the  full-load  current 
— indicated  by  A — around  T,  and  T2.  As  the  efficiency 
has  not  been  asked  for  in  this  test,  no  wattmeters  have 
been  indicated  on  the  diagram. 


The  load  is  kept  constant  until  the  temperature 
has  attained  a steady  valu< , when  the  temperature  rise 
can  be  obtained  from  thermometers  placed  at  various 
points.  If,  however,  the  temperature  rise  is  being 
determined  by  the  increase  of  resistance  method,  the 
resistance-measuring  instruments  should  be  ready 
so  that  readings  can  be  taken  immediately  the  A.C. 
supply  is  switched  off. 

(To  be  continued.) 


Questions  and  Answers  by;  Practical  Men« 


RULES^ 

Questions  : TV’s  invite  our  readere  to  tend  us  questions , preferably  on 
technical  problemt  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  “ Answers  to  Correspondents  '*  or  replies  will  be  invited  from  our 
readers.  One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column . 

Answers  : A fee  of  10#.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  6 s.  for  the  one  we  select  as  second  best. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  con- 
ciseness. as  well  as  accuracy.  The  Editor  reserves  the  right  to  m ake 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript.  Com- 
petitors may  adopt  a " nom  de  plume."  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  as  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  The  Editor's  decision 
is  final. 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prize  the  most  times 
during  the  next  twelve  months. 

The  words  “ Questions  and  Answers.’*  or  " Q ” and  **  A " should  be 
placed  at  the  top  left-hand  comer  of  all  letters  intended  for  this  column. 

Question  No.  13  i. 

I wish  to  purchase  a 10  ampere  prepayment'  meter  for 
use  on  a 220-volt  D.C.  supply.  Can  any  reader  advise  me 
upon  the  best  type  to  buy?  I would  like  a few  details 
about  its  operation  and  the  necessary  precautions  to  be 
taken  when  fixing  it. — “Wireman.” 

Question  No.  132. 

How  do  the  time  limit  relays  operate  on  the  London  and 
South  Western  Railway  traction  units?  I understand  that 
the  function  of  these  relays  is  to  regulate  the  period  of 
dosing  of  the  main  circuit  contactors. — “Rail.** 

Replies  to  Questions  Nos.  13 1 and  132  must  be  received 
by  January  21 , 1922. 


Reviews  of  Books,  &c. 

[Books  noticed  in  this  column  will  be  sent  from  Eleo 
tricity  Office  to  any  part  of  the  world,  for  the  published 
price,  plus  ten  per  cent,  for  postage  (minimum  2 d.)$  and 
orders  will  be  appreciated .] 

The  Practical  Electrician’s  Pocket  Book  and  Diary, 
1922.  By  iH.  T.  Crewe.  560  pp  and  diary.  (Rentell.  3s. 
net.) — The  publishers  are  to  be  congratulated  on  this  issue 
of  our  old  friend,  the  little  red  book,  as,  in  spite  of  its 
having  been  thoroughly  revised  and  brought  as  up  to  date 
as  is  possible,  it  appears  well  up  to  schedule  time.  In 
addition  to  general  thorough  revision,  several  chapters  have 
been  rewritten  and  new  chapters  added,  with  the  result  that 
the  editorial  pages  have  been  increased  in  number  by  about 
40,  but  by  the  use  of  su;>erior  thin  paper  the  publication  is 
not  increased  in  bulk.  Among  the  new  chapters  we  note 
one  on  the  motor-converter,  one  on  current  limiters,  one 
on  the  use  and  maintenance  of  electric  railway  signalling 
apparatus,  and  one  on  the  care  and  upkeep  of  ignition, 
lighting  and  self-starting  sets  for  motor  vehicles,  the  two 
latter  being  especially  welcome,  as  they  treat  of  matters  of 
ever-increasing  importance  in  a particularly  lucid  way  well 
calculated  to  be  of  the  utmost  use  to  those  directly  con- 
nected with  the  plant.  O wrier-dri  vers,  as  well  as  chauffeurs, 
garage 'proprietors,  and  mechanics  will  find  the  chapter  on 
motor-car  electrical  sets  of  especial  value  as  regards  the 
correct  use  and  repair  of  the  electrical  equipment,  while 
hints  are  given  on  the  important  points  to  look  for  wThen 
purchasing  new.  Designers  might  also  take  heed,  as,  un- 
fortunately much  of  the  electrical  equipment  in  the  market 
is  still  far  ..from  perfect.  Coming  now  to  the  chapters  which 
have  been  rewritten,  mention  must  be  made  of  those  on 
small  isolated  electric  plants,  steam  turbines,  Diesel  engines, 
mercury  vapour  rectifiers  (and  also  the  Tungar  rectifier  for 
-garage  charging  of  accumulators),  portable  electric  tools, 
electricity  in  coal  mines,  cable  standards,  switchboards, 
wiring  systems,  the  control  of  lighting  circuits,  heating  and 
cooking,  furnaces,  and  welding.  This  does  not  include  all 
the  revision,  but  it  willrjsqrve  to  indicate  that  it  has  really 
been  most  thorough,  in  each  case  the  latest  information 
possible  in  the  compilation  of  such  a comprehensive  annual 
devoted  to  a rapidly  expanding  industry  being  given* 
Finally,  there  are  the  invaluable  tables  of  electric  supply 
undertakings  revised  up  to  a few  weeks  ago,  so  that  here 
again  the  fullest  information  possible  is  made  available. 
No  one  in  any  section  of  the  electrical  business  can  afford 
to  be  without  this  three  shillings  worth. 


Whitaker’s  Almanack,  1922.  (Whitaker.  Paper,  3s.  ; 
cloth,  6s.) — This  old  friend  is  always  welcome,  and  in  the 
new  edition,  in  addition,  to  reviews  of  the  important 
matters  dealing  with  the  commerce  of  the  British  Empire 
as  well  as  other  foreign  countries,  additional  matter  has 
been  inserted  in  the  way  of  chronological  notes  and  land* 
marks  of  a few  conaise  outlines  of  'history  from  10,000  b.c, 
to  the  present  time.  This  is  a practical  and  indispensable 
book  for  every  commercial  man,  and  we  have  n<?  doubt 
that  the  sale  will  continue  to  increase  steadily,  more  especi- 
ally in  vew  of  the  welcome  reduction  in  price. 


Electricity  in  the  Service  of  Man.  Vol.  II.  Sect.  3. 
By  Dr.  R.  Mullineux  Walmesley.  834  pp.  and  Index.  1,079 
Figs.  5 Folding  Plates.  (Cassell.  15s.)— This  volume  com- 
pletes a real  up-to-date,  papular  and  practical  treatise  on 
the  application  of  electricity  to  modern  life.  Both  the 
author  and  the  publishers  are  to  be  congratulated  on  the 
completion  of  such  a colQSsal  work,  which,  considering  that 
difficulties  always  encountered  in  the  compilation  of  an 
extensive  technical  publication  are  immense,  is  remarkably 
complete  and  .representative  of  the  best  modern  practice. 
A considerable  part  of  the  present  volume  is  devoted  to 
electric  traction  on  rails,  tramways  and  railways  being  fully 
dealt  with  as  regards  both  rolling-stock  and  track.  The 
procedure  adopted  to  determine  locomotive  design  and  per- 
formance are  also  fully  treated.  The  next  section  deals 
with  the  progress  in  electric  incandescent  lamp  manu- 
facture, and  by  a perusal  of  the  next  following  pages  a 
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general  idea  can  be  obtained  of  the  requirements  of  domestic 
house  lighting.  The  general  question  of  illumination  for 
exterior  and  interior  spaces  for  all  purposes  is  also  lucidly 
set  forth,  the  letterpress  being  embellished  by  numerous 
well-chosen  illustrations  and  curves.  In  this  connection  we 
are  pleased  to  see  that  the  proposition  of  flood-lighting  has 
been  adequately  presented,  while  also  the  general  question 
of  searchlight  construction  and  behaviour  tinds  represen ta- 
tion.  Other  sections  deal  with  electro-plating  and  electro- 
typing, furnaces,  welding  and  instruments.  Being  thus 
complete,  the  whole  work  can  be  said  to  be  of  much  value 
to  the  student  studying  electrical  engineering  and  to  the 
qualified  engineer  who  wants,  in  accessible  form,  the  latest 
information  on  the  state  of  the  varied  branches  of  the 
electrical  art,  combined  with  brief  historical  notes  showing 
how  the  present  state  of  efficiency  has  been  achieved,  to- 
gether with  general  methods  of  calculation  suited  to  a 
determination  of  the  economic  design  of  electrical  com- 
ponents, their  behaviour  and  efficiency.  The  need  for  such 
a work  as  this  being  that  no  ordinary  engineer  can  carry 
In  his  head  all  the  details  of  such  an  extensive  industry  as 
electrical  engineering. 


DIARIES  FOR  1922. 


The  annual  diary  has  as  usual  reached  us  from  our  good 
friends  Simplex  Conduits,  Ltd.,  and  will  be  just  as  useful  in 
the  future  as  its  predecessor  has  hitherto  been  in  the  past. 
The  front  pages  contain  much  interesting  matter  in  regard 
to  the  company’s  manufactures,  while  at  the  end  there  are 
further  useful  technical  details  which  will  prove  of  value 
to  electric  light  and  power  contractors  as  well  as  to  all 
who  handle  Simplex  goods. 


Various  Items. 


Meetings. — On  the  29th  inst.  Mr.  IP.  V.  Hunter  will  deliver 
a lecture  on  British  Practice  in  H\iT.  Distribution  before  the 
E.P.E.A.,in  the  Central  Hall,  Westminster,  S.W.i. 

Islington. — The  L.C.C.  has  agreed  to  the  Islington  B.C.  borrow- 
ing £8,237  foi  the  purchase  of  four  2J  electric  watering  and 
refuse  collecting  vans  at  £1,525  each  and  two  40-kw.  motor- 
generators,  charging  switchboards.,  etc. 

Gatfillcd  Lamps. — The  considered  judgment  of  the  House  of 
Lords  in  the  appeal  by  the  B.  T.  H.  Coy.  against  the  Corona 
Lamp  Works,  Ltd.,  was  given  on  Monday.  It  upholds  patent 
No.  10918/13  and  therefore  the  manufacture  of  gasfilled  (half- 
Watt'i  lamps  can  only  be  carried  on  under  this  patent. 

Scholarships  in  Engineering. — The  British  Electrical  and 
Allied  Manufacturers*  Association  (Incorp.)  have,  on  the  re- 
commendation of  their  Education  Committee,  recently  granted 
Six  scholarships,  each  tenable  for  one  year  and  each  carrying  a 
maintenance  allowance  of  £100  and  the  payment  of  college  fees. 

Lancs.  Electricity. — A group  of  authorities  in  East  Lancashire, 
consisting  of  Burnley,  Accrington,  Colne,  Darwen,  Nelson, 
Rawtenstall  and  Brierfield,  have  submitted  to  the  Electricity 
Commissioners  a scheme  for  their  area,  one  with  which  other 
authorities  do  not  agree,  and  who  will  propose  an  alternative 
scheme  or  schemes  during  the  now  extended  time  to  March  31st. 

Inst,  of  Production  Enginooors. — A general  meeting  (open  to 
all)  will  be  held  at  7.30  p.m.  on  Friday  the  30th  inst.,  at  the  Inst, 
of  Mech.  Engrs.,  Storey’s  Gate,  S.W.,  when  Mr.  G.  H.  Hales, 
A.F.R.A.S.,  M.I.P.E.  (Member  of  Council),  Works  Manager 
of  Messrs.  Drummond  Bros.,  Ltd.,  Guildford,  will  deliver  a 
paper,  to  be  illustrated  by  lantern  slides,  dealing  with  “ The 
Costing  System  and  its  Relation  to  Production. 

Electric  Gas  Fire  Lighter. — As  we  have  previously  condemned 
certain  unsafe  electric  gas  fire  lighters  it  is  only  fair  to  state 
that  we  now  find  that  Messrs.  Lord  and  Shand,  Ltd.,  Buckland 
House,  Mill  bay,  Plymouth,  are  making  a flickering  gas  lighter 
which  can  be  connected  to  the  electricity  supply.  This  ap- 
paratus has  a condenser  in  series  with"  a sparkling  tip, so  apparently 
overcoming  some  of  the  dangers.  Besides  working  on  A.C. 
we  believe  that  it  will  work  on  D.C.  at  200  volts  and  upwards. 
However  that  may  be  we  really  cannot  understand  how  it  is 
that  any  market  at  all  exists  for  such  appliances.  To  use  them 
the  electric  supply  must  be  in  the  house.  Why  not,  therefore, 
use  a clean  and  economical  electric  fire  or  cooker  ? 


Blackburn. — The  Licensing  Magistrates,  on  December  15th, 
approved  of  a licence  fcr  a cinema  hall  to  be  erected  by  Mr. 
Thos.  Fox,  Wellington  Street  (St.  John's),  at  the  comer  of 
Bolton  Road,  at  a cost  of  £15,000. 

A Christmas  Gift. — We  have  received  from  Geo.  Ellison,  the 
well-known  switchgear  manufacturer,  of  Perry  Bar,  Birmingham, 
a charming  picture  of  a young  girl  attired  apparently  for  a 
dance  or  social  evening.  The  implication  is  that  she  has  changed 
in  the  Welfare  section  of  the  works,  dimly  seen  in  the  back- 
ground, and  after  a strenuous  day  in  the  well-equipped  factory 
is  off  to  spend  a few  joyous  hours  in  healthful  relaxation.  At 
any  rate  the  picture,  like  Ellison  switchgear,  is  a first-rate  pro- 
duction and  fit  for  a place  of  honour. 

New  Wiring  8ystems. — The  year  1921  has  seen  the  intro- 
duction of  several  new  systems  of  safe  and  economical  house 
wiring,  and  every  enterprising  contractor,  foreman  and  wire- 
man  ought  to  have  a clear  working  knowledge  of  them.  That 
information  is  given  in  a concise  but  eminently  practical  manner 
in  the  “ Practical  Electrician’s  Pocket  Book  for  1922,"  in  which 
the  chapter  on  wiring  systems  has  been  most  carefully  revised 
and  brought  up  to  date.  Get  a copy  promptly.  Price  3s.  4d. 
net,  post  free,  from  Rentell,  36,  Maiden  Lane,  London,  W.C.  2. 


Trade  Notes. 


The  offices  and  works  of  Higgs  Bros.,  Sand  Pits,  Birmingham, 
will  be  closed  on  Dec.  26,  27  and  28. 

“ Cosmos  ’ Nursery  Rhymes  ” is  the  title  of  a booklet  giving 
revised  versions  of  some  of  the  more  familiar  jingles  of  our 
childhood  days.  It  should  appeal  particularly  to  children 
between  the  ages  of  5 and  12,  for  whom  also  a colouring  com- 
petition has  been  arranged,  various  suitable  prizes  being  offered. 
Supplies  of  the  booklet  are  being  distributed  by  the  Metro- 
politan-Vickers  Electrical  Co.,  Ltd.  (Manchester),  to  electrical 
contractors  and  retailers  on  the  Company’s  mailing  list.  In 
connection  with  the  colouring  competition  “ Cosmos  ” lamp 
price  list  No.  4102  /6  is  required,  and  contractors  and  retailers 
who  have  only  a small  supply  should  make  application 
for  this  and  other  “ Cosmos  ” literature  without  delay,  as  we 
understand  the  supply  is  limited. 

Automatic  and  Electric  Furnaces,  Ltd.  (281-3,  Gray’s  Inn 
Road,  W.C.i),  issue  a leaflet  in  which  it  is  stated  that  during 
1921  German  manufacturers  have  placed  orders  in  England 
for  over  100  Wild-Burfield  furnaces.  The  moral  is  obvious. 

The  current  issue  of  the  “ Engineering  Gazette  ” (published 
by  Marryat  and  Place  and  Mariyat  and  Scott,  Ltd.,  28,  Hatton 
Garden,  E.C.)  deals  as  usual  with  various  topics  of  interest  to 
engineers  and  contains  also  some  amusing  items.  Several 
of  the  Departments  report  fair  business,  and  all  are  able  to  record 
a recovery  or,  at  any  rate,  a partial  recovery  of  trade  from  the 
severe  slump  conditions  experienced  earlier  in  the  year.  The 
Winding  Department,  however,  is  less  busy  than  for  some  time 
past,  and  asks  for  orders  for  re-winding  dynamos  and  motors ; 
also  orders  are  required  in  the  shops  dealing  with  magnets, 
magnetic  separators,  automatic  switchgear,  and  A.C.  motors. 
On  the  other  hand  lift  business  is  good,  as  is  welding,  repair 
and  maintenance. 

The  works  of  Bruce,  Peebles  and  Co.,  Ltd.  (East  Pilton,  Edin- 
burgh), will  be  closed  from  December  30th,  1921,  to  January 
9th,  1922. 

The  works  of  The  Midland  Electric  Mfg.  Co.,  Ltd.,  Barford 
Street,  Birmingham,  will  be  closed  from  Friday,  December 
23rd,  at  1 p.m.,  until  Thursday,  December  29th,  at  9 a.m. 

Mr.  John  Cooper,  electrical  engineer  and  contractor,  of  10, 
Church  Street,  Haslingden,  who  has  for  a long  time  past  been 
the  local  branch  manager  of  the  East  Lancashire  Electrical 
Co.,  has  now  taken  over  the  business  of  the  branch  in  his  own 
name,  and  will  carry  it  on  as  stated.  He  hopes  to  have  the 
continued  support  of  the  clients  in  the  district  in  his  new  venture. 
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ELECTRIC  PLATFORM  TRUCKS. 


Platform  trucks  in  which  an  electric  driving  motor 
is  supplied  from  a storage  battery  have  proved  such 
useful  adjuncts  to  other  effort  and  time  saving  ap- 
pliances in  industrial  establishments  that  their  use  is 
sure  to  be  very  considerably  extended.  The  iillush 
t rat  ions  herewith  show  two  “ Orwell  ” trucks  manu- 
factured by  Ransomes,  Sims  and  Jefferies,  Ltd.,  of 
Ipswich.  Type  “B  ” has  a loading  height  of  1 ft.  10  in. 
and  type  44  C ” of  1 1 in.  The  maximum  load  is  4,000  lb. 
and  the  speed  on  the  level  5 m.p.h.  Gradients  of 
* in  9 can  be  negotiated.  The  battery  equipment  con- 
sists of  20  cells  of  44  Ironclad  Exide  ” type  (Chloride 
Electrical  Storage  Co.,  Ltd.),  or  32  nickel-iron  cells 
of  the  “ Nife  ” type,  both  giving  the  same  voltage 
and  chargeable  off  a 55  volt  supply.  (44Nife  ” batteries 
are  not  fitted  to  the  “ B ” type  trucks.)  The  power 

from  the  battery  is  supplied  to  a single  series  motor 

in  the  case  of  the  “ B ” type,  and  to  two  separate 
series  motors  in  the  case  of  the  44  C”  type.  In  the 
former  case,  the  drive  is  taken  through  a set  of  bevel 
gears  to  a helical  pinion  engaging  with  an  internal 
spur  ring  bolted  to  the  driving  wheel,  and  in  the 

latter  case  the  drive  from  each  jnotor  is  taken  direct 

to  the  driving  wheels  by  means  of  a double  helical 
gear. 

The  4‘  C ” type  truck  can  be  equipped  with  an  elevat- 
ing platform,  which  is  raised  and  lowered  through  a 
distance  of  several  inches  by  means  of  an  electric 
motor.  This  equipment  is  designed  to  enable  the 
trucks  to  be  backed  under  ready  loaded  stillages  which 
can  be  lifted  from  the  ground  so  as  to  be  carried  by  the 
truck  and  be  deposited  where  desired.  By  this  means 
the  loading  and  unloading  does  not  immobilise  the 
truck,  which  is  thus  kept  in  continuous  service,  and 
can  therefore  deal  with  a greatly  increased  volume  of 
goods  in  a given  time.  Drawbar  attachment  for 
hauling  two  or  three  trailers  is  provided  and  special 
bodies  can  be  fitted  to  suit  particular  requirements. 
Control  is  effected  by  means  of  a drum  type  controller 
with  three  resistance  steps  forward  and  reverse,  the 


controller  being  interlocked  with  the  brakes  (external 
contracting  type)  so  that  the  current  is  automatically 
cut  off  as  the  brakes  are  applied,  and  vice  versa. 

These  trucks  were  shown  at  the  recent  Commercial 
Motor  Exhibition,  as  was  a newr  runabout  crane 
(Mossay  and  Ransome  system).  This  should  prove 
remarkably  useful,  as  an  account  of  its  construction 
and  operation  should  show.  The  crane  is  shown  in 
Figs.  3 and  4,  which  will  be  referred  to  later.  The 
lifting  capacity  of  one  size  is  15  cwt.  at  a radius  of 
10  ft.  in  any  position  of  the  circiie,  with  height  of 
hook  12  ft,  no  anchorage  being  required.  Similarly 
there  is  a standard  design  to  lift  35  cwt.  Without 
going  into  further  details,  which  can  be  obtained  from 
the  makers,  we  shall  describe  the  leading  features 
(patents  have  been  applied  for). 


Fig.  i. — Type  “B”  Truck. 

The  turntable,  usually  provided  to  enable  the  crane 
to  swivel  independently  of  the  chassis  frame,  is  dis- 
pensed with,  the  crane  being  rigidly  fixed  to  the  chassis 
of  the  vehicle  which  is  so  designed  a$  to  be  able  to 
turn  on  its  own  axis  or  run  forwards  or  backwards 
in  a path  of  any  curvature.  As  the  orane  is  a fixture 
on  the  chassis,  the  jib  is  always  in  the  same  position 
relatively  to  the  chassis,  so  that  there  is  no  variation 


Fig.  2. — Type  “C  ” Truck. 

of  the  stability  factor  as  the  load  is  slewed ; as  a 
result  the  runabout  crane  has  only  about  half  the 
weight  of  a crane  truck  built  for  the  same  service 
according  to  the  methods  hitherto  employed,  and, 
furthermore,  the  pressure  on  the  road  remains  con- 
stant for  all  positions  of  the  crane,  and  is  kept  within 
low  limits  by  its  distribution  between  four  wheels. 
(See  Figs.  3 and  4.)  The  driving  wheels  are  each 
driven  bv  a motor  supplied  by  a battery  carried  on 
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the  truck,  and  the  steering-  wheels  are  able  to  be 
rotated  in  either  direction  to  positions  at  right  angles 
to  the  running  positions.  Just  before  reaching  this 
extreme  position  one  of  the  running  motors  is  auto- 
matically reversed,  so  that  the  truck  then  rotates  about 
its  own  axis  without  any  motion  of  translation. 


controlling  the  raising  or,  lowering  of  the  hook.  The 
derricking  motion  of  the  jib  is  controlled  by  the  same 
lever  and  the  mechanism  is  so  arranged  as  to  obtain 
an  approximately  horizontal  movement  of  the  load, 
that  is  to  say,  when  lifting  the  jib  the  hoist  rope 
is  paid  out,  and  when  lowering  the  jib  the  rope  is- 
wound  back  on  the  hoisting  drum,  whence  it  can  be 
seen  that  the  slewing,  hoisting  or  derricking  opera- 
tions can  be  performed  at  the  same  time,  and  from 
one  position. 


Fig.  4. — Ri  xabout  Crank. 


The  truck  for  purposes  of  travelling,  either  forward 
or  reverse,  is  operated  similarly  to  a motor-car  or 
lorry.  The  directional  controller  placed  on  the  right- 
hand  side  of  the  driver  is  operated  by  a lever  (1)  work- 
ing in  a gate,  interlocked  with  the  left  foot  pedal  (5), 
which  controls  a resistance  drum,  and  only  by  de- 
pressing the  pedal  control  which  breaks  the  circuit, 
can  the  controller  handle  be  placed  in  the  forward  or 
reverse  positions.  By  releasing  the  pedal  (5)  circuit 
is  made  through  a series  of  resistance  steps  which 
govern  the  speed  of  the  vehicfe.  The  current  can 
be  cut  off  immediately  by  depressing  the  pedal.  The 
brake  pedal  (2)  actuates  two  compensated  brake  bands 
working  on  drums  keyed  on  the  motor  spindles.  These 
brakes  can  be  used  either  a^s  a service  or  ratchet 
brake.  The  batteries  (CC)  supply  the  energy  and 
constitute  permanent  counter-weights. 

By  turning  the  steering  wheel  (3)  and  lifting  a pawl 
on  the  top  of  the  master  controller  (4),  the  steering 
wheels,  both  front  and  rear  (D)  and  (E),  can  be  turned 
and  locked  at  90  degrees  to  the  driving  wheels.  At 
the  same  time  a series  of  contacts  situated  in  the 
master  controller  reverse  the  field  of  one  of  the  driving 
motors  (A)  or  (B),  which  are  thus  connected  so  as 
to  exert  a “couple  ” on  the  whole  structure.  By 
operating  the  lever  (1)  and  the  pedal  (5),  a clock-wise 
or  anti-clockwise  rotation  of  the  crane  truck  may  be 
attained. 

The  crane  controller  is  placed  on  the  left  of  the  driver 
and  is  operated  by  a lever  (6)  working  in  a gate, 
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SOME  RECENT  DEVELOPMENTS  LN  THE  DESIGN 
OF  A.C.  INSTRUMENTS. 


At  the  meeting  of  the  I.E.E.  Informal  Section  when  Mr. 
C.  L.  Lipman  opened  a discussion  on  the  above,  some  fine 
examples  of  the  instruments  made  by  Messrs.  Nalder 
Bros,  and  Thompson  were  shown.  Included  was  a special 
sensitive  relay,  primarily  intended  for  use  with  Merz-Price 
and  similar  systems  of  protection,  ft  is  in  principle  similar 
to  a moving  iron  ammeter,  having  rectangular  stampings 
with  a rectangular  space  cut  away  from  the  centre,  this 
space  being  bridged  near  the  centre  with  fixed  and  moving 
irons  in  such  a way  as  to  leave  small  air  gaps.  These  irons 
in  the  centre  are  surrounded  by  three  concentric  coils,  the 
one  carries  the  fault  current  and  the  other  two  the  tripping 
current  for  tripping  the  switch  ; the  moving  iron  is  attached 
to  a pivoted  spindle  carrying  a switch  arm,  the  whole  being 
controlled  by  a small  spiral  spring.  When  a fault  occurs, 
the  out  of  balance  current  causes  the  moving  member  to  be 
repelled  from  the  fixed  iron  and  attracted  into  a slightly 
tapering  gap  until  the  switch  arm  closes  the  tripping  circuit 
through  the  outer  two  coils  in  series.  This  puts  extra 
torque  on  the  movement  to  make  a good  contact  on  the 
switch  arm,  and  when  this  contact  is  closed  the  outer  coil 
is  cut  out,  leaving  in  just  enough  turns  to  keep  the  tripping 
circuit  closed.  13y  this  means  a maximum  number  of 
switches  can  be  tripped  simultaneously  by  a given  battery. 
Once  the  switch  arm  ot  the  relay  makes  contact  the  pro- 
cess of  tripping  the  main  switch  must  go  on  until  the  latter 
is  opened;  this  breaks  the  trip  circuit,  when  the  relay 
returns  to  its  normal  position,  and  is  thus  self-setting. 

This  construction  ensures  a quick  and  certain  contact  in 
the  trip  circuit  (as  oscillograph  records  show)  and  makes 
the  trip  proof  against  violent  external  vibration,  which  is 
decidedlv  not  the  case  with  other  relays  taking  very  much 
more  energy  to  trip.  As  each  type  and  length  of  line  has 
different  constants,  requiring  for  best  results  a relay  of 
different  impedence,  the  A.C.  coil  should  be  wound  accord 
ingly.  The  relays  can  be  operated  by  hand,  for  testing  pur- 
poses, bv  means  of  milled-headed  screws  at  the  top  of  the 
case. 

The  switch  is  capable  of  closing  circuits  up  to  90  volt- 
amps,  e.g.,  3 amps,  at  30  volts.  In  the  case  of  oil  switch 
trips  requiring  more  than  90  volt-amps,  to  operate  them,  an 
auxiliary  relay  is  fitted  into  the  case,  which  will  deal  with 
trips  taking  up  to  2.5  kw.  to  operate  them  ( e.g .,  10  amps, 
at  250  volts).  Only  one  auxiliary  relav  is  required,  whether 
the  primary  relay  be  a single,  double  or  triple  pole  one. 
Indicators  of  the  hand-replacable  type  are  mounted  inside 
the  relav  case  in  series  with  the  trip  circuit  of  each  jM>le, 
which  gives  a positive  indication  of  having  operated. 

The  advantages  of  these  relays  are  • — 

(1)  Insensitive  to  external  vibration. 

(2)  Veryr  low  power  required  to  trip  0.0 1 volt-amps.,  or 

1. 10  to  1.20  of  the  practical  setting  of  an  ordinary 

A.C.  relay. 

(3)  Self-setting,  with  positive  indication  of  having 

operated. 

(4)  Relay  contact  held  in  always  till  the  circuit  is  cleared, 

hence  no  sparking  at  relay. 

(5)  A.C.  coil  specially  insulated  on  the  end  turns,  and  also 

throughout,  to  withstand  high  voltage  and  high 

frequency  surges. 

Among  the  other  instruments  reference  must  be  made  to 
a three-phase  voltmeter  similar  in  appearance  to  an  ordinary 
voltmeter.  It  has  the  usual  type  of  scale,  and  it  mav  be 
either  moving  iron,  induction  or  dynamometer  pattern. 
This  instrument  indicates  the  voltage  of  the  three  phase 
circuit  and  indicates  also  when  a break  occurs  in  the 
potential  transformer  or  its  connections,  or  the  failing  of 
any  of  the  fuses,  whether  it  be  a high  tension  or  low  ten- 
sion one.  Further,  it  shows  which  fuse  has  blown,  or  the 
particular  phase  in  which  the  break  may  have  occurred,  and 
the  direction  of  phase-rotation  in  the  potential  transformer 
secondary. 


THE  BENJAMIN  LIGHTMETER. 

Great  advances  in  methods  of  using  artificial  light  in 
factories  and  workshops  have  been  made  during  recent 
years,  and  have  been  touched  upon  in  these  columns 
from  time  to  time.  That  there  is  a growing  recogni- 
tion of  the  vital  importance  of  correct  lighting  in  in- 
dustry is  evidenced  by  the  many  enterprising  concerns 
who  have  entirely  remodelled  their  lighting  installations 
and  by  the  official  approval  now  accorded  by  the  Gov- 
ernment. 

Admitting  then  the  necessity  of  proper  lighting  in 
the  interests  of  production,  safety  and  health,  it  remains 
to  be  decided  how  much  lig'ht  is  needed  for  various  in- 
dustrial processes,  and  the  acquiring  of  an  infallible 
method  of  verifying  the  results  by  actual  measurement. 

A little  device  recently  perfected — the  Benjamin 
Lightmeter — meets  these  requirements  completely.  It 
consists  of  a compact  and  well-finished  light-proof  box, 
utilising  inside  a small  lamp  of  known  candle  power 


which  illuminates  a graduated  standard  surface  against 
which  the  actual  illumination  at  any  point  can  be  com- 
pared. No  technical  knowledge  is  required  to  use  the 
instrument  effectively,  and  it  can  be  carried  about  as 
easily  as  a small  camera. 

It  can  be  connected  to  any  4-volt  (2  cell)  accumulator 
(providing  it  is  in  good  condition),  and  a certificate  is 
supplied  with  each  instrument  by  the  manufacturers 
showing  the  battery  voltage  and  amperage  used  in  the 
calibration  of  the  scale.  Photometric  balance  is  ob- 
tained by  moving  the  top  screen  backwards  and  for- 
wards until  the  grease  spot  in  the  centre  attains  the 
same  degree  of  luminosity  as  the  comparison  screen 
surrounding  it.  The  illumination  in  foot-candles  is 
then  indicated  in  the  opening  immediately  above. 

To  measure  candle  power  the  instrument  is  held  at  a 
definite  distance  in  feet  from  the  light  source  to  be 
measured  with  the  screen  directly  facing  same.  The 
reading  in  foot  candles  when  multiplied  by  the  distance 
squared  will  give  the  candle  power  of  the  source. 

The  range  of  the  standard  instrument  is  from  0.5  to 
20  foot  candles,  but  this  can  of  course  be  varied  for 
special  purposes  if  desired.  Finally,  the  advantages  of 
this  useful  device  will  be  apparent  to  everyone,  and  one 
should  certainly  be  in  the  hands  of  all  works  managers 
and  engineers  who  appreciate  the  value  of  adequate 
illumination.  The  Benjamin  Electric,  Ltd.,  of  Brant- 
wood  Works,  Tottenham,  can  supply  from,  stock,  and 
will,  we  understand,  be  pleased  to  furnish  any  further 
information  required  to  those  interested. 
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YOL’NG  BUSINESS  MEN. 

If  your  employer  does  not  give  you  a “Charles  Letts 
Business  Man’s  Diary”  this  season,  invest  the  small 
sum  asked  in  one.  It  will  repay  you.  In  addition  to 
convenient  diary  pages  there  is  a lot  of  information  pre- 
sented in  a handy  form  for  everyday  use,  and  a number  of 
hints  pointing  out  the  road  to  success.  Some  of  these  are 
sure  to  appeal.  Here  are  two  : (1)  “The  man  who  measures 
his  .business  with  a foot  rule  can  see  only  the  measurements 
that  exist,  but  the  man  who  uses  imagination  can  see  ahead 
what  may  bey  and  seeing  the  possible,  sets  to  work  for  its 
accomplishment.”  (2)  “Business  is  only  a form  of  teach- 
ing. You  teach  poeple  to  desire  your  product;  that  is 
selling.  You  teach  workmen  howr  to  make  the  right  pro- 
duct ; that  is  manufacturing.  You  teach  others  how  to  co- 
operate w'ith  you  ; that  is  organisation.  To  succeed  in  busi- 
ness it  is  necessary  to  make  the  other  man  see  things  as 
you  see  them,  which  means  that  you  yourself  must  first  see 
and  believe  before  you  can  tell  another.” 


THE  DISTRIBUTION  AND  GENERATION  OF 
WATTLESS  POWER. 


The  deliberate  generation  and  distribution  of  wattless 
current  might  be  thought  to  *be  the  most  foolish  and  un- 
necessary occupation  which  could  be  conceived,  and  so 
it  would  be — if  it  were  possible  to  avoid  it ! Actually, 
however,  every  electricity  works  which  produces  alternating 
current  has  necessarily  to  generate  and  distribute  a great 
amount  of  wattless  power,  simply  because  the  average 
powrer  factor  of  the  loads  supplied  is  less  than  unity  and 
rarely  higher  than  0.8. 

Undoubtedly,  the  correct  line  of  endeavour  is  that  of 
seeking  to  improve  the  power  factor  of  individual  loads, 
using  phase-advancing  apparatus  where  necessary  and 
penalising  consumers  wrho  employ  apparatus  which  oper- 
ates at  unreasonably  low  power  factor.  Whatever  may  be 
done  in  this  direction,  it  is  practically  impossible  to  obtain 
unity  power  factor  in  the  system  as  a whole  and,  as  a 
matter  of  fact,  the  cost  of  further  correction  of  powrer  factor 
is  apt  to  become  prohibitively  high  once  the  power  factor 
has  been  raised  to  about  0.9. 

The  wattless  current  corresponding  to  the  amount  by 
which  the  powder  factor  is  below  unity  has  to  be  supplied 
by  the  generators  feeding  the  system,  and  the  question 
arises  as  to  whether  it  is  better  to  allow'  the  various  genera- 
tors to  perform  this  duty  more  or  less  indiscriminately  or 
whether  it  is  better  to  use  a special  generator  operating  at 
zero  power  factor  to  supply  the  wattless  component  for  the 
whole  network,  the  other  generators  then  operating  at 
unity  power  factor. 

This  problem  is  discussed  in  a recent  issue  of  the  Electro - 
technische  Zeitschrift , bv  A.  Schmidt,  who  mentions  the  fact 
that  in  the  network  of  the  Minneapolis  and  St.  Paul  Elec- 
tricity Company  (U.S.A.),  a steam-driven  power  station 
is  used  to  supply  30,000  kva.  of  wattless  current  during 
the  summer  months  in  order  that  a water  power  station 
at  another  point  in  the  system  may  operate  at  unity  power 
factor  and  thus  take  full  advantage  of  the  ample  water 
power  available  during  the  summer  season.  This  example 
illustrates  one  of  the  advantages  of  “centralising”  the 
production  of  wattless  current  for  the  whole  system.  There 
are,  of  course,  other  advantages  which  are  mentioned  later. 

Conditions  will  vary  widely  according  to  the  individual 
circumstances  of  particular  cases,  but  it  te  quite  conceiv- 
able that  concentrating  the  wattless  generation  in  one 
station  will  increase  the  ohmic  losses  in  the  network,  be- 
cause heavy  wattless  currents  may  have  to  be  transmitted 
in  some  sections  of  the  network  to  bring  the  power  factor 
of  all  the  stations  (except  the  correcting  one)  up  to  unitv. 
The  actual  magnitude  of  such  losses  is,  however,  relatively 
small  in  comparison  with  other  losses  in  the  system,  and 
the  great  advantage  of  the  new  scheme  is  that  all  the 
generating  stations  except  one  operate  at  unity  j>ower 
factor  and  maximum  possible  output.  The  zero  power 


factor  station  is,  of  course,  the  “sick  dog’’  of  the  system, 
but  it  has  only  to  perform  a duty  which  would  otherwise 
have  to  be  shared  by  all  the  stations  in  the  system  and, 
whereas  it  is  possible  to  provide  whatever  special  plant, 
supervision  and  attendance  is  required  at  the  special  sta- 
tion, it  would  be  economically  impracticable  to  do  this  at 
every  station  in  the  network.  In  other  words,  the  genera- 
tion of  the  inevitable  amount  of  wattless  current  can  be 
conducted  under  more  favourable  circumstances  at  the 
special  station  than  it  could  be  if  th?s  current  were  produced 
indiscriminately  by  a number  of  stations. 

Theoretically,  the  wattless  power  requires  no  energy  to 
produce  it,  but  in  practice  there  are  certain  losses  to  be 
covered,  so  that  the  effective  power  required  is  about  10 
per  cent,  of  the  “wattless”  power  produced.  Even  so, 
however,  an  alternator  operating  at  zero  powder  factor  and 
supplying  So, 000  kva.  of  wrattless  power  to  a system,  could 
be  driven  bv  an  800  kvv.  turbine.  The  transformers  and 
switchgear  between  the  special  generator  and  the  net- 
work would,  of  course,  have  to  be  of  80,000  kva.  rating. 
It  naturally  strikes  one  that  all  this  plant  for  the  produc- 
tion of  wattless  current  represents  a heavy  idle  investment. 
This  is  perfectly  true,  and  the  example  serves  admirably 
to  illustrate  the  costliness  of  low  pow’er  factor,  for  the 
equipment  employed  “idly”  at  the  special  station  contem- 
plated is  no  more  than  would  otherwise  be  operating  idlv 
in  the  various  stations  of  the  netwTork,  whereas,  by  pro- 
viding this  special  equipment,  we  release  a corresponding 
kilovolt-ampere  capacity  of  plant  in  the  other  stations  for 
really  effective  generation. 

A point  which  should  not  be  overlooked  is  that  the  plant 
in  the  zero  power  factor  station  can,  in  emergency,  be  oper- 
ated as  reserve  generating  plant,  the  effective  output  being 
limited,  however,  to  the  kilowatt  capacity  of  the  turbine 
driving  the  special  alternator.  In  order  to  increase  the 
stand-by  capacity  of  the  special  station,  the  turbine  in- 
stalled should  be  of  higher  rating  than  is  required  for  the 
production  of  wattless  current  under  normal  conditions. 
This  may  be  arranged  by  tapping  the  steam  from  the 
turbine  at  an  intermediate  pressure  for  heating  purposes 
or  for  conveyance  to  lowr  pressure  turbines  under  normal 
running  conditions.  In  emergency,  the  full  expansion 
would  be  conducted  in  the  turbine  coupled  to  the  44  wattless 
generator,  which  could  then  supply  the  full  kilowratt  out- 
put of  the  turbine  to  the  system'  at  the  average  power 
factor  of  the  network. 


MUNICIPAL  ELECTRICAL  “OLD  STAGERS.” 


We  are  pleased  to  learn  that  the  suggestion  that  those 
engaged  in  municipal  electrical  wfork  in  the  early  days 
sh-ouid  meet  at  a dinner  has  received  a remarkably  cordial 
reception.  All  those  known  to  be  eligible  have  been  asked 
to  attend,  but  in  case  there  are  any  who,  before  31st  Dec- 
ember, 1900,  were  chief  engineers,  or  assistant  engineers 
(electrical  or  mechanical),  and  wdio  at  any  subsequent  time 
became  chief  engineers  in  municipal  electric  undertakings, 
have  been  overlooked,  the  secretary  to  the  committee  ap- 
pointed to  organise  the  gathering  would  bq  glad  if  they 
would  get  into  touch  with  him.  The  secretary  is  Mr.  C. 
H.  Wordingham  (7,  Victoria  Street,  Westminster,  SAV.i), 
and  the  members  of  the  committee — Messrs.  S.  \V.  Baynes, 
l.  Christie,  R.  S.  Downe,  E.  T.  Ruthven  Murray,  H.  Fara- 
dav  Proctor  and  G.  Scott  Ram. 

The  dinner  is  to  take  place  at  the  Hotel  Cecil  on  briday, 
January  20th,  at  7 p.m.,  and  will  be  of  an  informal  nature. 
In  fact,  we  expect  it  will  be  very  jolly. 

It  is  proposed  to  invite  the  following  as  guests: — Mr.  S. 
T.  Allen  (President  of  the  I.M.E.A.),  Mr.  H.  Booth  and 
Sir  Harrv  Haward  (the  only  two  Commissioners  not  eligible 
to  attend  as  Old  Stagers),’ Aid.  G.  Pearson  (Hon.  Solicitor 
of  the  1 M.E.A.  throughout  its  career),  Mr.  W.  L. 
Madgen  (First  Hon.  iSecretarv  of  the  I.M.E.A.).  Aid.  W. 
Walker  (Chairman  of  the  Nj-I.C.-nElectricity  Supply  In- 
dustry-).  Mr.  A.  P.  Trotter  (Electrical  Adviser  to  the  Board 
i f Tradle  throughout  the  earlv  life  of  the  I. M.E.A. ). 
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THE  WESTON 
Power-Factor  Meter. 

The  advantages  possessed  by  the  Weston  Power-Factor 
Meter  over  all  others  are  due  *o  its  superior  design  and 
construction,  and  the  incorporation  of  several  novel 
features. 

IT  IS  EXTREMELY  ACCURATE,  being  guaranteed  to 
indicate  the  true  phase  angle  to  within  i per  cent,  under  all 
conditions  of  ordinary  service,  from  i /5  load  to  full  load,  and 
it  is  the  only  electro-dynamometer  power-factor  meter  that 
can  be  used  on  single-phase  circuits  without  sacrifice  of 
accuracy. 

Eddy  currents,  inductance,  temperature,  errors,  etc.,  have 
been  practically  eliminated,  and  the  instrument  will  retain 
its  accuracy  independently  of  load,  temperature,  freque  rev, 
or  wave  form  as  usually  found  in  commercial  practice. 

The  power  consumption  is  extremely  low,  the  current  being 
only  .05  amp.  at  full  load. 

Write  for  full  particulars. 


WESTON  ELECTRICAL  INSTRUMENT  Co.,  Ltd., 

Telephone  : Audrey  House,  Ely  Place,  Holborn,  E.C.l.  Telegrams  : 

Holborn  2029.  **  Pivoted , Smith t London .” 


IN  THE  COUNTRY  HOUSE.  1 


Country  homes,  clubs,  hotels,  etc.,  in  isolated  places  can 
have  all  the  comforts  of  Electric  Light  and  Power  from 
small,  self-contained  plants. 

The  battery  carries  the  burden  of  the  load  on  these  plants. 
It  is  the  heart,  the  vitals,  the  mainstay  of  the  whole  system. 

Get  the  right  battery  first  time.  Chloride  batteries  are 
specially  designed  for  this  work.  The  largest  factory  in  the 
kingdom  making  Storage  Batteries  only,  and  the  widest 
organisation  for  the  care  of  batteries  in  service  is  at  the  back 
of  every  Chloride  battery  sold. 


ELECTRICAL  STORAGF 
COMPANY  LIMITED' 


Clifton  Junction, 
Manchester. 


57,  Victoria  St., 
London,  S.W. 
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ADOPT  THE  BEST  PRACTICE  

BY  INSTALLING 

HART  BATTERIES 


HIGH  EFFICIENCY 
LONG  LIFE 
EASY  TO  MAINTAIN. 


Hart  Batteries  have  distinct  advantages  ovci  all 
other  makes.  The  superiority  of  Hart  Cells 
is  responsible  for  their  extensive  use  in 
^ central  Stations,  Private  Installa-  ^ 
tions  and  general  purposes 
of  all  kinds 


LOW  GOST  OF  UPKEEP 
STEADY  LIGHTING 

FREEDOM  FROM 

BREAKDOWN. 


HART  ACCUMULATOR  CO., 

MARSHGATE  LANE,  STRATFORD.  LONDON.  E.1S. 


Ltd 


Branch  Offices  at — 

London 36,  Victoria  St.,  S.W.i.  Birmingham 


Glasgow 107,  Wellington  Street. 

Manchester  ..  ..  4,  Victoria  Bridge. 


Bristol 

Belfast 


..  30,  Lincoln’s  Inn. 

174,  Corporation  St. 

37,  Victoria  Stieet. 
Scottish  Temperance 
Bldgs.,  Doncgall  Square. 


We  value  your  help 

and  so  tee  he/p  you 

Our  Press  and  Poster  advertising  campaign  will  send  the 

public  to  you  for  Royal  “ Ediswan  ” Lamps. 

The  store  with  stocks  will  make  sales.  So  order  now 
and  be  able  to  meet  the  demand  for 


U 


ROYAL 

EDISWAN 


LAMPS 

for  Home.  Shop,  Office  and  Factory. 

Fuily  Licensed  under  Patents  Nos.  23499  09*  10918/13  and  others. 

The  Edison  Swan  Electric  Co.,  Ltd., 

PONDERS  END,  MIDDLESEX. 

London  Showrooms  ; 

123  5.  Queen  Victoria  St.,  E.C.4,  and  71.  Victoria  Street.  S.W.I. 
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TO  On  XEADEB8 

Blxcteicitt  is  published  eTery  Friday,  and,  if  ordered,  is  on  sale  at  the 
principal  Bailway  Station  Bookstalls  and  Newsagents  on  that  day.  Zt 
has  a vary  large  sale  throughout  the  United  Kingdom,  as 
well  as  In  the  British  Colonies  and  Abroad. 

The  Editor  does  not  hold  himself  responsible  for  opinions  expressed  by 
indiridual  contributors,  nor  does  he  necessarily  identify  himself  with 
their  views. 

Questions  to  which  an  answer  is  required  must  be  accompanied  by  a 
2d.  stamp  for  reply.  When  considered  of  sufficient  interest,  the  answer 
will  probably  appear  in  the  paper. 

New  advertisements  for  the  displayed  columns  and  alterations  to 
existing  ones  must  reach  the  publishing  office  not  later  than 
the  first  post  Tuesday  morning,  in  order  to  be  in  time  for  the 
issue  of  the  following  Friday.  Thia  is  important.  Rate  quoted  on  appli- 
cation. Subscription : 17s.  6d.  a year,  9s.  half-year,  4s.  6d.  a quarter  in 
advance,  postage  prepaid  in  the  United  Kingdom  and  abroad. 

All  remittances  payable  to  the  Publishers,  8.  Bkntet.l  xkd  Co.,  Ltd., 
38-39,  Maiden  Lane.  London,  W.C.2.  Telephone,  No.  2469  Gerrard. 


Current  Topics. 


Whilst  the  present  downward  tendency  in  prices 
of  materials  and  labour  costs  is  all  to  the  general  good 
and  makes  for  an.  early  trade  revival, 
Speculative  Bisks  the  process  has  its  drawbacks  and 
in  Tendering,  difficulties  which  are  quite  equal  to, 
if  not  worse,  than  those  which  hin- 
dered business  when  the  market  was  in  the  ascendant. 
It  is  always  difficult  to  conduct  business,  and  especially 
intricate  business,  when  prices  are  fluctuating,  either 
up  or  down,  and  the  present  unstable  conditions  have 
much  to  do  with  the  bad  trade  and  unemployment 
problem.  There  are  plenty  of  promising  schemes  which 
wall  find  an  abundance  of  work  for  industry  in  the  New 
Year  if  only  contract  prices  are  favourable;  and  with  a 
continuing  fall  in  the  raw  material  and  labour  rates, 
there  is  no  reason  why  stability  should  not  soon  be 
established  and  much  of  this  long  overdue  work  put 
in  hand. 


One  of  the  principal  difficulties  in  the  way  of  reaching 
this  happy  state  of  affairs  is  in  connection  with  tendering 
for  large  contracts  which  will  extend  over  lengthy 
periods,  and  during  which  prices  may  fall  appreciably 
by  comparison  with  those  quoted  at  the  outset.  For 
example,  tenders  are  invited  to-day  for  the  execution  of 
certain  work  which  involves  electrical  plant,  wiring, 
fittings,  &c.  There  is  much  competition  owing  to  the 
existing  trade  depression,  and  no  doubt  speculative 
contractors  are  tempted  to  risk  much  to  secure  such  a 
contract.  The  careful  contractor,  on  the  other  hand, 
takes  every  care  to  base  his  tender  on  exactly  deter- 
mined costs  and  market  prices  of  materials  as  they 
exist  at  the  actual  date  of  tendering,  contents  himself 
with  a low  margin  of  profit,  and  hopes  for  the  best. 


The  result  is  that  the  client,  receiving  so  many  offers 
of  widely  diverging  prices,  feels  diffident  about  pro- 
ceeding with  the  project,  and  in  many  cases,  if  circum- 
stances permit,  will  defer  action  for  a while  in  the  hope 
that  prices  will  come  down  still  further.  It  is  this 
lack  of  confidence  which  is  militating  so  seriously  against 
a trade  revival  to-day,  and  it  would  seem  that  some 
uniform  action  is  necessary  on  the  part  of  leading  con- 
tractors in  the  same  business,  to  agree  on  a common 
basis  of  risk  in  tendering.  The  present  rate  of  decline 
in  the  various  markets  must  have  reached  a stage  where 
it  is  roughly  calculable  as  a percentage  in  respect  of 
time,  and  it  should  be  p3ssible  to  apply  a rough  formula 


to  contracts  submitted  to-day,  which  will  make  for 
greater  uniformity  in  tendering  and  thus  assist  in 
restoring  the  necessary  confidence. 


These  remarks  are  prompted  by  two  tenders  fcr 
certain  electrical  work  which  were  opened  in  my  pre- 
sence recently.  Although  based  on  a common  specifi- 
cation which  left  very  little  room  for  variation  as  be- 
tween the  classes  of  material  used,  their  quantities, 
and  the  manner  in  which  the  work  was  to  be  performed, 
the  totals  differed  by  nearly  one  hundred  per  cent. 
Under  existing  conditions,  when  prices  are  falling  frcm 
day  to  day,  cne  can  readily*  understand  a ten  or  even 
a twenty  per  cent  variation,  but  so  high  a ratio  as  the 
one  just  cited  aptly  illustrates  mV  point,  especially  as 
I know  both  firms  to  have  gone  very  carefully  into  the 
details  and  to  have  been  equally  keen  on  securing  the 
business. 


A contributory  cause  of  the  present  unsatisfactory 
state  of  affairs  is  the  difficulty  of  accurate  costing.  A 
cost  worked  out  tc-day  for  a given  job,  no  matter  how 
thorough  and  scientific  the  system,  cannot  possibly 
apply  to  a job  done  a month  hence,  and,  to  tender  cn 
the  basis  of  to-day’s  cost  inevitably  prejudices  a con- 
tractor's chance  of  securing  the  business.  It  is  here 
that  the  spirit  of  speculation  enters  into  the  calculations 
and  is  causing  so  much  mischief.  We  do  not  want  to 
revert  to  price  adjustment  clauses  if  it  can  be  avoided  ; 
they  seldom  operate  satisfactorily,  and  in  any  case 
involve  considerable  accounting  and  much  irritation  as 
between  contractor  and  client.  Let  us  stick  to  firm 
prices  by  all  means  in  our  power,  but  I counsel  the 
various  trade  associations  to  endeavour  to  control  the 
speculative  factor  in  tenders  submitted  by  their  various 
members.  It  is  only  thus  that  confiolence  can  be 
finally  restored  and  industry  revived. 


Some  interesting  facts  were  elicited  as  the  result  of 
tests  carried  out  by  the  U.S.  Bureau  of  Standards  on 
storage  cells  and  dry  batteries  at 
When  Batteries  very  low  temperatures.  The  tests 
Freeze.  were  made  to  determine  the  suita- 
bility of  certain  batteries  for  use  in 
connection  with  Arctic  exploration,  and  are  also  of 
interest  in  connection  with  the  electrical  equipment  of 
aeroplanes  for  use  at  considerable  altitudes,  where  the 
temperatures  approach  Arctic  limits.  It  was  found 
that  a storage  cell  of  the  automobile  type  when  gradually 
cooled  down  exhibited  peculiar  characteristics.  Down 
to  -80  degrees  centigrade  the  voltage  remained  normal 
Between  -80  degrees  and  -ioo  degrees  centigrade  the 
electrolyte  increased  slightly  in  temperature  as  freezing 
began.  At  -ioo  degrees  centigrade  the  voltage  was 
zero,  and  at  a slightly  lower  temperature  reversed  its 
direction,  rising  as  high  as  io  volts  in  oppcsition  to  the 
normal  polarity  of  the  cell. 


Violent  fluctuations  from  -io  to  + io  volts  followed  a 
“ ticking  ” of  the  frozen  electrolyte.  Similarly,  a 
flashlight  dry  cell  showed  slightly  higher  voltages  than 
normal  at  -115  degrees  centigrade,  reversing  its  polarity 
at  -170  degrees  centigrade.  Currents  at  these  low  tem- 
peratures were  practically  non-existent,  and  it  is  also 
of  interest  to  note  that  all  the  batteries  tested  suffered 
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no  deterioration  in  the  process  of  freezing  and  subse- 
quent  restoration  to  normal  temperatures,  yielding 
their  usual  output  after  thawing  out.  Although 
batteries  are  never  called  upon  in  practice  to  function 
at  such  extremes  of  temperature  as  those  above  recorded 
the  results  obtained  are  of  scientific  interest,  as  well  as 
establishing  confidence  in  the  behaviour  of  such  batteries 
when  used  or  stored  for  any  length  of  time  in  cold 
climates. 

Some  interesting  facts  connected  with  the  early 
history  of  the  telephone  are  recorded  by  a Chicago 
_.  contemporary.  It  seems  that  Alex- 

TneOrigni  of  the  ander  Graham  Bell,  who  is  credited 
Telephone.  with  the  discovery,  first  came  to 
Boston,  U.S.A.,  to  teach  his  father’s 
method  of  visible  speech  in  a local  school  for  deaf 
mutes.  The  lady  principal  of  the  school  impressed  the 
Boston  school  board  with  the  importance  of  the  elder 
Bells  method  of  instruction,  and  after  vainly  endea- 
vouring to  secure  the  services  of  the  inventor  of  the 
system  offered  his  son,  Alexander  Graham  Bell,  five 
hundred  dollars  to  come  to  Boston  and  give  a course 
of  instruction  at  the  school.  He  went  there  in  April, 
1871  and  subsequently  divided  his  time  between 
teaclung  the  theory  of  visible  speech  to  the  school 
teachers  and  in  practical  instruction  to  the  pupils. 

In  1873  he  accepted  an  appointment  as  professor  of 
vocal  physiology  in  the  School  of  Oratory  of  Boston 
University,  and  in  1875  made  the  discovery  which  led 
to  the  invention  of  the  telephone  at  the  age  of  28.  In 
the  circumstances  it  is  a happy  coincidence  that  this 
invention  should  have  been  so  widely  adopted  for  the 
amelioration  of  the  disability  under  which  these  afflicted 
with  deafness  necessarily  suffer.  The  small  portable 
telephone  outfits  for  the  deaf  have  contributed  to  the 
brightness  of  existence  for  those  whose  auditory  organs 
are  not  altogether  destroyed  or  absent. 

•J°  ,al‘my  read,ers  I extend  the  hand  of  friendship, 
with  best  of  good  wishes  for  health  and  prosperity  in 

looo  the  coming  year.  Let  us  hope  that 
Capital  and  Labour  will  join  together 
m working  for  the  good  of  this 
country  and  as  a natural  result,  for  their  own  individual 
C°0<j‘  .Jj16  latter  ls  bound  to  result  from  the  former 
Cood  riddance  to  1921.  1922,  I welcome  you. 

Elektron. 

Tenders  lnvited.---Thc  Victorian  Gov.  Rys.  invite  Tenders  for 
the  supply  and  delivery  of  (r)  5o  Track  Relays,  four  front  and 

contacts^  Track  ReI?ys’  ei&ht  front  and  two  back 

contacts  50  Line  Relays,  six  front  and  two  back  contacts 

^ rac  *J°*  34739).  (2)  100,  three-position  Line  Relays 
^Contract  No.  34740)  ; (3)  100  Electric  Signal  Mechanisms 
(Contract  No^  34738)  ; (4)  Electro-Mechanical  Interlocking 
Apparatus  (Contract  No.  34822)  ; (5)  so  miles  InsulaS? 

I'stl? Febrii n.6  • ((f,?tract  34823).  Sealed  Tenders  up  to 

15th  February  in  the  case  of  1 and  2,  22nd  February  in  the  case 
of  3 and  4,  and  1st  March  in  the  case  of  No.  5.  Specifications 
may  be  consulted  by  United  Kingdom  firms  interested  on 
appiicatmn  to  the  Department  of  Overseas  Trade  (Room  49) 

after  £eC>  L°nd0n'  SWl'  untiI  3ist  December 

•n\h,  h h d 1 the  documents  will  be  available  for  those  firms 
u the  prov  inces  unable  to  arrange  for  their  inspection  in  London. 
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TEMPERATURE-INDICATING  PAINTS. 

In  practically  every  engineering  and  industrial  installa- 
ti°n  there  are  parts  of  machinery  or  apparatus  which  ma\ 
usefully  be  covered  with  temperature-indicating  paint,  thi* 
colour  of  which  changes  when  the  temperature  rises  or  falls 
excessively.  There  is  thus  obtained  a visible  indication  of 
something  amiss  and  the  trouble  may  be  corrected  before- 
serious  consequences  follow.  Such  an  indication  is  par- 
ticularly desirable  in  the  case  of  components  which  are 
not  easily  accessible.  If  the  warning  is  to  be  effective, 
the  parts  concerned  must,  of  course,  be  inspected  regularly, 
hence  the  paint  is  less  effective  than  an  audible  signal 
would  be  in  calling  attention  to  the  trouble.  On  the  other 
hand,  the  mere  painting  of  a surface  is  much  cheaper  than 
the  fitting  of  any  system  of  automatic  alarms  or  the  pro- 
vision of  thermo-couple  temperature  indicators  or  thermo- 
static temperature  regulators.  In  many  cases  the  best 
solution  is  to  use  a strip  of  special  bi-metal  sheet  to  close  an 
electric  contact  in  a bell  circuit  in  the  event  of  the  tempera- 
ture going  outside  predetermined  limits,  but  there  is  un- 
doubtedly a wide  field  of  utility  for  temperature-andicating 
paints  and  the  recipes  given  below  are  reproduced  from  a 
recent  issue  of  the  Beama  Journal  in  the  hopes  that  they 
may  be  useful  to  readers  responsible  for  the  maintenance 
of  plant. 

A good  mixture  for  indicating  temperature  changes  above 
and  below  the  range  60  to  70  degrees  Centigrade  consists 
of  : Copper  mercuric  iodide,  4 parts;  silver  mercuric  iodide. 
1 part.  The  ingredients  are  washed  free  from  soluble 
impurities,  dried,  and  finely  powdered.  They  are  then 
mixed  to  a suitable  consistency  with  a shellac  spirit  varnish 
or  with  the  medium  used  for  heat-resisting  aluminium 
paint.  The  “paint”  thus  obtained  is  a vivid  vermilion  up 
to  60  deg.  Cent.,  but  between  60  and  70  deg.  Cent,  it 
changes  to  a brown  which  is  nearly  black.  If  a bold  disc 
or  band  of  the  paint  be  applied  to  the  part  to  be  protected 
and  surrounded  by  an  edging  of  white  z*inc  paint,  then 
the  change  in  colour  of  the  indicating  disc  or  band  is 
easily  visible  from  a distance. 

If  silver  mercuric  iodide  be  used  alone  in  the  paint,  the 
latter  is  pale  yellow  at  ordinary  temperatures  and  a vivid 
carmine  above  the  boiling  point  of  water,  and  can  thus 
be  used  to  show  whether  a particular  component  or  tank, 
etc.,  is  above  or  below  a temperature  of  90  to  100  deg. 
Cent.  If  the  indicator  paint  be  covered  with  transparent 
oil-proof  varnish  it  can  be  kept  clean  by  wiping  down 
with  waste. 

Answers  to  Correspondents. 

Sti’PKNT  (Lenlinfall).— Your  question  is  not  suitable  for 
competitive  replies  in  our  Questions  and  Answers  Competi- 
tion. 'The  subject  of  correct  brush  position  for  motors  and 
dynamos  is  dealt  with  in  almost  any  text  book.  We  \vould 
advise  you  to  purchase  “The  Practical  Electrician’s 
Pocket  Book  and  Diary,”  3s.  4d.,  post  free  from  this  office, 
or  “Dynamo  and  Motor  Attendants,”  by  Broadbent,  4s.  iod. 
post  free. 

Meetings. — The  I.  E.  E.  will  meet  in  the  Lecture  Theatre  of 
the  Institution,  Savoy  Place,  Victoria  Embankment,  W.C.  2, 
on  Thursday,  5th  January,  1922,  at  six  p.m.  Lecture  on 
“ Single  and  Three-Phase  Commutator  Motors  with  Shunt  and 
Series  Characteristic  " (with  experiments),  by  Dr.  S.  Parkei 
Smith,  member.  (The  Lecture  will  be  followed  by  a discussion.) 

Preston. — The  Electricity  Commitee  report  having  had  an 
interview  with  the  Blackburn  Corporation  regarding  a scheme 
for  the  organisation  of  the  supply  of  electricity  for  the  Mid- 
Lancashire  area.  The  Preston  Councillors  have  recommended 
their  Corporation  to  approve  of  the  preparation  of  a scheme 
jointly  by  the  two  towns,  for  the  whole  of  the  area,  this  to  be 
submitted  to  the  Electricity  Commissioners  for  their  ap- 
proval. 
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TELEPHONE  LINE  WORK  IN  THE 
UNITED  STATES. 


By  E.  S.  Byng. 

( Continued  from  page  696.) 

(t)  Jointing  and  binding-in • — For  jointing  hard-drawn 
copper  wires,  a copper  sleeve  (McIntyre)  is  almost  univer- 
sally used  in  preference  to  a twisted  and  soldered'  joint. 
For  galvanised  iron  wire,  steel  tubes  are  used,  but  it  is 
also  standard  practice  to  twist  and  solder.  At  straight- 
through  insulators  a piece  of  soft  wire  of  the  same  material 
as  the  through  wire  is  used  for  tying-in  and  binding  the 
line  wire. 

(j)  Termination  of  open  wires  on  poles.— At  distribution 
or  opening-out  points  circuits  are  terminated  on  straight 
insulator  pins.  On  exchange  circuits  No.  18  B.  and  S. 
(26  lb.)  insulated  bridle  wire  is  used  for  terminations  and 
cross-connections.  On  high-grade  toll  circuits  a No.  14 
B.  and  S.  (65  1-b.)  insulated  wire  is  used.  In  both  cases 
the  covered  wire  is  supported  underneath  the  arms  in 
small  bridle  rings.  Prevention  of  leakage  on  high-grade 
toll  circuits  is  effected,  wherever  bridle  wire  is  used  for 
terminating  purposes,  by  the  interposition  of  an  additional 
insulator  (made  of  a material  known  as  “electrose”)  in 
conjunction  with  the  glass  insulators.  The  bridle  wires 
are  threaded  through  the  metal  tube  inserts  and  soldered 
at  the  top,  thus  sealing  the  holes  as  shown  in  Fig.  4. 


Fig.  4. — Termination  of  High-Grade  Toll  Wire, 
Using  Electrose  Insulator. 

(k)  Superimposing. — On  a toll  or  long-distjance  line 
practically  every  pair  of  physical  circuits  is  used  to  obtain 
a third  <or  phantom  circuit  bv  the  installation  of  repeating 
coils  at  the  terminating  ends.  The  phantom  circuit  has 
been  proved  to  be  a better  circuit  than  the  side  circuit, 
and  is,  therefore,  a very  profitable  proposition.  A further 
utilisation  of  the  plant  is  obtained  'by  each  of  the  four 
wires  forming  a group  being  separately  composited  for 
telegraph  ^operation.  A still  further  development  is  that  by 
the  application  of  “ carrier”  currents,  each  pair  of  wires 
can  be  utilised  for  several  simultaneous  telephone  or  tele- 
graph circuits.  This  advancement  in  the  art  greatly  in- 
creases the  value  of  open-line  plant,  but  necessitates  a high 
degree  of  efficiency  in  its  construction  and  maintenance. 

(l)  Transposition. — All  open-wire  circuits  in  America 
are  run  straight.  Oniy  one  arm  is  therefore  required  on 
a pole  route  which  carries  five  pairs  of  wires.  A system 
of  transposition  is  adopted  for  long  distance  lines.  Two 
methods  of  transposition  have  been  worked  out  in  a very 
thorough  manner,  one  for  “exposed”  and  the  other  for 
“unexposed”  lines. 

Apart  from  this  method  of  avoiding  electrical  interference, 
measures  are  frequently  suggested  to  the  electric  supply 


obmpanies  by  the  telephone  companies  for  the  elimination 
of  the  higher  harmonics  which,  from  time  to  time,  cause 
serious  electrical  interference  with  telephonic  speech.  Each 
cause  of  trouble  is  studied  as  it  arises,  and  the  endeavour 
always  is  to  reach  an  arrangement  which  is  mutually  satis- 
factory and  compatible  with  economy. 
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(c)  One-paint . 
tcMiipoeition 
bracket 

Fig.  5. — Numbering  of  Wires,  and  Transposition 
Brackets. 


The  standard  numbering  of  wires  on  a pole  route  tof  two 
jo-wire  arms  is  given  in  Fig.  5 (a).  Wires  5,  6,  15  and  16 
comprise  what  is  known  as  the  “vertical  phantom  circuit.” 
For  a single-circuit  transposition  on  an  ordinr,  toll 


1 * SP 
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(m)  Both  Aides  transposed 
*/  \i___Cf) 

Fig.  6. — Methods  of  Transposition. 

or  long-subscribers’  circuit  a special  type  of  transposition 
insulator  is  used.  It  consists  of  a 2-piece  insulator,  each 
piece  having  a groove.  A special  9-in.  transposition  pin 
carrying  two  sets  of  threads  is  necessary  to  provide  suffi- 
cient clearance  above  the  cross-arm. 

On  a high-grade  toll  circuit  a bracket  is  fitted  to  carry 
the  second  wire.  A special  method  of  transposition  is 
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employed  Jon  lines  which  are  included  in  a phantom  group. 
Not  only  must  the  wires  in  the  original  metallic  connection 
or  side  circuits  be  transposed,  but  the  phantom  circuit 
must  be  balanced  bv  transposition  against  its  own  side 
circuits  as  well  as  against  other  phantom  circuits  on  the 
same  pole.  A 3-point  transposition  bracket  has  been  de- 
vised for  this  purpose.  The  three  methods  are  illustrated  in 
Fig.  5 (6),  (c),  and  (</).  One  method  in  which  trans- 
positions are  made  on  side  circuits  and  phantom  circuits  is 
shown  in  Fig.  6. 

There  are  eight  combinations  possible  for  transposing 
the  four  wires  forming  a phantom  group.  The  actual  type 
of  transposition  and  location  in  relation  to  other  circuits 
is  decided  for  each  route  after  survey.  When  the  wires 
are  erected  by  means  of  a running  board  the  pairs  can  be 
transported  separately,  or  the  position  of  the  pairs  changed 
for  a phantom  transposition  simply  by  releasing  the  spring 
latch  on  the  eve  to  which  each  pair  is  attached. 

(m)  Loading  of  open  wires . — Until  the  advent  of  the 
repeater,  the  practice  of  loading  long-distance  lines  was 
adopted  in  America  for  circuits  using  No.  8 R.W.G.  and 
Nt>.  12  X.B.S.  copper.  In  the  case  of  existing  No.  8 
BAV.G.  circuits,  where  repeaters  have  since  been  installed, 
the  loading  coils  have  been  removed,  that  is  to  say,  the 
wires  have  been  44  unloaded. ” In  the  smaller  size  of  ware, 
however,  loading  coils  are  required  and  are  still  being  fitted 
in  conjunction  with  repeaters.  A complete  unit  of  loading, 
which  consists  of  three  coils,  t\\*>  for  the  side  circuits  and 
one  for  the  phantom,  mounted  in  a pot  suitable  for  fastening 
to  the  pole,  is  used  in  conjunction  with  a lightning  arrester 
to  protect  the  coils. 

(To  be  continued.) 


Questions  and  Answers  by  Practical  Men, 


RULES. 

Questions  : We  invite  our  readert  to  eend  us  questions , preferably  on 
technical  problems  that  have  arisen  in  actual  practice.  Questions  which 
we  consider  of  sufficient  interest  to  our  readers  will  either  be  replied  to 
under  '*  Answers  to  Correspondents  ” or  replies  will  be  invited  from  our 
readers.  One  shilling  will  be  paid  for  the  question  which  we  select  for 
competitive  replies  in  this  column. 

Answers  : A fee  of  10«.  will  be  paid  for  the  answer  which  we  consider 
shows  the  greatest  merit,  and  5s.  for  the  one  we  select  as  second  best. 
In  judging  the  replies,  importance  will  be  attached  to  clearness  and  con- 
ciseness, as  well  as  accuracy.  The  Editor  reserves  the  right  to  make 
no  award,  or  to  accept  only  one  reply,  if,  in  his  opinion,  the  answers 
received  do  not  possess  sufficient  merit.  Competitors  desiring  the  re- 
turn of  their  manuscripts,  if  unaccepted,  should  enclose  stamped 
addressed  envelope. 

Write  on  one  side  of  the  paper  only,  and  if  diagrams  are  sent,  draw 
them  on  a separate  sheet  of  paper  attached  to  the  manuscript . Com- 
petitors may  adopt  a *'  nom  ae  plume.”  but,  both  in  the  case  of  questions 
and  answers,  the  competitor's  real  name  and  address  must  be  sent  with 
the  manuscript  ot  a guarantee  of  good  faith.  No  correspondence  will 
be  entered  into  with  regard  to  successful  replies.  ?he  Editor's  decision 
is  final 

Commencing  with  Question  No.  101,  a Diploma  of  Merit  will  be  awarded 
to  the  six  competitors  who  win  the  first  or  second  prise  the  most  times 
during  the  next  twelve  months. 

The  words  " Questions  and  Answers.'9  or  “ Q ” and  ” A " should  be 
placed  at  the  top  left-hand  comer  of  all  letters  intended  for  this  column. 

Question  No.  13  i. 

I wish  to  purchase  a 10  ampere  prepayment  meter  for 
use  on  a 220-volt  D.C.  supply.  Can  anv  reader  advise  me 
upon  the  best  type  to  buy?  I would  like  a few  details 
about  its  operation  and  the  necessary  precautions  to  be 
taken  when  fixing  it. — “Wireman.” 

Question  No.  132. 

How  do  the  time  limit  relays  operate  on  the  London  and 
South  Western  Railway  traction  units?  1 understand  that 
the  function  of  these  relays  is  to  regulate  the  period  of 
closing  of  the  main  circuit  contactors. — 44Raii..” 

Replies  to  Questions  Nos.  13 1 and  132  must  be  received 

by  January  21,  1922. 

Answers  to  Questions. 

Question  No.  127. 

I desire  to  have  electric  light  and  electric  motors  fitted 
in  mv  boot  factory.  I would  like  you  to  point  out  the 
most  essential  features  to  be  considered  when  drawing 


up  a specification  to  enable  the  correct  type  of  motor  and 
fittings  to  be  installed.  The  supply  is  500  volts,  three 
wire. — “Astatic.” 

Replies  to  Question  No.  127. 

The  first  prize  (10s.)  has  been  awarded  to  S.  J.  Berr\- 
man,  Gustavus  Road,  Cambourne,  for  the  following 
reply 

Seeing  that  the  boot  factor}'  is  supplied  with  current  at 
500  volts  on  the  three-wire  system  the  most  suitable  voltage> 
would  be  250  for  lighting  and  500  for  power.  Before  decid- 
ing on  tile  size  motors  to  install  an  important  point  to  be 
considered  is,  if  each  machine  is  to  be  driven  individual!) 
by  a small  motor,  or  if  the  group  system  is  to  be  adopted, 
this  being  large  motors  to  drive  a line  shafting,  from  which 
each  machine  is  driven  by  a countershaft.  Both  method* 
have  their  advantages  and  disadvantages. 

In  the  first  case  the  outlay  would  be  large  if  man) 
machines  are  to  be  operated,  but  it  has  the  advantage  that 
any  one  machine  may  be  used  independent  of  the  others, 
also  a breakdown  of  one  motor  would  not  interfere  with 
the  operation  of  the  other  machines. 

In  the  second  case,  when  a motor  driving  a line  shafting 
is  used,  it  has  the  advantage  of  a smaller  initial  outlay,  but 
the  disadvantage  being  should  a.  breakdown  occur  with  the 
motor,  all  the  machines  driven  from  that  particular 
shaft  are  thrown  idle,  which  may  occur  when  an 
important  machine  is  required  to  be  kept  working.  This 
method  requires  countershafts,  bearings,  belting,  oil  for 
lubricating  bearings,  and  either  clutches  or  belt  shifting  gear 
for  starting  and  stopping  each  machine,  which  would  cost 
quite  a bit  and  would  not  be  required  in  the  case  of  indi- 
vidual drive. 

When  considering  the  type  of  motor  to  be  used,  the  shunt 
wound  is  the  most  suitable,  as  its  speed  is  constant  on  all 
loads ; also  the  totally  enclosed  or  pipe-ventilated  type  should 
be  used  in  order  to  prevent  the  leather  dust  from  the 
machines  entering  the  windings. 

The  switchgear  for  controlling  the  motors  should  consist 
of  a double  pole  switch,  double  pole  fuses  and  starting  re- 
sistance, the  starting  resistance  to  contain  a no-volt  and 
overload  release.  In  some  self-contained  starters,  fuses  are 
dispensed  with,  the  double  pole  switch  being  held  in  position 
by  electro-magnets  instead  of  a spring.  Should  an  overload 
occur,  or  anything  happen  necessary  to  break  the  circuit, 
current  is  cut  off  from  the  electro-magnets,  which,  of  course, 
releases  the  switch.  The  trouble  of  putting  in  new  fuses  or 
changing  the  fuse  holders  is  thus  done  away  with. 

The  advantage;  of  using  the  500-volt  circuit  is  that  it  is  onl\ 
necessary  to  have  cables  of  half  the  cross-section  of  that  re- 
quired if  the  motors  were  put  on  the  240-volt  circuit.  For 
practical  purposes  it  is  calculated  to  allow  1.7  amps  per 
horse-power  for  500  volts  and  3.4  amps,  per  horse-power 
for  250  volts,  thus  a 12-h.p.  motor  on  the  first-named  volt- 
age should  be  connected  up  with  cables  capable  of  carrying 
20.4  amps.,  but  if  the  240-volt  system  is  used  the  cable> 
would  be  required  to  carry  40.8  for  the  same  horse-power. 

To  obtain  500  volts  from  the  main  cables,  connection 
should,  of  course,  be  made  with  the  outers,  the  250  volts 
being  derived  Irom  one  outer  and  the  neutral,  or  middle 
wire,  as  it  is  sometimes  termed. 

With  regard  to  the  lighting  of  the  building,  there  are  a 
good  many  systems  to  f elect  from.  (1)  The  old-fashioned 
capping  and  casing  which  is  almost  obsolete;  (2)  open 
wiring,  which  consists  of  insulated  wires  run  on  insulators ; 
(3)  conduit  system;  (4)  one  of  the  many  lead  covered  types 
now  in  use,  this  (being  easy  to  install  and  may  be  used  under 
almost  any  condition. 

The  next  point  to  be  considered  is:  Is  each  machine  to 
have  its  own  Inn  p or  point,  as  it  may  be  termed,  or  is  the 
shop  to  bo  lighted  wilh  larg-‘  lamps  from  the  roof  or 
ceiling,  or  perhaps  using  both?  If  the  first-named  is  to  b* 
adopted  it  would  be  an  advantage  to  fit  switch  lampholders 
to  each  machine,  making  it  possible  to  cut  down  lighting 
ex[)onses  on  machines  that  are  not  in  use.  Enamel  shade* 
should  he  used,  these  being  an  advantage  to  the  operator 
and  will  stand  a lot  of  rough  usage.  When  choosing  lamps 
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A practical  treatise  invaluable  alike  to  the  student,  the  civil, 
mining,  or  mechanical  engineer,  and  the  expert  electrician.  In 
addition  to  an  elementary  section  covering  fundamental  facts  and 
principles,  there  are  sections  designed  to  meet  practical 
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tribution, wiring,  lighting,  heating,  motr  r aj  pi  cations,  water 
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ARITHMETIC  FOR  ENGINEERS. 

Bv  Charles  B.  Clapham,  B.Sc.  (Eng.).  Secord  Edition, 
477  pages,  167  figures,  and  2,000  worked  and  set  examples 
with  answers.  Demy  8vo.  7 6 net. 

“This  volume  is  undoubtedly  the  best  treatise  yet  produced  for 
imparting  a sound  knowledge  of  truly  practical  mathematics.” — Machinery' 

“ Specially  valuable  to  draughtsmen  and  apprentices  who  need  a 
good  book  for  private  study.” — Electrical  Engineering. 

MATHEMATICS  FOR  ENGINEERS; 

By  W.  N.  Rose,  B.Sc.  Eng.  (Lond.).  Part  1.  — Demy  8vo. 
510  pages,  257  figures,  with  over  1,200  set  and  worked 
examples.  Second  Edition.  Price  10/6  net.  Part  2. — - 
432  pages.  Demy  8vo.  Price  13  6 net. 

“ The  book  teems  with  practical  applications  of  mathematics  to 
engineering  problems  ...  an  excellent  book.” — Mechanical  World. 

“ A book  which  will  be  of  great  service  to  engineers  of  every  class. 
To  the  young  engineer  it  will  be  a God -send.”— Managing  Engineer. 

METRIC  SYSTEM  FOR  ENGINEERS. 

By  Charles  B.  Clapham,  B.Sc.  (Eng.L  200  pages, 
mlly  illustrated.  Demy  8vo;  12s.  fid.  net. 

This  volume  contains  a complete  discussion  of  the  Metric  System 
and  methods  of  conversion,  so  that  the  relation  between  the  English  and 
Metric  System  of  measurements  in  industry  can  readily  be  understood. 

PRINCIPLES  OF  RADIO  COMMUNICATION. 

By  J.  H.  Morecroft.  Assisted  by  A.  Pinto  & W.  A. 
Curry.  945  pages,  788  figures.  Price  45s.  ret. 

This  book  deals  with  all  phases  of  Radio  Communication,  going  com- 
pletely into  both  theory  and  operation.  7 he  treatment  is  more  thorough 
than  is  generally  given,  and  for  this  reason  will  have*  a wide  appeal  among 
workers  in  this  field.  All  curves  used  to  illustrate  formula?  are  carefully 
executed  to  scale,  so  the  student  may  check  their  accuracy. 

LNGINEERING  ELECTRICITY. 

By  Ralph  G.  Hudson,  S.B.  190  pages.  Profusely 
Illustrated.  Price  13/6  net. 

A concise  exposition  of  the  principles  and  applications  of  electricity 
and.magnetism,  designed  primarily  for  technical  students  not  specialising 
in  electrical  engineering. 

INTERIOR  WIRING  AND  SYSTEMS  FOR 
ELECTRIC  LIGHT  AND  POWER  SERVICE. 

Bv  Arthur  L.  Cook.  427  pages,  248  figures.  Price 
16/6  net. 

A Manual  of  Practice  for  Electrical  Workers,  Contractors,  Architects 
and  Schools. 

WIRELESS  TELEGRAPHY,  with  special 
Reference  to  the  Quenched-Spark  System. 

Bv  Bernard  Leggett,  A.M.I.E.E.  502  pages  ; 2fio 
figures,  and  70  full-page  Half-tone  Plates.  Price  30/- 
ret. 

The  Publishers  believe  that  this  book  fills  a distinct  gap  in  Wireless 
Literature,  as  there  is  no  volume  in  English,  at  present,  which  deals  in 
any  great  detail  with  the  theory,  installation  and  maintenance  of 
the  Quenched -Spark  System. 
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ROBERT  H.  PARSONS. 
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The  ELECTRIC  TRAMCAR  HANDBOOK, 

For  Motormnn,  Inspectors,  and  Depot  Workers. 

By  We  A.  AGNEW. 

CONTENTS : Tha  Electric  Circuit— Electric  Tramways— Electric 
Tramcars — Controllers — Brakes— On  the  Road— Faults  and 
Breakdowns — Index. 

What  the  Press  says  : 

41  There  is  no  doubt  that  a careful  study  of  it,  by  such  tramway  employees,  would 
result  in  a considerable  saving  in  current  and  repairs  and  maintenance  accounts 
of  most  tramways  undertakings.  . . . The  Handbook  seems  very  reliable  and 
generally  free  from  printers'  errors.” — Electrician. 

44  Can  certainly  advise  all  traction  employees  who  are  desirous  of  keeping  them- 
selves well  informed  with  regard  to  all  improvements  in  traction  plant  to  purchase 
a sopy  of  the  book  forthwith.” — Electricity. 

44  Otoe  can  express  nothing  but  unqualified  praise  for  the  simple  way  in  which 
the  author  has  treated  what  is,  after  all,  a somewhat  complicated  subject.  . . . The 
Handbook  is  in  many  ways  an  excellent  production,  and  one  that  should  be  on  the 
bookshelf  of  every  motonnan  in  the  kingdom.” — Electrical  litdnstrlee. 

“ Provides  a clear  and  practical  exposition,  in  simple  language,  of  the  mechanism 
of  the  tram  car,  from  the  standpoint  of  the  man  who  has  to  drive  it.”— Railway 
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ELECTRICAL  WIRII8 

BY 

DONALD  SMEATON  MUNRO, 

M.I.E.E.,  M.Assoc.MiningE.E. 

WRITTEN  BY  AN  EXPERT,  THIS  WELL-KNOWN 
HANDBOOK,  WHICH  HAS  JUST  BEEN  REVISED, 
IS  OF  THE  GREATEST  POSSIBLE  VALUE  TO  CONTRAC- 
TORS, ENGINEERS,  ARCHITECTS,  WIREMEN  AND  ALL 
CONNECTED  WTTH  ELECTRICAL  WIRING. 

6/-  net,  or  by  post  S/5 

Cloth,  4}*  x 7£*,  130  Pages,  72  Illustrations. 
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A PRACTICAL  TREATISE 

ON 

THREE-PHASE  INDUCTION  MOTORS 

BY 

LEONARD  ERNEST  WOOD, 

A ssociate  Member  o f the  Institution  of  Electrical  Engineers , London ; 
Late  Electrical  Engineer  of  Montreal  Cottons  Ltd. , Canada ; 
Director  of  Airedale  Manufacturing  Co.,  Lid.,  Bradford. 

AUTHORS  PREFACE. 

“ The  primary  object  of  this  book  is  to  provide  a ‘ practical  aid  ’ to  those  who 
have  under  their  care  the  running,  maintenance  and  repair  of  three-phase  induction 
motors,  and  have  not  either  the  training  or  experience  necessary  to  deal  with  the 
many  practical  problems  that  arise  from  time  to  time.” 

“ Among  the  ever-increasing  number  in  this  class  are  many  to  whom  this  work 
should  appeal.  It  deals  with  the  two  classes  of  motors  most  widely  used,  i.e., 
4 squirrel  cage  ’ and  ‘ slip  ring  ’ machines.  The  construction  of  these  machines  is 
dealt  with  in  detail,  as  is  their  starting  apparatus,  faults,  &c.,  emphasising  the  gcod 
points  they  should  embody  and  the  weak  ones  to  be  avoided.” 

44  Whilst  it  is  impossible  to  quote  a remedy  for  every  evil,  because  circumstances 
differ  so  widely,  yet  the  suggestions  contained  herein  may  prove  helpful  if  only  from 
the  knowledge  that  such  exist.  It  is  the  practice  in  most  plants  using  a number  of 
motors  to  carry  out  their  own  repairs,  because  they  can  be  done  so  much  cheaper  and 
better,  quality  being  the  first  essential.” 

44  Mathematics  and  useless  theory  are  excluded,  for  the  simple  reason  that  for  the 
class  to  whom  this  work  appeals  none  are  necessary.  So  long  as  the  practical  man 
understands  the  rudiments  of  the  principles  on  which  motors  operate,  that  is  all  he 
needs.” 

44  The  photos  and  diagrams  contained  herein  were  taken  and  drawn  by  the  author 
expressly  for  this  work,  and  taken  from  ordinary'  routine  wrork  of  a large  plant.” 

44  No  one  manufacturer's  motors  or  apparatus  are  specifically  referred  to.” 

“ The  contents  of  this  book  are  founded  on  twenty  years ’experience  in  the  erection, 
running,  maintenance  and  repair  of  electrical  plant  and  equipment  ranging  from  a few 
hundred  horse-power  to  10,000  horse-power  in  various  parts  of  the  world." 
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for  indvidual  machine  lighting,  the  vacuum  lamp  has  first 
plaoe,  of  coures,  both  for  light  and  economy  in  consumption. 
Although  the  carbon  lamp  may  be  cheaper  to  ‘buy,,  it  would 
be  the  more  expensive  talcing  everything  into  consideration. 

For  roof  or  ceiling  lights  the  arc  lamp,  Cooper-Hewitt, 
and  such  types,  must,  I think,  take  second  place  td  the 
present-day  gasfilled  lamp,  which  does  away  with  the 
trouble  of  carbons  or  any  necessary  starting  arrangements. 
I might  also  add,  the  motor  cables  may  be  run  on  insulators 
when  in  positions  not  exposed,  conduits  being  used  from  the 
starter  to  the  motor. 

When  laying  down  a plant  of  this  description,  especially 
in  the  present  unsettled  state  of  trade,  the  outlay  is  a thing 
to  be  considered,  and  “Astatic’*  will  be  able  to  see  which 
system  will  suit  his  requirements  the  best. 

The  Second  Prize  Winner's  reply  will  be  published  in 
due  course. 


BRITISH  WATER  RESOURCES. 


Final  -Report  of  Committee  of  Inquiry. 

The  Inter-Departmental  Committee  which  was  originally- 
set  up  by  the  President  of  the  B.O.T.  in  June,  1918,  to 
examine  and  report  upon  the  water-power  resources  of 
the  U.K.  from  the  point  of  view  of  industry,  has  now 
issued  its  Final  Report. 

The  broad  results  of  the  Committee’s  inquiries  are  as 
follows  : — They  find  that  in  Scotland,  especially  the  High- 
lands, the  natural  conditions  are  such  as  to  facilitate  the 
production  of  power.  In  this  area  the  bulk  of  the  larger 
water  powers  of  the  British  Isles  is  situated,  and  although 
it  is  remote  from  the  present  industrial  centres,  no  part 
of  it  is  far  from  the  sea  or  the  Caledonian  Canal.  The 
larger  water  powers  of  Wales  are  situated  in  the  north- 
western portion  of  the  Principality.  As  compared  with 
the  Scottish  water-power  resources,  the  cost  of  developing 
the  larger  of  the  Welsh  resources  as  separate  schemes 
would  usually  be  high.  While  there  are  several  schemes 
worthy  of  careful  consideration  on  an  individual  basis,  it 
would  be  desirable  to  consider  the  development  of  a num- 
ber of  the  less  favourable  as  adjuncts  to  other  more 
favourable  schemes.  As  in  the  cas^  of  Scotland,  there 
are  numerous  sites  capable  of  developing  small  blocks  of 
power.  As  regards  England  generally,  the  main  sources 
of  water-power  are  the  small  falls  on  the  nivers.  The  Com- 
mittee consider,  however,  that  the  aggregate  output  fron\ 
these  sources  could  be  materially  augmented  by  installing 
modern  plant,  leplanning  existing  sites,  and  generally  im- 
proving the  watercourses.  In  Ireland,  a certain  amount 
of  power  can  be  developed  from  high-level  lakes  in  the 
mountainous  areas,  but  the  main  sources  of  water-power 
are  to  be  found  in  the  rivers.  It  is  generally  considered 
that  the  utilisation  of  the  water-powers  of  the  U.K.  would 
tend  to  relieve  the  increasing  congestion  of  our  large  cen- 
tres of  population,  and  in  the  case  of  the  Highlands  of 
Scotland  would  assist  materially  in  improving  the  present 
low  standard  of  comfort  of  the  inhabitants  of  that  area, 
and  thus  arresting  the  abnormal  emigration  from  it.  The 
potential  water-power  of  the  schemes  before  the  Commit- 
tee (not  the  total  available)  was  estimated  at  194,965  kw. 
(continuous)  in  Scotland,  35,900  kw.  in  Wales,  and 
20,440  kw.  in  England.  The  Irish  Sub-Committee  made 
an  estimate  of  280,000  kw.  (continuous)  as  the  total  avail- 
able potential  water  power  in  Ireland.  It  was  further 
estimated  for  G.B.  that  probably  210,000  kw.  (continuous) 
could  be  developed  at  an  economic  rate.  This  was  given 
as  the  equivalent  in  energy  of  nearly  three  million  tons 
of  coal  per  annum  burnt  in  steam  plants. 

In  the  Committee’s  Third  Interim  Report  (Cmd.  1079, 
1st  Dec.,  1920)  their  conclusions  and  recommendations  for 
utilising  the  tides  of  the  Severn  Estuary  were  fully  set 
forth.  A scheme  was  considered  for  producing  by  tidal- 
power  of  the  Severn  260,000  kw\  throughout  a day  of  ten 


hours,  and  for  an  annual  saving  by  this  means  of  from 
ij  to  2J  million  tons  of  coal.  They  recommend  that  a 
Special  Technical  Commission  should  be  set  up  to  inves- 
tigate the  whole  question  as  a commercial  proposition  and 
with  special  refeience  to  the  Severn  Estuary: 

The  Committee  recommend  that  in  view  of  the  importance 
in  the  national  interest  of  the  utilisation  of  water-power 
wherever  this  is  commercially  practicable,  the  B.O.T.  or 
the  Electricity  Commissioners  should  be  charged  with  the 
duty  of  studying,  supervising  and  promoting  the  develop- 
ment of  all  water-power. 


SOUTH  WALES  ELECTRICAL  ENGINEERS. 


Mr.  A.  C.  McWhirter,  Chairman  of  the  Western  Centre 
the  I.E.E.,  in  his  address  at  the  Engineers*  Institute, 
Cardiff,  declared  that  the  present  year  ought  to  be  memorable 
in  the  history  of  the  institute,  for  it  was  its  jubilee  year. 
Started  in  1871  with  a membership  of  66,  it  had  grown 
steadily  until  now  it  could  boast  neatfy  10,000  members. 
In  this,  its  jubilee  year,  great  honours  had  been  conferred 
on  the  institute,  for  the  Ro^yal  Charter  of  Incorporation 
had  been  granted  by  His  Majesty  the  King,  who  had  also 
intimated  his  willingness  to  become  a patron.  Started  in 
1912,  the  Western  Centre  had  made  good  progress,  its 
inaugural  membership  of  213  having  grown  to  421,  though 
there  were  several  eligible  electrical  engineers  in  the  area 
who  were  not  as  yet  incorporated,  and  who  should  be 
urged  to  join  up.  The  president,  in  surveying  the  trade, 
called  attention  to  the  work  of  the  contracting  centre  of  the 
institution  and  urged  that  established  firms  should  be  sup- 
ported in  their  endeavour  to  work  against  the  crowd  of 
nondescripts  who  had  nothing  at  stake  but  who  styled 
themselves  electrical  contractors.  The  Electrical  Contrac- 
tors’ Association  was  endeayouring  to  raise  the  status  of 
the  electrical  contractor  to  a higher  standard,  and  the 
assistance  of  all  who  placed  orders  for  contracting  work 
was  required  to  bring  this  about.  Only  responsible  firms 
should  be  employed.  The  association  was  hopeful  that  in 
the  near  future  contractors  would  require  to  be  registered 
and  he  believed  their  institute  would  welcome  and  support 
such  a reform.  He  was  absolutely  opposed  to  municipal 
trading  and  failed  to  understand  why  municipalities  should 
be  allowed  to  compete  with  their  ratepayers. 


Reviews  of  Books,  &c. 

[ Books  noticed  in  this  column  will  he  sent  from  Elec- 
tricity Office  to  any  part  of  the  world , for  the  published 
Price , plus  ten  per  cent,  for  postage  (minimum  2 d.)t  and 
orders  will  he  appreciated .] 

Tiie  Book  of  the  Ford  Sixth  Edition.  (Temple 
Press.  3s.  net.) — Yet  another  edition  of  this  popular  hand- 
book has  just}  been  issued.  It  is  a completely  revised, 
fully  illustrated  and  enlarged  edition  which  the  author, 
Mr.  R.  T.  Nicholson,  has  been  at  great  pains  to  render 
as  comprehensive  and  up  to  date  as  possible.  It  is  un- 
doubtedly the  indispensable  handbook  for  the  Ford  owner, 
and  is  equally  of  service  to  the  experienced  hand  as  to  the 
novice.  Stated  briefly,  it  is  a compact  encyclopaedia  of 
practical  information  on  the  driving,  management,  upkeep 
and  repair  of  the  Ford  car,  written  in  such  simple  language 
that  the  veriest  tyro  cannot  fail  to  follow  it  and  benefit 
from  the  information.  Every  detail  of  the  car  is  discussed 
in  the  numerous  chapters  of  the  book,  and  it  would  be  diffi- 
cult to  specify  anything  in  the  way  of  hints  or  adjustments 
to  any  particular  part  of  the  Ford  car  that  is  not’  dealt 
with.  The  later  Ford  cars  differ  in  various  important 
respects,  such  as  the  adoption  of  the  left-hand  drive,  which 
has  altered  the  disposition  of  various  parts.  Then  there  is 
the  complete  electric  lighting  and  starting  equipment  now 
embodied.  These  changes  are  fully  dealt  with,  in  addition 
to  the  full  information  about  the  earlier  models.  There 
are  many  new)  illustrations,  and  an  exhaustive  and  very 
convenient  index  to  the  numbered  paragraphs. 
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The  Mechanical  Handling  of  Goods.  By  C.  H.  Wood- 
field.  116  pp.  73  figs.  (Pitman.  2s.  6d.) — Little  need  be  sak* 
about  this  publication  excepting  that  it  is  one  of  the  “ Pit- 
man Primer  ” Series,  and  keeps  up  the  reputation  of  the 
series  for  general  clarity  and  conciseness.  We  have  read 
every  word  of  the  book  under  review,  being  fascinated  by 
the  really  wonderful  amount  of  useful  information  so 
interestingly  squeezed  into  1 13  pp.  Besides  the  student  and 
general  searcher  after  knowledge,  all  owning,  or  in  charge 
of,  factories,  docks,  warehouses,  stores,  etc.,  should  refer 
to  this  Primer  for  points  on  the  economic  handling  of  goods 
and  materials. 


Various  Items. 


Diaries* — Messrs  Keighley  Gas  and  Oil  Engine  Co.,  Ltd.,  of 
Imperial  Works,  Keighley,  are ’again  issuing  their  useful  daily 
calendar  mounted  on  a stout  cardboard  base,  which  reproduces 
an  excellent  view  of  one  of  the  company's  engines. 

To  Procure  Foreign  Trade. — Mr.  E.  W.  Petter,  Chairman  of  the 
British  Engineers’  Association  and  Managing  Director  of  the 
firm  of  Messrs.  Vickers-Petters,  the  well-known  oil  engine 
experts  and  manufacturers,  is  on  the  point  of  departing 
to  India  to  see  what  he  can  do  towards  helping  start  the  wheels 
of  industry  in  the  direction  of  securing  orders  for  his  firm. 

Domestic  Labour-Saving  Competition.— A competition  open 
to  all  women,  irrespective  of  nationality,  has  been  organised 
by  the  Women's  Engineering  Society,  of  26,  George  Street, 
Hanover  Square,  W.  1.  The  Competition  is  divided  into  three 
sections  : (a)  Engineering  device  suitable  for  mech.,  elec,  and 
automobile  work,  etc  ; (b)  structural  improvements  ; (c)  any 
other  labour-saving  appliance  for  the  home.  All  models, 
drawings,  etc.,  to  be  in  by  March  31  next.  Prizes  of  7,  5,  and  3 
guineas  are  to  be  awarded.  Particulars  from  address  above. 

Transformer  Abstracts.— No  2 of  this  series  of  booklets  has 
now  been  issued  by  Johnson  and  Phillips,  Ltd.  (Charlton,  S.E.  y)‘ 
It  deals  with  the  particulars  required  with  enquiries  so  that  the 
specification  and  tender  can  be  got  out  in  a minimum  time. 
The  matter  is  gone  into  most  fully  and  clearly,  and  together  with 
an  able  explanation  of  the  behaviour  of  transformers  with 
varying  ratios  of  iron  and  copper  losses,  and  some  notes  on 
voltage  adjustment,  overloads,  etc.,  makes  the  booklet  a really 
useful  one.  We  are  filing  our  copy  for  future  reference  and 
counsel  all  who  obtain  one  to  do  the  same. 

Meetings. — The  I.E.E.  (Wireless  Section)  will  meet  in  the 
Lecture  Theatre  of  the  Institution,  Savoy  Place,  Victoria 
Embankment,  W.C.,  on  Wednesday,  January  4,  1922,  at  6 p.m. 
Paper  : “ High  Speed  Wireless  Telegraphy,"  by  Lieut. -Col. 

A.  G.  T.  Cusins,  Royal  Corps  of  Signals.  A demonstration  on 
Traffic  Working  will  be  given  by  the  Author. — —The  Junior 
Inst,  of  Engineers  will  meet  on  Friday,  30th  inst.,  at  Caxton 
Hall,  at  8 p.m.  Questions  and  general  discussion.  Also  on 
Friday,  January  6,  at  8 p.m.  Lecturette  : " Stone  and  Marble - 
Working  Machinery,"  by  A.  E.  Bingham  (Member).  Slides. 

The  Crystal  Palace  8chool  of  Engineering.— General  Sir 
Edward  Raban,  K.C.B.,  R.E.,  late  Director  of  Works  to  the 
Admiralty,  addressing  the  students  of  the  Crystal  Palace  School 
of  Engineering  last  week,  said  they  were  living  in  difficult 
times,  and  there  was  a deficiency  of  \vork  in  civil  engineering. 
He  advised  students  on  leaving  to  take  any  class  of  work  under 
a contractor,  to  gain  experience.  He  also  argued  strongly  the 
importance  of  young  engineers  making  clear  and  good  reports 
of  work  in  hand,  because  those  employing  them  often  had  no 
windows  out  of  which  to  look  upon  the  work.  Young  engineers 
had  no  idea  how  the  ability  to  write  a good  report  would  help 
them  in  their  profession.  This  fact  was  much  impressed  upon 
him  by  a visit  last  week  to  the  reconstruction  work  in  process 

in  Belgium. The  " Wilson  " Premium  for  the  best  paper 

read  before  the  Crystal  Palace  Engineering  Society  during  the 
past  session,  has  been  awarded  to  Mr.  B.  W.  Rowe,  for  his 
Paper  on  Road  Construction."  Other  papers  read,  and 
discussed  during  the  session  were  : " Electric  Traction,"  by 
W.  A.  Reynolds  ; “ The  Ruby  Mines  of  Burma,"  by  E.  N. 
Wemyss  ; " Sewage  Disposal,"  by  D.  M.  Cameron  ; “ Refri- 
gerating Machinery,"  by  E.  A.  Wheetey  ; and  " Water  Power," 
by  T.  L.  Bowring.  The  Premium  was  presented  to  Mr.  Rowe 
by  General  Sir  Edward  Raban,  K.C.B.,  late  Director  of  Works 
to  the  Admiralty,  on  the  occasion  of  the  147th  distribution  of 
certificates,  at  which  he  presided,  on  December  21. 


======^S^^HHi 

“ Eltctro  Harmonic  8 motor.” — The  concert  which  was  held 
at  the  Great  Hall,  Cannon  Street  Hotel,  on  Friday.  1 6th inst,  was 
voted  a great  success.  It  was  well  attended  and  the^hange  in  the 
position  of  the  platform  rendered  it  possible  for  a larger  number 
of  those  present  to  hear  the  artists  distinctly  and  clearly.  The 
next  Smoker  will  be  held  early  in  January,  and  we  hope  it  will 
be  equally  well  attended. 

” The  Outline  Of  8cience.” — In  Part  4 of  this  magazine 
(Netfrnes),  a large  portion  of  the  space  is  devoted  to  an  account 
of  the  ascent  of  man  from  the  primitive  type  to  the  present  day, 
including  reproduction  of  the  paintings  and  drawing's  which 
were  made  in  caves  by  our  predecessors  and  ancestors.  Chapter  6, 
is  headed  " Evolution  " which  is  still  going  on,  and  describes 
the  progress  made  by  birds,  beasts  and  fishes  in  their  respective 
stages  of  growth,  while  chapter  7,  deals  with  the  Dawn  of  Mind, 
and  with  articles  on  the  senses  of  fishes,  and  their  interesting 
ways.  The  illustrations  throughout  are  of  high  order. 

8ociety  Of  Engineers. — At  the  annual  general  meeting  held 
on  the  12th  inst.,  the  following  premiums  for  papers  read  during 
1921  were  awarded  : — President’s  Gold  Medal  to  Mr.  G.  O.  Case 
for  his  paper  on  " The  Winning  of  Tidal  Lands  in  British  Guiana.” 
Bessemer  Premium  to  Mr.  R.W.  A.  Brewer  for  his  paper  pn  " Some 
Modern  Engineering  Practice  in  America,"  value  £5  5s.  Nursey 
Premium  to  Mr.  Alfred  S.  E.  Ackermann  for  his  paper  on  " The 
Physical  Propeities  of  Clay  " (3rd  paper),  value  ^3  3s.  Society’s 
Piemium  to  Mr.  W.  M.  Beckett  for  his  paper  on  " Northwick 
Sewerage  and  Sewage  Disposal  Works,"  value  ^3  3s.  Geer 
Premium  to  Mr.  C.  F.  Moore,  of  the  Crystal  Palace  Engineering 
Society,  for  his  paper  on  " The  Locomotives  of  the  London  and 
North  Western  Railway,"  value  £5  5s.  (open  only  to  members 
of  Associated  Societies)* 


Trade  Notes, 


Our  columns  have  borne  witness  on  many  occasions  to  the 
enterprise  of  the  Gtneral  Eltctric  Co.,  Ltd.,  particularly  have 
we  in  mind  at  the  moment  their  Sales  Campaigns  to  popularise 
good  lighting,  " Magnet  " heating  and  cooking  appliances,  and 
other  domestic  labour  savers.  Besides  advertising,  window 
displays  and  the  provision  of  suitable  literature,  posters,  price- 
tickets,  etc.,  of  continued  interest,  the  company  have  seized 
the  opportunity  offered  by  the  Season  of  Gifts  to  stimulate 
further  the  popular  demand  for  ‘‘^lagnet  " appliances,  thus 
adding  another  link  to  the  chain  of  their  co-operation  with  the 
trade,  included  being  a wide  circularisation  of  an  attractively 
produced  leaflet  giving  some  practical  suggestions  for  electrical 
gifts  for  Christmas  and  the  New  Year.  The  trade  would  be  well 
advised  to  take  notice. 

We  have  received  from  Boll’s  United  Asbestos  Co.,  Ltd.  (South- 
wark Street,  S.E.  1),  a folder  drawing  attention  to  various  forms 
oj  asbestos  for  electrical  insulating  and  fireproof  purposes,  the 
company  claiming  to  be  the  pioneers  of  the  world’s  asbestos 
industry. 

British  Insulated  and  Helsby  Cable,  Ltd.  (Prescot,  Lancs),  have 
just  issued  a new  bulletin  dealing  with  Prescot  aluminium 
matting  and  sections,  also  aluminium  and  copper  sheets.  The 
company  were  among  the  first  to  put  aluminium  matting  on 
the  market,  and  as  is,  of  course,  known,  it  is  now  very  exten- 
sively used  for  many  purposes. 
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Made  of  Pure  Para  Rubber, 
soft  and  durable  and  unaf- 
fected byclimatic  conditions 

DAVID  MOSELEY  & SONS, 

J.  ml  tod. 

ARDWICK.  MANCHESTER. 


IMOSELEY 

RUBBER  GLOVES  I 
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Threepence. 


“BROOK”  MOTOR 

Single,  Two  and  Three  Phase. 

Further  Reduction  in  Prices. 

E.  BROOK  LTD., 

'Wires* 

Telephones : 1629  and  1630. Empress  Works,  Huddersfield.  ••  phase.”  Huddersfield. 


“ ANTI-SULPHURIC  ENAMEL  — Far  ProtMtioa  from  Acid  Fromm. 

“ INSULDERM’  *Heat  Radiating  High  Insulating  Enamel  for  High  Temperature  Coils,  Prevents  Sparking  at  Commutator  Ends, 

makers:  GRIFFITHS  BROS.  81  CO.  (London),  Ltd.,  Bermondsey,  S.E.16. 


LIGHTING 


BENJAMIN 


REG? 


IEKTRIK 

TRADE  MARK 


LUNDBERGS' 

Electrical 

Accessories 

i ARE  STILL  THE 
BEST. 

477  to  489,  Liverpool 
Road,  London,  N. 


3-wl reBoosler  Set  (ajid  reversible)  Generators 
Venfy'sltd  Aston,, 


M I DA 

AND  ALL 

ELECTRICAL  INSULATING  MATERIALS. 


ATTWATER  & SONS. 

Contractors  to  Admiralty  & War  Office. 

PRESTON.  ENGLAND. 


I P fSUUlltN  TESTING  SET.  < I 

A true  OhmtteT^lndependent  of  variation*  of  te»ling  preaaure. 


ACCURATE 


DEAD-BEAT 


SENSITIVE 


REDUCED 

PRICES 

NOW  IN 

OPERATION. 


117,  Victoria  Street, 
WESIMINSTER. 


EVERETT  EDGCUMBE 


ftMlindale  Works 
HENDON. 


Pinchin  Johnson  6c  Co.,  Ltd., 

wium-oat.  mr— aon  a cuu,  ltdT. 
Gwral  Bouldiitc*-  Ald*ych,  London,  W.C.  a 
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FOR  THE 
TRADE 
MARK 

on  EVERY 
LENCTHor 

SIMPLEX 

CONDUIT 


WARNING  : In  numerous  in- 
stances, imported  and  inferior 
grades  of  conduit  are  being 
supplied  by  certain  unscrupulous 
vendors  against  requisitions  for 
Simplex  conduit.  It  should  there- 
fore be  noted  that  the  sale  of  other 
makes  of  conduit  where  “ Sim- 
plex ” is  specified  is  illegal — judg- 
ment to  this  effect  having  been 
given  in  the  courts, 

PROTECTION  : In  order  to  effect 
a safeguard  for  your  interests  in 
this  direction  every  length  of 
genuine  Simplex  conduit  will  now 
bear  a reproduction,  in  transfer 
form,  of  the  Company’s  trade 
mark  to  act  as  a guarantee  of 
“ Simplex  ” origin. 

GUARANTEE  : When  ordering 
conduit  therefore,  order  Simplex 
conduit  and  see  that  every  length 
bears  the  little  red  label : it  is 
YOUR  GUARANTEE  that  the 
conduit  supplied  is  Simplex  con- 
duit— conduit  that  is  efficient 
to  the  utmost  limit  of  efficiency. 

ADVANTAGES  : Besides  its  guar- 
anteeing the  source  of  origin,  the 
label  also  serves  as  an  indication 
that  the  conduit  is  manufactured 
from  only  the  highest  grade  steel, 
and  that  each  length  is  specially 
inspected  and  tested  for  smooth- 
ness of  bore,  and  accuracy  of  inter- 
nal and  external  diameters.  A 
special  process  of  stoving  after 
enamelling  gives  the  conduit  a 
protective  covering  of  exceptional 
durability  which  is  at  once  elastic 
and  tenacious  and  possesses  good 
insulating  properties.  The  threads 
are  well  cut  AFTER  enamelling 
and  are  protected  by  cardboard 
caps  against  damage  during  de- 
livery. 


SOLD  THROUGHOUT  THE 

QIMPO^ 


Advert,  of  Simplex  Conduits,  Limited , Garrison  Txme,  Birmingham. 
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UNION 


PAPER 

BITUMEN 

RUBBER 

AIR-SPACE 


UNION  CABLE  C9  U 

Dagenham  Dock. 


ESSEX. 


Telegrams* 
CaUev^tDeyjertttm, 


Telephone 
Rainham  13, 


JOHN  OAKEY  & SONS.  LTD. 

MANUFACTURERS  OF 

EMERY,  EMERY  CLOTH,  EMERY  PAPER, 

CABINET  GLASS  PAPER.  GLASS  CLOTH, 
BLACK  LEAD.  PUMICE,  CROCUS,  TRIPOLI, 
ROUGE,  4ko, 

Oakey’s  “ Flexible  Twilled”  Emery  Cloth. 

For  Engineers,  Sowing  Machine,  Lock  and  Saab  Makers,  and  all  purposes  where 
great  Strenoto,  Durability  and  Perfect  Flexibility  are  required. 

FLINT  & GARNET  PAPER  IN  ROLLS. 

» yard*  lone  by  1«  In.,  *0  In..  84  In..  <6  In.,  36  In.,  *0  ln„  43  In.,  A 43  In.,  wtfe. 

“ WELLINGTON”  EMEBY  WHEELS. 

WELLINGTON  EMEBY  AMO  BUCK  LEAD  MILLS,  LONDON,  SJL  i 
ALL  BRITISH  MADE. 


TRADE 


- STANLEY  - 


M \RK. 


The  largest  Manufacturers  of  ::  ::  :: 

DRAWING  & SURVEYING  INSTRUMENTS 

::  ::  ::  ::  ::  in  the  World.  :: 


Quality  Unsurpassed. 


W.  F.  STANLEY  & CO.,  LTD., 
286,  High  Holboin,  London,  W.C.  1# 

Illustrated  “ L 7 Catalogue  Sent  Post  Free 
to  any  address. 
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ELECTRIC 


TOOLS. 


Powerful,  speedy,  vibrationless,  depend- 
able—and  equipped  with  the  most 
ruggedly  built  Electric  Motors  to  be 
found  in  any  line  of  Portable  Electric 
Tools  made  ! Try  one. 


Little  Giant  Electric  Tools  incorporate 
features  of  construction  the  result  of 
twenty-six  years’  experience.  (ud  e 
their  superiority  on  your  work  by  ac  ual 
test.  World  renowned. 


Size  No.  3B. 


THE  CONSOLIDATED  PNEUMATIC  TOOL  CO.,  LTD 


EGYPTIAN  HOUSE,  170,  PICCADILLY,  LONDON,  W.l. 


Telajr.  Add.  : “ Caulkinsr,"  Piccy,  London. 


Works  : FRASERBURGH,  SCOTLAND. 


Telep.  No.  Gerrard  0215  (4  lines). 


Use  a D.P.  Starter  Bat- 
tery. It  will  give  you 
a good  start  every  time. 


STORAGE  BATTERIES 


THE  D.P.  BATTERY  CO.,  LTD , 

LUMFORD  MILLS.  BAKEWELL,  DERBYSHIRE. 

London  Office:  11,  Victoria  Street,  S.W. 
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Cosmos  for 
CkristmaS 


“ COSMOS  ” Electric  Household  Utensils 
make  admirable  CHRISTMAS  and  NEW 
YEAR  GIFTS. 

Retailers  of  Electrical  Apparatus  will  do  well 
to  obtain  a Stock  specially  for  this  Seasonable 
Trade. 

They  are  British  made  throughout  and  are 
sound  in  design  and  workmanship.  We  list 
below  a few 


DOMESTIC  APPLIANCES 


which  will  make  a particular  appeal  during 
the  “ girt  season.” 


Cat.  501  Jug.  I pint  - - 

Cat.  508  Kettle,  2 pint- 
Cat*  800  Domestic  Iron-  - 
Cat  692  Grill  and  Toaster 
Cat.  850  Radiant  Fire  - • 


Above  prices  are  for  nickel-plated  finish  except  the  ' 
Radiant  Fire,  which  has  a polished  copper  and  lacquered  | 
bowl  interior  and  guard,  and  black  enamelled  elsewhere.  I 


Have  you  had  a supply  of  fi  Iders  4150/3  ard  4 
printed  with  YOUR  OWN  NAMfc  ? 


ELECTRJCAL^^, 

TltAFFORD  PARK 
Works, 
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This  “ most 
of  reference  ” 

Read  these  extracts  from  a few  of  the  letters  sent 
us  spontaneously  by  subscribers  to  the  Diary. 


astonishing  work 
will  be  sent  for 
your  inspection 


“ I consider  the  book  one  of  the  finest  diaries  I have 
had  the  privilege  to  possess,  and  consider  it  a nine  qua 
non  to  all  electrical  engineers  throughout  the  world.” 
— A.  R.  Hill,  Electrical  Engineer,  10,  Power  Station, 
Workington  Iron  and  Steel  Co.,  Ltd.,  Lowca,  White 
haven. 


FREE! 


“ It  is  the  best  Diary  I have  ever  seen.” — C.  M. 
Walls,  Langside,  Severus  Avenue,  Acomb.  near  York. 

44  An  excellent  production  in  every  way,  and  well 
fitted  to  take  a conspicuous  position  on  the  desk  of 
every  engineer.” — P.  A.  Spalding,  Resident  Engineer 
and  Manager,  Electricity  Works,  Dundalk. 

“It  is  well  worth  two  or  three  times 
the  price  charged — should  have  a very 
ready  sale.” — F.  A.  Anderton,  93. 

Cromwell  Street,  Walkley,  Sheffield 
“ I think  it  a good  investment 
as  the  information  is  worth 
£ s.  d.”— Fred  Harrison, 

24,  Dalmarnock  Road, 

Bridgeton,  Glasgow. 

“ Splendid  value  for 
money.  I can  endorse 
every  word  of  your  adver- 
tisement, which  is  more 
than  I can  say  for  99  per 
cent,  of  the  advertisements 
that  l have  had  dealings 
'with.  It  is  valuable  to  mo 
for  reference,  and  it  must 
be  a deal  more  so  to  the  class 
it  is  published  for.” — R.  F. 

Hindmarstt,  Wireman,  220, 

Rabv  Streec,  Byker,  New- 
castle-on -Tyne.  * 

“ Remarkably  good  value 
and  very  well  arranged.  I 
am  much  pleased  with  it.” 

— D.  Elson,  Electricity 
Dept.,  L.  & N.W.  Ry.  Co., 

North  Wall,  Dublin. 

“I  am  more  than  pleased.” 

— A.  C.  Baker,  Siemens 
Bros.  Dynamo  Works,  30, 

Bridge  Street,  Bristol. 

44  The  information  con- 
tained in  the  Diary  I have 
found  perfectly  reliable  and 
most  valuable  to  me.” — 

Albert  E.  Hargreaves,  Sales 
and  Commercial  Manager, 

County  Borough  of  Eastbourne 
Electricity  Dept. 

44  We  are  delighted.  Please 
semi  us  a copy  each  year. 

Moir  & Watts,  Electrical 
Engineers  and  Contractors, 

Weardale  Road,  Leo,  S.E. 

44  I consider  it  an  invaluable 
book  for  any  practical  elec 
trician.” — J.  Anderson,  1,  Orchard  St.  Renfrew. 


Wc  make  this  offer  because  it  is  impossible 
to  adequately  describe  the  many  useful 

features  of  the  ELECTRICAL  ENGINEERS’ 
DIARY  & YEAR  BOOK  (1922  Edition). 

Apart  from  the  ordinary  memorandum  pages, 
there  are  OVER  600  quarto  pages  of  practical 
information  on  every  aspect  of  electrical  activity. 

Fill  up  the  attached  coupon,  and  we  will  send 
you  a copy  of  thi?  unique  publication. 

YOU  MAY  KEEP  IT  FOR  A WEEK 
and  then  return  it,  if  you  like,  without  the 
slightest  obligation  on  your  part.  Rut 


Days’ 


Approval 


Form. 


Kindly  send  your  Diary.  No  need  for 
approval,  have  seen  one.  Enclosed  is  P.0.v 
— Sapper  Chas.  H.  Fenwick,  R.E.,  12, 
Mayfield  Grove,  Meadows.  Notts. 

44  Thanks  for  the  Diary  received 
yesterday.  After  looking 
through  same,  1 immediately 
decided  to  retain  it.” — 

R.  S.  Staddon,  10, 


Messrs.  S.  *DAVIS  & CO. 

The  Electrical  Engineers’  Diary  and  Year  Book, 

30-31,  St.  Swithin’s  Lane,  London,  E C. 

Please  forward  POST  FREE  a copy  of  44  The  Electrical  Engineers’ 
Diary  and  Yrear  Book,”  for  1922,  on  approval  for  7 days. 

If  I decide  to  keep  the  Diary,  I will  forward  you  a remittance  for  Eleven 
Shillings  and  Sixpence  in  payment.  It  is  understood  that  I am  to  be  at  liberty 
to  return  the  Diary  to  you  within  7 days  if  I so  wish —without  any  obligation  on  iny 
paid. 

Name 


South  wold 
Watford. 


Road, 


Address 

United  Kingdom  only). 


12/6  should  be  enclosed  if  the  Diary  has  to  be'sent  Abroad. 
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Officially  recom- 
mended by  the  City  and 
Guilds  Examiners . 


The  new  edition  of  THE  PRACTICAL  ELEC- 
TRICIAN'S POCKET  BOOK  FOR  1922  is  now  ready 
and  may  be  purchased  from  any  bookseller  or  bookstall 
in  the  U.K.  Needless  to  say  it  has  been  most  carefully 
revised  by  experts,  and  new  chapters  have  been  added 
dealing  with  such  subjects  as  the  various  new  wiring 
systems  recently  introduced,  electric  railway  signalling 
apparatus,  motor  car  lighting  and  ignition,  motor  control 
panels,  etc.,  etc.  Although  all  out-of-date  matter  has 
been  most  carefully  eliminated,  the  book  is  no  less  than 
40  pages  larger  than  before  and  maintains  its  reputation 
for  wonderful  value  at  a modest  price. 

560  PA6ES  FOR  THREE  SHILLIHOS. 


From  Bookstalls 
and  Booksellers  every- 
where. 


BUY  YOUR  COPY  AT  ONCE. 


Price  3s.  4d.  net,  direct  and  post  free  from:- 


S.  RENTELL  & Co.,  Ltd., 

Technical  Book  Specialists  for  over  THIRTY  YEARS.  Ask  for  catalogue  No.  10. 
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ELLISON  ELECTRIC  CONTROL  GEAR 


CONNOLLY’S  (BLACKLEY)  Ltd., 

MANCHESTER. 

Insulated  Wires  and  Gables  of 
all  Descriptions, 


▼ T " f “ GENUINE 

.Vulmos 

ROSSES  ELL.®.t^0D°iDNE“EL*NE 


CASING  AND  CAPPING. 


BLOCKS.  CLEATS. 

BOARDS  FOR  SWITCHES 
in  Stock  and  made  to  any  desfom. 

ACCUMULATOR  CASES 

aad  BATTERY  BOXES 
Mado  to  Ordor. 


J.  F.  & G.  HARRIS,  Ltd., 

Timber  Merchants  and  Moulding  Manufacturers, 

SAWING,  PLANING.  MOULDING  & GENERAL  WOODWORKING  lm/rn 

58g,  WILSON  ST.,  FINSBURY,  LONDON,  E.C. 

Telephone  No. : Ilf?  London  Wall  Please  write  for  Illustrated  Prioe  List. 


Winding. 


MOTORS  OF  ANY  SIZE  OR 
TYPE  REWOUND  OR  REPAIRED 
PROMPTLY. 


HIGHEST  CLASS  OF  WORK 
GUARANTEED. 


ELECTRIC  TOOLS  OF  ALL  TYPES. 


VACUUM  CLEANER  AND  FAN 
MOTOR  REPAIRS  A SPECIALITY. 


The  WESTMINSTER  TOOL  & ELECTRIC  Co. 

1 WESTOOL  WORKS : 

Putney  Bridge  Road,  Putney,  London,  S.W.15. 

T lephooe:  Putney  1179. 

Teles  rams  : Westolelco,  Put.  London. 

I 


THE  CAMBRIAN  ELECTRICAL  SCHOOL, 

CEMETERY  ROAD,  PORTH,  GLAM. 

Principal t WILLIAM  THOMAS,  M.l.M  E.,  A.  of  M.E.E. 
Deputy  Principal t Dd.  I.  THOMAS,  M.lnst.E.,  F.R.S.A. 

Tutors : Staff  of  Highly  Qualified  Instructors  in  all  subjects . 


A SCHOOL  OF  UNEQUALLED  REPUTATION. 

No  Branches.  No  Agents.  InDuentiil  Employers  give 
preference  to  Students  coached  at  this  Correspondence  School. 

DO  YOU  WANT  TO  SUCCEED? 

An  efficient  Passport  to  the  Best  Positions  is  the  possession  of  the 
tosdl  diligent  §tudcmf  issued  by  this  School  (The  C.E.S.) 

Well-paid  and  Good  Positions  await  every  Successful  Student.  Com- 
mence Now  and  ensure  your  Success  in  Life.  Taka  LESSONS  BY 
POST  in  Electrical  Engineering.  Meehan ies  and  Mathematics. 
TO  ENSURE  YOUR  SUCCESS  AT 

ELECTRICAL  EXAMS. 

STUDY  IN  PRIVATE  AT  HOME 
WITH  THE  VERY  BEST  TUTOR 

INSTRUCTION  UNTIL  SUCCESSFUL 


Select  the  Tutor  that  haa  an  unbroken  Record  of  Successes 

At  the  A.  of  M.E.E.  Exams. 

109  Students  passed,  as  QualMM  Electrical  Engineers. 
City  and  fiuMds  Electrical  Engineering,  etc..  Exams 
1910  exams.  124  students  sat,  112  passed— i.e.,  90  per  cent. 

}g  - g«  oi  T2  „ 

Sill  ::  ::  i?‘  :: 

JSl?  is?  ill  Si*  - 

To  be  successful  at  your  next  examination,  state  your  requirements,  and 
write  to-day  for  information,  enclosing  3d.  postage  stamp. 

The  SECRETARY  (Dept.  D),  The  Cambrian  Electrical  School. 
Cemetery  Road.  PORTH.  RHONDDA.  GLAM. 


' F.  WIQGImS  & SONS. 

| Telephone:  Avenue  7248 

Iwl  I l\  FOR  INSULATION. 

Largest  Stock  in  the  World, 
tit,  taa  A tie,  MlneHes,  LONDON,  B.1. 


ASSURANCE  COMPANY,  UMITED, 

ESTABLISHED  1782. 

Hsmd  QJfios  : Pheinlx  House,  King  William  ttmt.  London,  K.Q.4 
Total  Assets  420,00 0.000.  Claims  Paid  A1 40.000.000 

Chairman ; SIR  GERALD  Hu  RYAN,  Bart. 

FIRE,  LIFE,  ACCIDENT,  MARINE, 

Lose  of  Profile  following  Fire,  Workmen's  Compensation,  Fidelity  Guarantee 
Burglary,  Trustee  and  Executor,  fto. 

ELECTRIC  LIGHTING. 

nte  Company  has  always  eooouraged  the  development  of  Electricity  and  the 
wall-known  Phoenix  Fire  Offioe  ” Rules  for  Eloetrioal  Installations  are  In  nee 
t bronghout  the  world.  Copies  will  be  supplied  free  on  applioation  to  Head  Offices. 

General  Manager:  R.  Y.  SKETCH. 


SPECIAL  GLASS 

FOB 

SEMI-INDIRECT  LIGHTING 

BOWLS,  DISHES,  REFLECTORS.  GLOBES.  «tc. 

ALSO 

HEAT  RESISTING  AND  CHILL  PROOF 
ARC  GLOBES,  INNER  TUBES,  ETC. 

Particulars  on  application . 


New  English  Glass  Manufacturers,  Ltd., 

DUDLEY  PORT,  STAFFS. 
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LOOK  FOR  THE 
N.C.S.  Mark 

On  Measuring  Instruments 

THE  enviable  reputation  maintained  by  N.C.S.  instruments  during 
a period  of  more  than  35  years  has  been  built  up  on  the 
sound  foundation  of  sheer  quality. 

You  protect  your  interests  by  specifying  N.C.S.  These  three 
letters  guarantee  the  utmost  service;  made  possible  by  careful 
designing,  continual  improvements  in  existing  design,  first-class  work- 
manship and  the  perfect  finish  of  all  components.  Exhaustive  tests 
during  manufacture  is  an  insurance  against  all  but  the  highest  quality 
instruments  being  passed  into  service. 

Write  us  for  specifications  of  the  complete  range  of  N.C.S. 
instruments.  Our  long  experience  is  placed  at  your  disposal. 

RKDUOKD  PRICKS  ON  APPLICATION. 

NALDER  BROS.  & THOMPSON  Ltd., 

97a,  DALSTON  LANE,  LONDON.  E.8. 

Telephone — Dalston  2 365  (3  lines). 


N.C.S. 

Ammtten 
VoltmtUii 
Wattmeters 
Reverse  Power  Relays 
Frequency  Indicators 
Power  Factor  Meters 
* Synchronisers 


“XCEL” 


1 British  made  electrical  appliances 
1 which  will  give  your  customers 
i every  satisfaction. 

| “XCEL”  IRON 

H Just  the  right  weight  for  domestic  use  ; 
= well  balanced  ; beautifully  finished. 

| “XCEL”  KETTLE 

M Capacity  2 pints — supplied  either  copper 
^ or  nickel- plated  finish. 

| “ XCEL”  TABLE  COOKER 

M Will  grill,  fry,  boil,  toast,  &c.  Cooks  a 
H complete  meal  on  the  table. 


Thousands  of  “XCEL"  Appliances  are  in  use.  Some 
of  the  business  should  be  yours ! Why  not 
send  sample  order  to-day? 


List  No.  314  post  free  on  application— $ives  full 
particulars  of  ‘ XCEL  ” and  other  reliable 
electrical  appliances  for  the  home . Let  us  send 
you  a copy . 

Prices  Reduced. 


118-120,  Charing  Cross  Road,  LONDON,  W.C.  2 

Telephone  - - 'GERHARD  7766  (4  lines) 

Telegrams  - - "SECABILIS,  OX.  LONDON" 
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PREPAID  ADVERTISEMENTS. 

Ituatlons  Vacant  and  Wanted,  Apparatus 
Vanted  and  for  8ale.  Books,  Miscellaneous, 
tc.,  Id.  a word.  Minimum  Is.  Three  inser- 
tions (PREPAID)  charged  as  Two. 
official  Advertisements, Tenders,  Educational, 
&c.,  9d.  a line. 

advertisements  for  this  page  must  reach  the 
>ffice  by  TWO  O’CLOCK  WEDNESDAY 
AFTERNOON  at  the  latest. 
Remittances  for  small  amounts  may  be 
in  halfpenny  stamps. 


IGNITION  WIRE.  High  and  low  tension 
L New  and  perfect.  Suitable  also  for  bells  and  any 
low  voltage  service.  Price,  £5  per  cwt.  Duval  Day, 
30,  Maiden  Lane,  W.C.2. 

ConCtuit  wireT- braided  aerial. 

19/29  wires.  Drum  containing  about  2 miles, 
£4  15s.  New  material.  Immediate  delivery.  Duval  Day, 
80,  Maiden  Lane,  W.C.2. 


Electric  cable  (mackintosh) 

Various  specifications.  New  and ‘perfect.  Ar- 
moured, lead  covered,  and  standard  flex.  All  at  heavy 
discount  previous  to  stocktaking.  Duval  Day,  30. 
Maiden  Laue,  W.C.2. 


i*. 


Do  you  want 
a Better  Job? 


^PATENTS,  TRADE  MARKS. 

A ITVICE  ATTD  HAN17BOOK  FREE, 

A 36  yearB  references.  King’s  Patent  Agency,  Ltd. 
)l rector,  B.  T.  King,  A.I.M.E.,  Registered  Patent 
gent),  146a.  Queen  Victoria  Street,  London.  E.C.4. 

EDUCATIONAL. 

RYSTAL  PALACE  SCHOOL  OF  PRACTICAL 
ENGINEERING. 

FOUNDED  - - 1872. 

Principal : 

J.  W.  WILSON,  M.I.C.E.,  M.I.Mech  E. 
he  new  course  will  commence  on 
January  nth. 

ELECTRICAL  APPARATUS 
FOR  SALE  Off  WANTED^ 

^ALDER  (N.C.S.)  Voltmeter  and  Ammeter 
1 in  case.  Two  readings  volts  0 to  5— u to  16. 
mmeter  0 to  1 — 0 to  10.  (iin.  dials.  Instruments  in 
3w  condition.  Barnes,  6,  Bishop  Street.  Stockton  on - 
ees. 

JOUND  BLOCKS,  polished  or  enamelled, 

V for  sale,  24/.  per  gross.  C.  Ridout,  Herne  Bay. 


A CCU M ULAfOliS,  Second-hand,  any  type 
XjL  wanted ; also  Dynamos  and  Machinery.  Lead 
Peroxide,  Old  Copper  Cablo,  Scrap  Metals,  and  every 
description  of  Metallic  Dross  purchased  for  cash,  Town 
or  Country.— Write  A.  Brown  and  Sons,  142,  Lower 
Clapton  Road,  E.5.  Telephone  No.  Dalston  566. 

j PRACTICAL,  Model  Petrol  motors  and 

1 Castings.  1 horse.  Interesting  Engine  list  3 
stamps.  Littleover  Motories,  Derby. 

BOOKS,  ETC. 


[\7 ANTED,  H.C.  Copper  wire  scrap  ; must 

V ? be  clean,  free  from  tinning  and  insulation  Offers 
' ^pooner,  .Son  & Co.,  214, Bishopagate.  London,  E C.2. 

[TERMINALS. — I have  available  an  immense 

L stock  of  new  brass  lacquered  terminals,  suitable 
>r  batteries  or  almost  any  electrical  purpose.  Price 
ill  be  so  fixed  as  to  ensure  realisation.  Samples  are 
1 view  hero.  Engineers  and  Contractors  are  invited 
) call  and  buy  at  a fraction  of  the  cost  of  production.— 
uval  Day,  80,  Malden  Lane.  W.C.2. 
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WRITE  FOR ^ 

A CATALOGUE  OR  REPORT  Ol 

ANY  ENGINEERING  OR  TECHNICAL 
BOOK  YOU  MAY  REQUIRE 

m ail  boo**^ 

— rifN  sponT 
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PLECTRICAL  EXPERIMENTS.  With  52 

diugrums  and  full  details  of  apparatus  and 
method  of  procedure  in  about  80  exercises.  By  A. 
Kisdon  Palmer,  B.So.  Limp  CL  8vo  2a.  3d.  net. 
post  free  from  Electricity  Office. 

Practical  dynamo  & motor  man- 

cL  a most  useful  and  practical  book 

bhould  be  in  the  possession  of  every  maker  and  user  of 
these  machines.  84  illustrations.  Price  lOd.  net 
Dost  free  from  Electricity  Office. 

T?  LECTRIC  LIGHTING  IN  THE  HOME: 

^ By  Gaster  and  Dow.  An  interesting  and 
neatly  illustrated  booklet  of  32  pp.,  giving  the  best 
information  on  the  lighting  of  a typical 
inxidl e-class  home.  Price  8d.,  poet  free ' from 
her  tell,  36,  Maiden  Lane,  London,  W.C.2. 

U'LECTRIC  MINING  MACHINERY!  By 

LJ  Sydney  F.  Walker.  M.I.E.E.  A new  and  compre- 
hensive work  giving  details  of  the  latest  practice  and  plant 
Cl.  8vo,  S7;>  pp.,  and  132  illustrations,  13a.net,  post  free 
from  Rentell,  36,  Maiden  Lane,  London,  W.C.2. 


T^ELL  us  which  of  the 
A subjects  mentioned  be- 
low interests  you.  We  will 

a very  interesting  FREE  BOOR  po'intm^OTt'y/ur  ?hanc« 
of  success  and  explaming  how  we  can  give  you  just  that 
knowledge  to  qualify  you  for  a better  job.  We  also  help  to 
nlace  you  in  a good  position  with  high  wages.  S'? t«,ch 

Commercial  Engineering 


Aero  Engines. 

Electrical  Engineering. 
Wireless  Telegraphy. 
Electrical  Installations. 
Electrical  Control  Gear. 
Alternating  Current. 


Mathematics. 

Motor  Engineering. 
Electric  Motor  Car  Igni- 
tion, Starting  and 
Lighting  Systems. 


KSsS?*1-  *,e- 

Telegraphy. 

Telephony. 

Power  Station  Operation. 
Mechanical  Engineering. 
Draughtsmanship. 
Workshop  Practice. 

Machine  Tools. 

Boiler  Making. 

Engineers’  Quantities  & 
Estimating. 


Ship  Design. 

Civil  Engineering. 

Survey  and  Levelling. 
Building  Construction. 
Reinforced  Concrete. 
Structural  Engineering. 
Municipal  Engineering. 
Plumbing  and  Sanitary. 
Heating  and  Ventilating. 
Internal  Combustion 
Engines. 


— engines. 

EXAMINATIONS. — We  specialise  in  the  following 
| Exams.  : A.M.I.Mech.E.  ; A.M.I.E.E.  ; A.M.InsLCR* 
A.M.I.A.E.  ; Br-ird  of  Trade  Marine  and 
Class,  ist  Class,  Extra  ist  Class  ; City  and 
Guilds  Exams,  in  Telegraphy, Telephony,  etc 
Write  for  this  book  to-day.  It  may  mean  the 
turning-point  of  your  career.  Don't  forget 
to  mention  the  subject  which  interests  you. 
THE  TECHNOLOGICAL  INSTITUTE  OF 
GREAT  BRITAIN,  Ltd., 

It,  Thanet  House,  231-232,  Strand,  London. 
A ustralasian  Offices : 

8,  Barrack  Street,  Sydney,  N.S.  W.,  A ustralia 


CRIPPLfcGAU  MOTOR  WORKS 

23,  Chapel  Street, 

LONDON. 

E.C.2. 


9*^ 


'Phone  Control  6425. 
PROMPTITUDE,  ECONOMY,  EFFICIENCY. 


PLATINUM  , 

Purchased  at  the  Highest  Prices  by 

Derby  A Co..  44,  Clerk  on  well  Rd..  London.  E.C. 

Platinum  Wire.  Rivetsand  Sheets  sold. 

Makers  of  the  " Lion  ” Pure  Platinum 
Rivet  Tremblers. 


“ECI  AT” 

ELECTRIC  LAMP 

(British  made) 

Half-Watt  Type  a speciality. 

20  to  500  Watt*. 

THE  “ECLAT”  ELECTRIC 
LAMP  MANUFACTORY, 

2,  Woodchester  St.,  Harrow  Rd., 
LONDON,  W.2. 

'Phone — Paddington  497. 


lelegrams  : Micamini,  Wandsouth,  London.”  Telephone  : Putney  406 

BRITISH  MICA  Co  , Ltd 

(Contractors  to  H.M.  Government.) 

ELECTRICAL  INSULATING  MATERIAL  MANUFACTURERS. 
Lebanon  Road  Works,  Wandsworth.  London.  S.W.  18. 

MICA,  COMMUTATOR  SEGMENTS,  MICANITE  SHEETS  TUBFS 
RINGS,  WASHERS,  MICA  POWDER,  FIBRE  PRESSPAHN  AND 
INSULATING  PAPERS,  CLOTHS,  TAPES,  Ac  MICA  IMPORTER 


PROMPT  DELIVERY  RHONE  • PARLEY,  66. 


W 


MARRYAT  & PLACE, 

28.HATTON  GARDEN. 
LONDON.  E.C.  1. 


JOHN  E.  RAW0RTH  & MOSS. 


75,  Victoria  Street, 

WESTMINSTER,  S.W.l 


Chartered  Patents  Agents. 


R.  & S.  BAXTER  & Go.,  LTD., 


Offices  : 81,  Murrajgate,  DUNDEE. 

Works : Commercial  Court. 

T«U.  Addr...  i “ FARINA.  DUNDEE.” 


MICA. 


Importer  and  Manufacturer  of 

MICA  FOR  ALL  PURPOSES. 

Bemlar  Shipments  of  Ruby,  Clear,  and  Spotted  Mica  received 
at  our  Stores  at  Dundee.  Large  Stocks  always  p* 

TdeabaM  N#.:  86. 


1 alaahilii  Ne,:  oo. 

Kindly  Mention  Electricity”  when  corresponding  with  Advertisers* 


INEXHAUSTIBLE  FLASH  LAMP 


usiness 


DO  *0T  ItMOVt 
",  ■ - 


inexhaustible. 

By  virtue  of  its  novelty  and  usefulness  it  makes  an  instantaneous 
appeal  to  all  sections  of  the  community,  and  ready  sales  are 
positively  assured. 

Write  at  once  for  full  Particulars. 


GOOD 

PROFITS 


READY 

SALES 


The  ‘HANDILITE’  is 

the  only  lamp  of 
its  type  manufac- 
tured in  England, 
and  is  made  by  the 
G.E.C. — a guaran- 
tee of  reliability. 


LARGE  STOCKS. 

IMMEDIATE 

DELIVERIES. 

LIBERAL  DISCOUNTS 

ATTRACTIVE 
SALES  AIDS. 


Advt.  of  the  General  Electric  Co.,  Ltd.,  Magnet  House,  Kingsway,  London, 
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